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Rays  in  the  Solar  Spectrum  produced  by  Atmospheric 
Absorption.  By  L.  Thollon  (Compt.  rend.,  91,  520 — £22). — By 
means  of  a  spectroscope  of  exceptional  power,  the  author  has  accu- 
rately measured  and  laid  down  the  positions  of  a  number  of  lines  in 
the  telluric  groups  B,  D,  and  a  of  Angstrom.  Thus,  between  the 
two  D  lines  he  has  ascertained,  with  a  possibility  of  error  not  ex- 
ceeding about  the  I50th  part  of  the  whole  interval,  the  positions  of 
twelve  lines,  of  which  at  least  ten  are  of  telluric  origin.  R.  R. 

Luminous  Spectrum  of  Water.  By  Huggins  (Compt.  rend.,  90, 
1455 — 145G). — The  flame  of  hydrogen  burning  in  air,  or  of  the 
oxyhydrogen  light,  gives  only  a  faint  continuous  spectrum,  but  on 
the  photographic  plate  a  group  of  lines  is  obtained  in  the  ultra- 
violet, of  which  the  most  refrangible  are  X  30G2  and  X  30G8.  This 
spectrum,  doubtless  that  of  water,  is  also  seen  when  coal-gas  is 
substituted  for  hydrogen  in  the  oxyhydrogen  flame,  in  the  alcohol 
flame,  and  in  the  electric  spark  when  moisture  is  present  either  on 
the  electrodes  or  in  the  atmosphere.  In  the  two  former  cases,  the 
spectrum  of  carbon  is  also  seen. 

A  list  of  the  wave-lengths  of  the  lines  of  the  spectrum  of  water  is 
given.  L.  T.  O'S. 

Inversion  of  Photographic  Images  by  the  Prolonged  Action 
of  Light.  By  J.  Janesen  {Coinpt.  rend.,  90,  1447— 1448).— In 
taking  photographs  of  the  photospheric  granulations  of  the  sun,  by 
exposing  the  plate  for  one- thousandth  of  a  second  (the  time  of  expo- 
sure differs  with  the  state  of  the  atmosphere  and  the  nature  of  the 
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photograph  required,  but  very  rarely  exceeds  the  above),  or,  in  the 
case  of  plates  prepared  with  gelatin  and  silver  bromide,  one  twenty- 
thousandth  of  a  second,  a  true  negative  image  is  obtained,  those  parts 
being  dark  which  in  reality  are  light.  By  continuing  the  action  of 
the  light,  the  image  still  remains  negative,  but  loses  its  distinct- 
ness ;  then  a  point  or  neutral  stage  is  reached  when  the  developing 
solution  reveals  scarcely  any  image.  Now  by  continuing  the  action 
of  light,  the  negative  is  replaced  by  a  positive  image,  in  which  the 
face  of  the  sun  is  white  and  the  spots  black,  as  the  disc  is  seen 
through  a  telescope.  By  still  prolonging  the  action  of  the  light,  a 
second  neutral  stage  is  reached,  which  is  the  reverse  of  the  former. 
This  inversion  of  the  image  is  due  to  the  great  radiant  power  of  the 
sun.  L.  T.  O'S. 

Optical  Properties  of  Mixtures  of  Isomorphous  Salts.    By 

H.  DuFET  (Compt.  rend.,  91,  286 — 289). — The  refractive  index  of  a 
crystal  formed  of  a  mixture  of  two  isomorphous  salts  varies  with  the 
composition  in  such  a  manner  that  the  variation  is  proportional  to  the 
number  of  equivalents  of  one  of  the  salts  introduced  into  the  mixture. 
If  N  is  the  index  of  the  mixed  salt,  n  and  T^t'  the  indices  of  the  compo- 
nent salts,  p  and  ^'  the  numbers  of  equivalents  of  the  two  salts — 

p  +  p'    ' 

In  a  previous  paper,  the  author  demonstrated  this  law  for  mixtures 
of  nickel  and  magnesium  sulphates ;  he  has  now  verified  it,  by  a  more 
precise  method,  for  mixtures  of  zinc  and  magnesium  sulphates.  The 
difference  between  the  angle  contained  by  the  optic  axes,  as  directly 
observed,  and  as  calculated  by  the  aid  of  the  above  law  from  the 
known  composition  of  the  mixtures,  does  not  amount  to  more  than 
two  or  three  minutes.  Details  of  the  mode  of  observation  and  of  cal- 
culation are  given. 

The  author  thinks  it  probable  that  the  law  is  true  of  all  isomor- 
phous salts  which  have  the  same  specific  volume.  J.  M.  H.  M. 

Development  of  Electric  Polarity  by  Pressure  in  Hemihedral 
Crystals  with  Inclined  Paces.  By  J.  and  P.  Curie  (Compt.  rend., 
91,  294 — 295). — The  authors  find  that  with  pyroelectric  crystals  the 
same  effects  are  produced  by  the  application  and  release  of  pressure  as 
by  cooling  and  heating,  viz.,  the  development  of  electricity  of  opposite 
polarity  at  the  extremities  of  the  hemihedral  axis.  In  order  to  ob- 
serve the  effect,  a  slice  of  the  crystal  is  prepared  with  parallel  faces 
at  right  angles  to  the  hemihedral  axis.  A  leaf  of  tinfoil  is  then 
applied  to  each  face,  covered  by  a  layer  of  sheet  india-rubber,  the 
whole  placed  in  a  vice,  and  the  tinfoil  connected  with  a  Thomson's 
electrometer.  The  crystals  experimented  with  were  blende,  sodium 
chlorate,  boracite,  tourmaline,  quartz,  calamine,  topaz,  dextro-tartaric 
acid,  sugar,  and  Seignette  salt.  The  effect  of  heat  and  pressure  on 
this  class  of  crystals  is  summed  up  in  the  following  statement : — 
Whatever  the  determining  cause,  whenever  a  non-conducting  hemi- 
hedral crystal  with  inclined  faces  suffers  contraction,  electric  polarity 
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is  developed  ;  wlienever  it  is  dilated,  electricity  is  also  developed,  but 
the  polarity  is  reversed.  J.  M.  H.  M. 

Researches  on  the  Silent  Electric  Discharge.  By  P.  Haute- 
FEUILLE  and  J.  Chappuis  (Compt.  rend.,  91,  281 — 283). — This  paper  is 
devoted  to  a  description  of  the  appearance  presented  by  the  luminous 
brushes  (pluies  defeu)  produced  in  silicon  fluoride,  nitrogen,  hydrogen, 
chlorine,  oxygen,  and  carbonic  anhydride,  when  these  gases  are  placed 
in  the  annular  space  between  the  concentric  tubes  of  A.  Thenard's 
alternating  discharge  apparatus.  The  phenomenon  is  most  brilliant  in 
silicon  fluoride  at  pressures  above  5  millimetres.  In  all  gases,  it  only 
appears  at  certain  pressures,  passing  with  increase  of  pressure  into  the 
electric  spark,  and  with  diminution  of  pressure  into  the  uniform  glow 
of  a  vacuum  tube.  Except  at  very  feeble  pressures,  the  phenomenon 
is  accompanied  by  a  noise  like  that  made  by  the  commutator  of  an 
induction  coil.  J.  M.  H.  M. 

Voltaic  Cells.  By  A.  D'Arsonval  (Compt.  rend.,  91,  284—285).— 
The  chemical  action  of  a  two-fluid  cell  does  not  entirely  cease  when 
the  circuit  is  open,  on  account  of  the  mixture  of  the  two  liquids,  which 
gradually  takes  place  by  endosmose  or  diffusion.  The  author  has  suc- 
ceeded in  removing  this  defect  by  two  methods,  different  in  principle. 
The  first  method  is  founded  on  the  property  possessed  by  animal 
charcoal  of  withdrawing  metallic  salts  from  their  solutions.  This 
method  answers  best  for  cells  without  a  porous  diaphragm.  If,  for 
instance,  a  layer  of  powdered  copper  sulphate  is  covered  by  a  layer  of 
animal  charcoal,  and  the  zinc  and  exciting  liquid  placed  on  the  top  of 
these  layers,  as  in  an  ordinary  Callaud  element,  the  zinc  will  remain 
unaltered  for  any  length  of  time  as  long  as  the  circuit  is  not  completed. 
The  internal  resistance  of  the  cell  is  increased  by  the  layer  of  charcoal, 
but  not  more  so  than  by  the  sand  which  is  commonly  used.  The 
author  has  endeavoured  to  construct  porous  cells  of  animal  charcoal, 
but  without  success. 

The  second  method  is  a  more  general  one,  and  consists  in  the  em- 
ployment of  a  depolarising  liquid  which  forms  a  precipitate  with  the 
exciting  liquid.  This  precipitate  very  soon  forms  an  impermeable 
coating  on  the  walls  of  the  porous  cell,  which  prevents  the  mixing  of 
the  liquids  by  diffusion.  The  precipitate  must  conduct  electricity 
and  be  an  electrolyte.  An  element  formed  of  zinc  in  zinc  chloride  in 
the  outer  cell,  and  silver  in  silver  nitrate  in  the  porous  cell,  has  an 
electromotive  force  of  1'5  volt  and  a  very  small  resistance.  A  chea[)er 
element,  composed  of  zinc  in  zinc  sulphate,  with  load  in  lead  nitrate,  has 
an  electromotive  force  0'6 — 0*75  volt.  Instead  of  a  metallic  salt,  a  base 
may  be  used  as  the  precipitating  agent.  Thus,  zinc  in  sodium  hydrate, 
copper  in  copper  sulphate  =  1*5  volt ;  zinc  in  sodium  hydrate,  copper 
in  ferric  chloride  =  2"4  volts.  If  potassium  hydrate  be  used,  the 
internal  resistance  is  very  great,  but  may  be  lessened  by  addition  of 
sodium  chloride  or  sulphate.  J.  M.  H.  M. 

Electrolytic  Experiments.  By  E.  F.  Smith  (Ber.,  13,  751 — 
754). — A  black  hydrated  oxide,  UraOi,  is  precipitated,  when  a  gal- 
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vanic  current  is  passed  thTongli  a  solution  of  uranium  acetate,  formate, 
or  nitrate.  This  reaction  may  be  used  for  the  quantitative  separation 
of  uranium  from  the  alkalis  and  alkaline  earths.  Molybdenum, 
tungsten,  vanadium,  didymium,*and  cerium  salts  are  not  completely 
preeipitated  from  their  solutions  by  the  galvanic  current. 

w.  c.  w. 

Rise  of  the  Zero  Point  in  Mercury  Thermometers.  By 
J.  M.  Crafts  (Compt.  rend.,  91,  291— 293).— It  is  well  known 
that  the  zero  point  of  a  mercury  thermometer  is  lowered  some 
tenths  of  a  degree  when  the  thermometer  is  heated  to  about  100°, 
whilst  prolonged  exposure  to  a  much  higher  temperature  causes  an 
elevation  of  the  zero  point  amounting  to  several  degrees.  The 
author's  experiments  refer  to  the  latter  phenomenon,  and  the  results 
of  repeatedly  heating  eight  thermometers  for  periods  of  from  20 
minutes  to  12  days,  at  temperatures  varying  from  10°  to  355°,  are 
embodied  in  a  series  of  tables.  The  numbers  given  in  the  tables 
are  arbitrary,  but  the  following  are  the  conclusions  drawn  by  the 
author : — 

1.  The  zero  point  rises  more  rapidly  in  thermometers  of  lead  glass 
than  in  those  of  glass  free  from  lead  oxide. 

2.  The  change  is  much  more  rapid  at  the  commencement,  and  pro- 
bably tends  towards  a  limit  for  a  very  prolonged  heating  at  a  fixed 
temperature. 

3.  The  zero  point,  raised  by  prolonged  heating  at  a  high  tempera- 
ture, remains  fixed  at  the  new  height  when  the  instrument  is  kept  at 
the  ordinary  temperature,  and  the  effect  produced  by  the  high  tem- 
perature renders  the  thermometer  more  stable  under  the  influence  of 
any  inferior  temperature. 

The  maximum  effect  shown  in  the  tables  is  an  elevation  of  26'4° 
after  heating  the  thermometer  for  an  aggregate  period  of  263  hours 
at  355°.  J.  M.  H.  M. 

Variation  of  the  Fixed  Points  in  Mercury  Thermometers. 

By  J.  Fernet  (Cumjpt.  rend.,  91,  471 — 473). — In  this  note,  the  author 
discusses  the  experiments  of  Mills  and  of  Crafts  in  connection  with  his 
own  observations.  For  temperatures  not  greatly  exceeding  100°,  the 
following  correction  will  be  found  to  give  nearly  accurate  results,  even 
with  thermometers  of  different  glass,  and  which  have  been  differently 
treated.  The  minimum  zero  corresponding  to  the  temperature  t°  is 
either   directly  observed,    or   calculated   by   means   of    the   formula 

zi=i  2o~(^o  — ^ioo)taa2»  where  z°  is  the  zero  point  observed  after  long 

immersion  in  melting  ice,  and  Zioo  the  minimum  observed  immediately 
after  the  thermometer  has  been  heated  several  times  to  100°. 

From  observations  made  at  the  temperature  f,  the  minimum  zt  is 
subtracted,  and  the  value  of  the  degree  is  taken  as  the  hundredth  part 
of  the  interval  comprised  between  the  100°  point  and  the  zero  ob- 
served immediately  after  the  determination  of  the  latter.  The  obser- 
vation is  then  completely  corrected  for  the  displacement  of  the  zero 
point.  J.  M.  H.  M. 
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Defects  of  the  Mercurial  Thermometer.  By  J.  M.  Crafts 
(Cornpt.  rend.,  91,  674 — 576). — The  atmospheric  pressure  is  not  the 
cause  of  the  elevation  of  the  zero  point  which  is  observed  in  mer- 
curial thermometers.  This,  and  probably  other  irregularities  in  the 
indications  of  the  instrument,  are,  in  the  author's  opinion^  to  be  ex- 
plained only  by  changes  in  the  molecular  condition  of  the  glass,  by 
which  its  coefficient  of  expansion  is  altered.  The  author  will  shortly 
describe  a  new  method  of  graduation  intended  to  remedy  these  defects. 

R.  R. 

Changes  in  Glass  by  Heating.  By  J.  Salleron  (Compt.  rend., 
91,  690 — 692). — Thermometers  which  have  been  exposed  to  high  tem- 
peratures are  sometimes  found  to  give  indications  more  than  8 — 10° 
from  the  truth.  The  paper  describes  changes  produced  in,  glass 
hydrometers  by  continued  immersion  in  hot  liquids.  Their  weight 
diminishes,  their  forms  are  changed  by  slight  bulging  or  bending,  they 
frequently  crack  in  odd  spiral-like  lines,  and  sometimes  they  fly  in 
pieces.  The  more  alkaline  glasses  appear  the  most  liable  to  changes  of 
form.  R.  R. 

Influence  of  Temperature  on  the  Distribution  of  Salts  in 
Solution.  By  C.  Soket  (Compt.  rend.,  91,  289— 291).— The  author 
tabulates  the  results  of  a  number  of  experiments  with  solutions  of 
potassium  nitrate,  potassium  chloride,  and  sodium  chloride.  Homo- 
geneous solutions  of  these  salts  of  various  degrees  of  concentration 
were  introduced  into  long  glass  tubes,  the  upper  ends  of  which  w^ere 
placed  in  a  bath  maintained  at  78°,  while  the  lower  ends  w^ere  cooled 
in  water.  After  the  lapse  of  from  10  to  56  days,  the  tubes  were 
opened,  and  the  upper,  middle,  and  lower  thirds  of  the  solution  were 
separately  collected  and  examined.  The  general  results  are  summed 
up  thus : — 

1.  For  all  salts  already  studied,  the  concentration  of  the  heated 
portion  diminishes ;  that  of  the  cool  portion  increases. 

2.  The  difference  which  is  established  increases  with  the  original 
concentration  of  the  solution ;  and  in  the  case  of  potassium  chloride 
and  sodium  chloride,  seems  to  be  approximately  proportional  to  the 
concentration. 

3.  In  the  case  of  solutions  of  alkaline  chlorides  of  the  same  degree 
of  concentration,  the  difference  increases  with  the  molecular  weight. 

4.  The  phenomenon  appears  to  have  no  relation  to  the  solubility 
curves  of  the  salts.  J.  M.  H.  M. 

Reciprocal  Displacements   of  the   Halogen  Elements.    By 

Berthelot  {Bull.  Soc.  Cfmn.  [2],  34,  73— 76).— The  displacements 
of  bromine  and  iodine  by  chlorine,  and  of  iodine  by  bromine  in  their 
metallic  combinations  is  in  strict  accordance  with  the  thermochemical 
theory.  The  inverse  displacements,  although  impossible  under  ordinary 
circumstances,  are  a  priori  possible  under  special  conditions,  such  as 
are  the  dissociation  of  the  primary  combinations,  the  formation  of  secon- 
dary combinations,  as  the  chloride  and  bromide  of  iodine,  and  combi- 
nations in  multiple  proportions  as  potassium  tri-iodide  or  tribromide, 
the  two  chlorides  of  mercury,  &c.     The  author  has  shown  in  the  cases 
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of  oxygen  and  chlorine  combined  witli  arsenic,  and  of  oxygen  and  iodine 
vfith.  potassium,  that  these  inverse  displacements  are  possible,  if  in 
the  formation  of  the  secondary  combinations  a  quantity  of  heat  is 
evolved  greater  than  that  absorbed  by  the  direct  substitution  in  the 
primary  combinations  (this  Journal,  Abstr.,  1879,  351).  These 
secondary  combinations  can  only  interfere  if  the  temperature  of  the 
reaction  is  below  the  limit  defined  by  their  dissociation  coefficient. 
Potilitzin  (Eer.,  9,  1027;  ibid.,  12,  695,  and  2369;  this  Journal, 
1877,  ii,  109;  Abstr.,  1879,  770;  Abstr.,  1880,  365)  has  observred  the 
inverse  but  limited  replacement  of  chlorine  by  bromine.  This  the 
author  attributes  to  secondary  reactions,  such  as  the  formation  of 
iodate  by  the  oxygen  of  the  air  in  presence  of  moisture  and  alkalis  or 
acids  present  in  glass  apparatus,  and  experiments  are  quoted  in  support 
of  this  view.  In  an  atmosphere  of  pure  and  dry  nitrogen,  however,  using 
porcelain  vessels,  when  potassium  chloride  is  heated  with  bromine,  or 
potassium  bromide  with  iodine,  it  remains  unaltered.  V.  H.  V. 

Heats  of  Formation  of  the  Oxides  of  Nitrogen  and  of  Sul- 
phur. By  Berthelot  {Gonijjt.  re7id.,  1449 — 1455). — The  author  com- 
ments on  the  concordance  between  his  results  (this  Journal,  Abstr., 
1880,  522)  and  the  corrected  results  of  Thomson  (ibid.,  603)  on  the 
heat  of  formation  of  nitrous  oxide.  The  fact  that  the  two  results 
were  obtained  independently,  and  by  different  methods,  the  author 
considers  a  proof  of  the  correctness  of  the  numbers.  Regarding  the 
heat  of  formation  of  the  equivalent  of  sulphur  dioxide  ^SOa,  the 
author's  number,  34-55,  is  lower  than  any  yet  obtained,  that  obtained 
by  Thomsen  being  35*54.  The  author,  to  prove  the  correctness  of  his 
results,  has  repeated  his  experiments,  and  shows  that  the  difference 
between  his  and  Thomsen's  results  is  due  to  the  formation  of  a  small 
quantity  of  sulphur  trioxide  when  sulphur  is  burnt  in  oxygen.  By 
estimating  the  amount  of  higher  oxide  formed,  which,  when  0'8  gram 
of  sulphur  was  burnt  amounted  to  0  0019  gram,  and  eliminating  this 
source  of  error,  the  heat  of  formation  of  sulphur  dioxide  was  found 
to  be  34*63..     This  confirms  the  author's  previous  result. 

L.  T.  O'S. 

Action  of  Dry  Hydrogen  on  Anhydrous  Haloid  Salts.     By 

■PoTiLiTZiN  (Bull.  8oc.  Ghim.  [2 J,  34,  85— 86).— The  chlorides  and 
bromides  of  lead  and  cadmium  are  easily  reduced  when  heated  in  a 
current  of  dry  hydrogen,  the  reaction  taking  place  at  temperatures 
below  the  fusing  points  of  the  salt.  These  experiments,  and  the  re- 
ciprocal displacements  of  oxygen  and  the  halogens  in  metallic  chlorides, 
which  the  author  has  previously  established,  are  not  in  accordance 
with  the  theory  of  elective  affinities,  the  work  of  which  is  measured 
by  their  relative  heats  of  combination.  Y.  H.  V. 

Cuprous  Chloride.  By  Berthelot  (Bull.  Soc.  GUm.  [2],  34, 
^Q — 78). — A  continuation  of  the  thermochemistry  of  cuprous  chloride 
(Gompt.  rend.,  89,  967—971 ;  this  Jour.,  Abstr.,  1880,  208). 

Heat  of  Solution, — The  following  determinations  were  made  : — 


GENERAL  AND  PHrSTOAL  CHEMISTRY.  7 

KCusCla)  +  22(HC1  4-  5H3O)      absorbed  -  0-41  heat-units* 
i(Cxi,CU)  +  22(HC1  +  5-5HoO)         „        -  0-67 
ICCu^Cla)  +  22(HC1  +    I2H2O)         „        -  1-87 
iCCusCLJ  +  22(HC1  +  I28H2O)        „        -  4-75 

The  last  experiment  was  near  the  limit  of  dilution  at  which  the  salt 
begins  to  be  precipitated.  The  author  attributes  the  variation  of  the 
heat  absorbed  to  definite  compounds  formed  by  hydrochloric  acid, 
water,  and  cuprous  chloride,  in  pairs,  the  nature  of  which  varies  with 
their  relative  proportions.  The  experiments  show  that  it  is  incorrect 
to  suppose  that  precipitates  or  substances  insoluble,  or  nearly  so, 
possess  a  definite  and  constant  heat  of  solution  without  regarding  the 
often  complex  chemical  reaction  induced  by  their  solution. 

Soluhility  of  Cuprous  in  Gupric  Ghloride. — Cuprous  chloride  dissolves 
readily  even  in  dilute  solutions  of  cupric  chloride,  the  green  solution 
depositing  a  pale  green  oxy chloride,  probably  identical  with  atacamite. 

The  heat  of  formation  of  cuprous  chloride  was  measured  by  the  con- 
version of  cuprous  into  cupric  chloride  by  barium  or  hydrogen  per- 
oxide and  hydrochloric  acid.  The  value  deduced  for  -^Cua  -+-  JCI2  = 
•^(CuaCU)  was  +  35'6  heat-units  (Thomsen  +  32-9  units). 

The  heat  of  formation  of  cuprous  iodide  was  estimated  by  the  action 
of  potassium  iodide  on  cupric  sulphate  or  chloride  in  presence  of  hy- 
drogen sulphite.  The  value  deduced  for  ^Cua  +  p2  =  KCuala)  was 
16'9  units  (Thomsen,  16'5).  The  observations  of  others  on  the  neces- 
sity of  using  a  reducing  agent  such  as  hydrogen  sulphite  in  order  to 
obtain  pure  cuprous  iodide  are  confirmed.  V.   H.   V. 

Basic  Salts ;  Atacamite.  By  Berthelot  (Compt.  rend.,  91,  450 
— 454). — The  thermic  relations  of  atacamite  (CuCl2.3CuO.4HoO)  and 
of  the  corresponding  anhydrous  oxychloride  of  copper  are  shown  in 
the  following  reaction  : — 

CuCl2.3CuO.4H2O  +  (?)  8HC1  dilute,  disengages  +  33-3  heat-unit?. 
CuCl2.3CuO  +  (?)  8HCI      „  „  +  55-8 

Deducting  these  numbers  from  the  heat  of  solution  of  CuCla  +  ll'O, 
plus  the  heat  evolved  in  the  reaction  3CuO  -|-  GHCl  +  450,  it 
follows  that — 

3CuO   +   CUCI2   +   4H2O  liquid  =   CuCl2.3CuO.4H2O 
=    4-   23'0  heat-units. 

The  water  being  considered  as  solid,  the  last  number  becomes 
-h  17-2  units. 

Action  of  Dilute  Potash  on  Atacamite.— 3CM0.CuChAK,0  +  2KH0 
(dilute),  disengages  -f-  0*34  heat-unit. 

The  reaction,  CuClj  +  2KH0  (dilute),  disengages  +  27-4-15 
=  +  12'4  units ;  and  since  the  heat  of  solution  of  CuCIa  is  +  11*0, 
we  again  get  for  the  heat  of  formation  of  atacamite  +  12'4  —  0'34  4- 
11*0  =  +  230  units.  It  will  be  seen  that  the  action  of  cupric 
chloride  on  cupric  oxide  and  on  potash  disengages  almost  the  same 
quantity  of  heat ;  so  that  very  little  energy  is  required  to  determine 

*  Kilogram-degrees. 


8  ABSTRACTS  OP  CHEMICAL  PAPERS. 

the  decomposition  of  potassium  chloride  by  excess  of  cupric  oxide. 
The  heat  of  formation  of  anhydrous  atacamite,  3CuO  +  CuClo,  is 
only  +  1*2  units.  It  is  therefore  to  the  presence  of  the  4  molecules 
of  water  that  atacamite  owes  its  stability.  This  explains  the  fact  that 
a  considerable  temperature  is  required  for  the  desiccation  of  this 
mineral,  and  that  at  this  temperature  the  desiccated  mass  behaves 
almost  exactly  like  a  mixture  of  CuClg  with  3CuO. 

The  heat  of  formation  of  atacamite  is  so  considerable,  that  it  ex- 
plains the  observed  production  of  this  compound  in  a  multitude  of 
cases.  Cupric  oxide  in  excess  should,  for  instance,  be  able  to  preci- 
pitate cupric  chloride  from  its  solution.  In  confirmation  of  this,  the 
author  has  found  that  three  equivalents  of  potassium  hydrate  in  solu- 
tion suffice  to  completely  precipitate  four  equivalents  of  cupric  chloride, 
leaving  the  filtrate  neutral  and  colourless.  The  heat-units  disengaged 
in  acting  on  CuCla  successively  with  ^KHO,  JKHO,  |KHO,  and  IKHO 
are  2*24,  4-38,  6*0,  and  6*2,  nearly  all  the  heat  possible  being  dis- 
engaged by  the  action  of  JKHO.  Since  the  heat  of  formation  of 
CuCl2.3CuO.4H2O  is  very  nearly  the  same  as  that  required  for  the 
decomposition  of  3CuCl2  by  water  into  oxide  and  acid  (at  100*^),  it  is 
easy  to  conceive  that  atacamite  has  been  formed  by  the  action  of  heat 
or  other  disturbing  influence  on  a  solution  of  cupric  chloride. 

J.  M.  H.  M. 

Thermochemistry.  By  Berthelot  (Covipt.  rend.,  91,  256 — 
257). — In  this  note,  the  author  calls  attention  to  the  agreement 
between  the  numbers  published  by  him  as  the  heat-units  evolved  in 
the  combustion  of  carbonic  oxide,  marsh-gas,  cyanogen,  and  hydro- 
cyanic acid,  and  the  corrected  numbers  recently  found  by  J.  Thomsen 
for  the  same  substances.  The  true  heat  of  formation  of  ammonia  may 
now  be  considered  as  established.  J.  M.  H.  M. 

Contributions  to  the  History  of  the  Ethers.  By  Berthelot 
(Co7npt.  rend.,  91,  454 — 455). — The  author  has  recently  determined 
the  heat  of  solution  of  methylic  ether,  and  finds  that  at  17°  (CH3)20 
dissolved  in  200  parts  H2O,  =  +8*26  thermal  units.  Combining  this 
result  with  data  already  known,  it  follows  that  ( 0113)20  (gas)  +  HoO 
(gas)  =  2CH3.HO  (gas)  corresponds  with  an  absorption  oi  1*8  thermal 
units,  and  that  (CH3)20  (dissolved)  +  H2O  (liquid)  =  2CH3.HO 
(dissolved)  absorbs  0*1  thermal  unit.  This  result  is  similar  to  that 
for  ethyl ic  ether. 

(02115)20  +  H2O  =  2C2H5.IIO  corresponds  with  absorption  of 
3*0  units  (gases)  and  0*5  unit  (solutions). 

The  heat  of  combustion  of  ethyl  chloride  has  been  determined  by 
burning  ethyl  chloride  gas  in  presence  of  sufficient  water  to  form  a 
compound  of  definite  thermal  value  with  the  resulting  hydrochloric 
acid.  The  weight  of  C2H5CI  burnt  was  determined  (1)  by  the  weight 
of  HCl  formed,  and  (2)  by  the  weight  of  CO2  formed.  The  mean 
result  gave  for  the  following  reaction  at  constant  volume: — 

C2H5CI  (gas)  +  Oi3  +  WH2O  =  2CO2  (gas)  +  HCl  (dissolved  in 
[n-\-  2]H20), 

an   evolution   of  326*3   thermal  units.     Converting  this  to  constant 
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pressure  by  adding  0'54  thermal  nnit,  and  deducting  the  heat  of  solu- 
tion of  the  hydrochloric  acid,  the  number  +309"5  is  obtained  as  the 
heat  of  combustion  of  C2H5CI. 

From  this  is  deduced  the  heat  of  formation  of  C2H5CI : — 

C2  (diamond)  +  H5  +  CI  =  C2H5CI  (gas)  evolves  +   348  -  309-5 

=  +  38*5  thermal  units. 
C2H5CI  (liquid)  +  45-0  thermal  units. 
C2H4  +  HCl  =  C2H3CI  (gas)  evolves  +  341*4  -  309*5  =    +  31-9 

thermal  units. 

The  heat  of  formation  of  arayl  chloride  (gas)  deduced  from  the  com- 
bination of  amylene  with  hydrochloric  acid,  is  little  more  than  half  the 
above  number,  viz.,  +  16*9  units.  This  difference  of  heat  of  forma- 
tion of  the  primary  and  secondary  chlorides  corresponds  with  the 
unequal  stability  of  the  two  compounds,  and  is  analogous  to  the 
difference  of  heat  of  formation  of  ammonia  salts  of  strong  acids  and 
of  weak  acids.  J.  M.  H.  M. 

Heat  Phenomena  of  the  Solution  of  Alcohols  in  Water 
and  of  Water  in  Alcohols.  By  W.  Alexejeff  (Dull.  Soc.  Ghini. 
[2],  34,  86 — 87). — Solution  of  butyl  alcohol  and  fermentation  amyl 
alcohol  dissolved  in  water  caase  an  evolution,  the  reverse  action 
an  absorption  of  heat.  On  addition  of  water  to  propyl  alcohol  in 
successive  portions,  at  first  there  is  an  absorption,  then  an  evolution 
of  heat ;  the  reverse  a.ction  causes  an  evolution  of  heat.  The  observa- 
tion of  Bussy  and  Buignet  {Bull.  Soc.  Chim.  [2],  7,  160),  that  heat  is 
absorbed  when  to  a  mixture  of  amyl  alcohol  and  water  in  the  portion 
corresponding  to  the  hydrate,  an  excess  of  the  alcohol  is  added  has 
been  verified  by  the  author.  These  experiments  show  that  for  satu- 
rated alcohols  there  exist  hydrates,  the  stability  of  which  diminishes 
as  the  number  of  carbon- atoms  in  the  molecule  increases. 

Y.  H.  V. 

Heat  of  Combustion  of  some  Compounds  of  the  Fatty  Series. 
By  W.  LouGuiNiNE  {Com;pt.  rend.,  91,  297—300).—!.  Alhjl  alcohol, 
CH2  :  CH.CH2(0H)  :— 

CsHeO   (liquid)    +   Oe  (gas)   =  3CO2  (gas)    +    SPLO   (liquid)   = 
442650"2  thermal  units. 

Acetone,  CO(CH3)2,  isomeric  with  the  above,  has,  according  to 
Favre  and  Silbermann,  a  calorific  value  of  423574  thermal  units. 

2.  Mhylvinylcarbinol,  Et.CaHs  !  CH(OH)  :— 

CsHioO  (liquid)  +  Ou  (gas)    =   5CO2  (gas)    +    SlToO   (liquid)    = 
753213-8  thermal  units. 

The  difference  of  CH2  in  this  series  between  this  alcohol  and  the 
preceding,  corresponds  to  a  difference  of  155281  heat-units  ;  it  must 
not  be  forgotten,  however,  that  one  is  a  primary  and  the  other  a 
secondary  alcohol. 

3.  Proj>ylenic  glycol  (normal),  CH2(OH).CH3.CH2(OH)  :— 

CaHsOa  (liquid)  +   Og  (gas)  =  300^  +  4H2O  (liquid)  =  431170*8 
thermal  units. 
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4  IsopropyleniG.ghjcol,  CH2(OH).CH(OH).CH3,  developes  436240-0 
thermal  units  on  combustion. 

The  difference  between  ethyl  alcohol  and  ethylenic  glycol  is  repre- 
sented by  47171  heat- units,  which  corresponds  closely  with  the  dif- 
ference between  propyl  alcohol  (normal)  and  normal  propylenic  glycol, 
viz.,  49142  heat-units.  The  difference  betw^een  propyl  alcohol  and 
propylenic  glycol  (49142  heat-units)  is  greater  than  that  between 
propylenic  glycol  and  glycerol  (38616  heat-units). 

J.  M.  H.  M. 

Heat  of  Combustion  of  Carbon  Compounds.     By  C.  v.  Re^ 

CHENBERG  {J.]pT.  Chem.  [2],  22,223 — 250).   (Conclusion.) — The  greater 
part  of  this  article  is  historical  and  not  adapted  for  abstraction.     The 
following  are  the  results  of  the  author's  own  investigations  : — 
Action  of  diastase  on  starch  below  65°  : — 

2C6H10O5  +  HoO  =  CijHssOx:  =  +  28  heat-units. 
Starch.  Maltose. 

Action  of  dilute  acids  on  starch  : — 

C6H10O5  +  H2O  =  CeHiaOe  =  +  17  heat-units. 

Action  of  dilute  acids  or  inversion  of  cane-sugar : — 

C12H22OU  +  H2O  =  C6H12O6  +  C6H,206  =  +  9  heat-units. 
Dextrose.        Levulose. 

Action  of  dilute  acids  on  milk-sugar  : — 

C12H22OU  +  H2O  =  CeHiaOs  +  CsHiaOs  =  +  13  heat-units. 

Dextrose.  Lactose. 

or — 

Ci2H220u.H.,0  =  CeHiaOe  +  CeHi^Oe  =  +  10  heat-units. 
Hydrated  milk-sugar.     Dextrose.  Lactose. 

Action  of  dilute  acids  on  maltose  on  conversion  into  dextrose : — 
C12H22OU  -\-  H2O  =  2C6H12O6  =  +  6  heat-units. 

or — 

Maltose  hydrate  into  dextrose  hydrate  : — 

C12H22OU.H2O  +  H2O  =  2C6H12O6.H2O  =  +  14  heat-units. 

Inversion  of  cane-sugar  in  solution  =  +  6  units. 
„  milk-sugar  „  =  +  9      „ 
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Evolution  of  Meat  during  AlcoholiG  Fermentation. 
I.  Direct  Fermentation. 


Heat-units. 

Process. 

Heat  of  combus- 
tion of  1  mol.  of 
compound. 

Heat  of  combus- 
tion of  1  kilo,  of 
compound. 

Dextrose  anhydride,  CgHigOg  —  2C2H5OH  +  2CO2 

+      67 
+     74 
+     59 
+      59 
+    140 
+    132 

+    372 

(HCeHi206)2(gel.)  =  (2C,H,OH)3(gel.)  +  200^ 
Dextrose  hydrate,  CgHisOg.HaO  =  2aH50n  +  200,,  +  H.,0  . . 

Lactose  anhydride,  CeHiaOg  =  2C2H56H  +  2CO2  

Maltose  anhydride,  Ci2H220n  +  H2O  =  4C2H5OH  +  4CO2   .... 
Maltose  hydrate,  CigHaaOn-HsO  =  4C2H5OH  +  4CO2    

+   411 
+    298 
+   328 
+   409 
+   367 

II.  Indirect. 


Cane-sugar,  C12H22O11  -f-  HgO  =  4C2H5OH  +  4CO2    

C,2H220n(gel.)  4-  H2O  =  4C2H50H(gel.)  +  4CO2. . 

Milk-sugar  anhydride,  C12H22O11  +  H20  =  4C2H50H  +  4C0.,    .. 

hydrate,  Ci2H220i,.H20  =  4CJI5OH  +  4CO2  •••••• 

„      Ci2H220ii.H20(gel.)  =4U2H,OH(gel.)  +  4CO2 

Starch,        CgHigOs  +  HgO  =  2C2H5OII  +  200^ 

Cellulose,  „  „  „  

Metarabin,  ,,  „  ,,  

Inulin,  „  „  „  


+ 

143 

+ 

154 

+ 

139 

+ 

136 

+ 

149 

+ 

84 

+ 

79 

+ 

81 

+ 

70 

418 
450 
407 
378 
414 
519 
487 
500 
432 


Thermochemical  Relation  of  Homologous  a'iid  Isomeric,  Substances. 

Heat  of  combustion.  Difference. 

Myristic  acid,  CuHosOo 2175  units  1  ^  1  ro       -^ 

Stearic       „      CsHaeO. 2808     „     ,  )  4-lo8  units. 

Oxalic       „      C2H2O4 59     „     }  148     „ 

Malonic     „      CaHjOi 207     „     J  1      1.7 

Succinic    „      C4H6O4 354     „  j     i-±/      „ 

Benzoic     „      CiHeO^ 811     „  I     1  t;a 

Phenyl-acetic  acid,  CsHbO,  . .        969     „  /     ^        " 

Melting 
point. 

Mannite 166° 

Dulcite 185-5 

Salicylic  acid 155 — 156 

Metaoxybenzoic  acid. .  . .        200 
Paraoxy benzoic     „  . .  . .        210 


Heat  of 

Heat  of 

combustion. 

formation. 

760  units 

287  units 

753     „ 

294     „ 

759     „ 

106     „ 

754     „ 

111     „ 

750     „ 

115     „ 
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When  naphthalene  and  anthracene  are  built  up  from  their  elements, 
heat  is  absorbed,  amounting  for  the  former  to  42  units  ;  for  the  latter 
115  units. 

The  paper  also  contains  proofs  of  the  exactness  of  the  author's 
method,  with  diagram  of  apparatus  and  comparisons  with  other 
methods.  G.  T.  A. 

An  Acoustic  Method  of  Determining  Vapour-densities.    By 

H.  GoLDSCHMiDT  {Ber.,  13,  768 — 771). — The  author  proposes  to  ob- 
serve the  notes  produced  on  striking  a  test-glass  filled  with  (a)  the 
gas  whose  density  is  to  be  determined,  and  (/3)  atmospheric  air.    From 

/  NV 
these  data  the  density  can  be  calculated  by  the  formula  ^  =  (  —  I    = 


( 


^^  ^  ^° — \ —  )  ,  where  N  and  n  represent  the  number  of  vibrations  of 
Vnote  m  gas  / 

the  two  notes  produced.  W.  0.  W. 

Dilatation  and  Compressibility  of  Gases  under  High  Pres- 
sures. By  E.  H.  Amagat  {Compt.  rerid.,  91,  428— 431).— The  laws 
which  the  author  has  deduced  from  his  researches  on  this  subject 
are  expressed  as  follows : — 

1.  The  coefficient  of  dilatation  of  a  gas  (for  temperatures  not  greatly 
above  the  critical  temperature)  increases  with  the  pressure  up  to  a 
maximum,  beyond  which  it  decreases  indefinitely. 

2.  This  maximum  occurs  at  the  pressure  for  which  the  product,  pv, 
is  a  minimum,  when  the  gas  accidentally  follows  Marriott^s  law. 

3.  This  maximum  diminishes  for  temperatures  more  and  more 
elevated,  and  ends  by  disappearing. 

4.  At  a  sufficiently  high  temperature  the  effect  of  pressure  on  fluids 
is  represented  by  the  formula  p(v  —  a)  ■=  constant,  a  being  the 
smallest  volume  which  the  fluid  can  occupy.  In  each  gas  a  has  a  special 
value. 

5.  For  pressures  below  the  critical  pressure,  the  deviation,  at  first 
positive  for  a  sufficiently  low  temperature,  becomes  nil,  then  negative 
as  the  temperature  increases ;  but,  after  reaching  a  certain  negative 
value,  it  diminishes  indefinitely  without  change  of  sign. 

6.  For  pressures  between  the  critical  pressure  and  a  higher  limit 
special  for  each  gas,  the  period  during  which  the  deviation  is  positive 
is  preceded,  at  a  much  lower  temperature,  by  a  period  during  which 
it  is  negative,  so  that  the  deviation  changes  sign  twice. 

7.  Beyond  the  higher  limit  of  pressure  mentioned  in  the  preceding 
law,  the  deviation  is  always  negative,  whatever  the  temperature  may 
-be ;  it  generally  diminishes  as  the  temperature  increases,  except  for 
pressures  near  the  limit,  when  the  variation  is  more  complicated. 

In  a  footnote,  the  value  of  a,  referred  to  the  unit  of  volume  at  0° 
and  normal  pressure,  is  given  for  three  gases :  carbonic  anhydride, 
0-00170;  ethylene,  0-00232  ;  hydrogen,  0-00078. 

In  the  first  part  of  the  paper,  the  author  endeavours  to  explain  the 
deviations  from  Marriott's  law  summed  up  in  the  above  state- 
ments, by  supposing  the  individual  molecules  of  gas  to  be  surrounded 
by  an  atmosphere  of  condensed  ether.  J.  M.  H.  M. 
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"Volume  Constitution''  of  Liquids.  By  H.  Schroeder  {Ber., 
13,  1560 — 3  571). — By  comparing  the  volumes  of  liquids  at  their 
boiling  points,  it  appears,  first,  that  the  volume  of  an  acid  is  greater 
than  that  of  the  isomeric  ethers ;  secondly,  that  the  volume  of  a 
normal  compound  is  greater  than  that  of  the  secondary  compound; 
thirdly,  the  boiling  point  and  volume  of  such  isomeric  ethers  as  methyl 
acetate  and  ethyl  formate,  are  greater  in  the  case  of  the  ether  contain- 
ing the  acid  radicle  having  the  smaller  molecular  weight.  Hence  it 
appears  that  isomerides  do  not  possess  the  same  specific  volume. 

The  difference  between  the  boiling  points  of  antimony  bromide  and 
chloride  is  less  than  that  between  the  boiling  points  of  phosphorus 
bromide  and  chloride,  whereas  the  difference  between  the  volumes 
of  the  former  pair  is  greater  than  between  those  of  the  latter  pair  of 
compounds.  The  same  phenomenon  is  exhibited  by  comparing  analo- 
gous pairs  of  other  compounds ;  for  instance,  isopentyl  and  isobutyl 
bromides  with  isopentyl  and  isobutyl  chlorides  ;  or  isobutyl  iodide  and 
chloride  with  isopentyl  iodide  and  chloride ;  or  acetic  and  propionic 
acids  with  propionic  and  normal  butyric  acids  ;  or  the  ethyl  acetate 
and  propionate  with  ethyl  propionate  and  butyrate.  It  appears,  there- 
fore, that  the  difference  in  the  boiling  points  of  pairs  of  analogous 
compounds  decreases  with  increase  in  molecular  weight ;  whilst  the 
differences  of  the  volumes  of  such  compounds  increase  with  increase 
of  molecular  weight. 

In  the  case  of  aldehydes  and  alcohols,  the  relationships  are  dif- 
ferent. Thus  the  difference  between  the  boiling  points  of  methyl  and 
ethyl  alcohols  is  smaller  than  the  difference  between  the  boiling  points 
of  ethyl  and  propyl  alcohols.  The  difference  between  the  volumes  is 
less  in  the  case  of  the  two  first  alcohols  than  in  the  case  of  the  two 
last-mentioned  alcohols. 

It  is  evident  that  the  differences  between  the  volumes  of  corre- 
sponding compounds  whose  molecular  weights  differ  by  an  equal 
amount,  are  not  constant,  but  vary  according  to  certain  laws.  Linne- 
man  has  shown  that  the  differences  between  the  boiling  points  vary  in 
a  similar  manner. 

The  law  of  "  steres,"  which  the  author  regards  as  proved  for  solids, 
is  also  true  for  liquids.  The  volume  of  every  component  and  every 
element  of  a  compound  may  be  expressed  in  simple  multiples  of  the 
same  mass  or  stere.  Comparing  volumes  at  the  boiling  points,  it 
appears  from  the  above  that  the  stere  increases  with  increase  in 
molecular  weight.  In  the  case  of  aldehydes  and  alcohols,  the  opposite 
takes  place.  Further,  it  appears  that  the  steres  vary  within  narrow 
limits  in  the  carbon  compounds,  the  limits  being  67  and  7"5.  These 
numbers  denote  cubic  centimeters  when  the  molecular  weights  are 
expressed  in  grams. 

The  atoms  of  carbon,  hydrogen,  oxygen,  and  nitrogen  in  general 
occupy  one  stere,  but  the  manner  in  which  they  are  combined  has 
some  influence  on  the  number  of  steres  which  an  atom  of  these  ele- 
ments occupy. 

An  atom  of  oxygen  united  to  two  monovalent  elements  or  radicles, 
occupies  one  stere,  thus :  methyl  alcohol  C}H^O}H}  =  6  X  7*05  = 
42-3,  and  ethyl  alcohol,  CIH^OIH}  =  9  X  "6^1  =  622. 
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An  atom  of  oxygen  united  by  two  affinities  to  a  carbon  atom  occu- 
pies 2  steres,  e.g.,  aldehyde,  ClH^CjOfHl  =  8  x  TTO  =  66'8,  and 
propyl  aldehyde,  ClH^C|0?Hj  =  11  X  6-82  =  75.  The  specific 
volumes  of  acetic  and  propionic  acids,  calculated  in  the  same  manner, 
agree  with  those  observed. 

A  double  atom  of  hydrogen  united  with  an  atom  of  nitrogen  occu- 
pies one  stere  ;  thus  ammonia  is  N}H^.H} ;  the  amidogen  group,  NH2, 
occupies,  therefore,  2  steres. 

An  atom  of  nitrogen  combined  with  1  atom  of  carbon,  as  in  cyanogen, 
occupies  2  steres,  as  also  when  united  by  two  bonds  with  an  atom  of 
oxygen  or  a  double  atom  of  oxygen. 

A  carbon  atom  united  by  three  affinities  to  a  nitrogen  atom  occupies 
2_steres  ;  so  cyanogen  is  CiNi,  e.g.,  methyl  cyanide,  CiHg.CJNf  =  8  X 
7^1  =  56-1. 

Two  carbon  atoms,  united  by  two  or  more  bonds,  occupy  a  larger 
space;  thus  the  volume  constitution  of  allyl  alcohol  is  CaHg.ClHaOiH} 
=  11  X  6^8  =  74-8. 

In  the  benzene  compounds  the  6  carbon  atoms  occupy  8  steres,  and 
each  hydrogen  atom  occupies  1  stere.  Thus,  benzene  =  (CeHs)}^!!!  = 
14  X  6¥6  =  96. 

Phenyl,  (CeHs)^^  has  the  same  stere  as  isobutyl,  C4H9 ;  this  is  shown 
in  the  following  case,  viz.,  phenol  and  isobutyl  alcohol,  benzyl  alcohol, 
(C6H5)''-CH2.0H,  and  isoamyl  alcohol,  CtH^.CHsOH,  and  with  benz- 
aldehyde,  (CeHsy^COH,  and  isoamylaldehyde,  CIH^.COH. 

The  monovalent  elements,  chlorine,  bromine,  and  iodine,  occur 
usually  as  CI?,  Br*,  andl^  thus  ethyl  chloride,  ClH^Cl?  =  10  xTOT^ 
Ethyl  bromide,  C^H^BrJ  =  11  x  7-13,  and  ethyl  iodide,  C^H^If  = 
12  X  717. 

A  double  atom  of  chlorine  united  with  a  single  carbon  atom,  occu- 
pies 7  steres  ;  thus  carbon  tetrachloride,  01^0]  =  15  X  6-96,  chloro- 
form, HlCllClCll  =  12  X  ^04;  chloral,  ClCl^Clf.ClO^Hl  =15  x 
711. 

An  atom  of  sulphur,  united  with  monovalent  elements  or  radicles, 
occupies  3  steres;  e.g.,  methyl  thiocyanide,  ClHgSfCiNi  =  11  x  7-11; 
and  ethyl  sulphide,  CIH^.S^CM  =  17  xTl5. 

Wben  an  atom  of  sulphur  is  united  by  two  affinities  to  a  polyvalent 
element,  then  it  occupies  4  steres  ;  thus,  StCjSt  =  9  x  6-92. 

The  specific  volumes  of  the  above  compounds,  as  calculated,  agree 
tolerably  well  with  the  experimental  determinations  of  one  or  more  of 
the  observers,  Kopp,  Pierre,  and  Thorpe. 

Finally,  the  author  shows  that  volume  constitution  of  bodies  is  the 
same  in  the  liquid  and  solid  states.  Thus  solid  iodine  is  I^  =  5  x 
5'14  ;  chlorine  is  Clj  in  its  solid  and  liquid  compounds  ;  and  bromine 
is  BrJ  under  similar  conditions. 

Khombic  sulphur  is  Sj  =  3  X  5-2 ;  monoclinic  sulphur,  Sf  =  S  X 
5'4;  and  plastic  sulphur  is  Sj  =  3  X  5-53,  and  in  its  fluid  com- 
pounds it  is  also  Si. 

Cyanogen  in  solids  aud  liquid  compounds  occupies  4  steres.     Nitro- 
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gen  in  nitric  acid  and  nitrates  occupies  2  s teres.  A  donble  atom  of 
hydrogen  combined  with  1  atom  of  nitrogen  has  1  stere  in  compounds 
in  the  solid  and  Hquid  state. 

This  agreement  is  further  exhibited  by  solid  and  liquid  formic  and 
acetic  acids,  also  by  the  silver  salts  of  the  fatty  acids  and  by  those  of 
their  salts  with  alcohol  radicles  which  are  liquid.  P.  P.  B. 

Relations  between  the  Physical  Properties  of  Carbon  Com- 
pounds and  their  Chemical  Constitution.  By  J.  W.  Bi^uhl  (Ber., 
13, 1520 — 1535). — From  a  consideration  of  the  results  of  his  investiga- 
tions of  the  refractive  powers  of  liquid  organic  compounds,  the  author 
draws  the  following  conclusions  : — 

First,  the  specific  and  molecular  refractive  powers  of  isomeric  satu- 
rated compounds  are  identical.  This  conclusion  is  supported  by  the 
equality  of  the  refractive  power  in  the  following  instances,  viz., 
ethylene  and  ethylidene  dichlorides ;  propyl  and  isopropyl  alcohols, 
bromides,  and  iodides ;  butyl  and  isobutyl  iodides  ;  and  finally  normal 
butyl,  secondary,  and  tertiary  butyl  alcohols. 

It  is  evident,  therefore,  that  the  grouping  of  the  atoms  in  saturated 
compounds  has  no  influence  upon  the  specific  or  molecular  refractive 
powers  of  isomer  ides. 

Secondly,  in  the  case  of  isomerides  of  unsaturated  compounds, 
which  contain  the  same  number  and  species  united  by  two  bonds,  the 
specific  refractive  powers  of  such  isomerides  are  identical.  This  is 
shown  to  be  the  case  in  the  following  pairs  of  isomerides,  all  of  which 
contain  an  atom  of  oxygen  joined  by  two  affinities  to  one  carbon 
atom,  and  possessing  the  atomic  refractive  power  3*4,  viz..  in  propyl 
aldehyde  and  acetone,  butyl  and  isobutyl  aldehydes,  butyric  and  iso- 
butyric  a^jiiis,  butyric  and  isobutyric  chlorides. 

The  molecular  refractive  power  of  a  compound  indicates  whether 
any  of  the  atoms  are  united  with  one  another  by  two  affinities,  and 
also  the  number  of  such  cases  ;  it  further  gives  a  clue  as  io  which 
atoms  are  so  united.  This  statement  is  illustrated  by  the  isomerides 
allyl  alcohol,  acetone,  and  propylene  oxide,  the  molecular  refractive 
powers  of  which  are  different.  In  the  first,  there  are  two  carbon 
atoms  united  by  two  bonds  ;  in  the  second,  the  oxygen  atom  is  united 
by  two  bonds  to  one  carbon  atom  ;  and  in  the  third,  the  oxygen  atom 
is  united  by  single  bonds  to  two  diff'erent  carbon  atoms. 

In  the  case  of  two  isomerides  having  the  refractive  indices  n  and 
Wi,  and  densities  d  and  di,  then  if  the  isomerism  be  due  to  a  differ- 
ence in  the  degree  of  saturation  of  the  valencies  of  the  atoms,  then 

n  —  1  :  d     Ui  —  1  :  di,  and  therefore  the  refractive  indices  minus  one, 

or  the  "refractive  powers,"  are  not  proportional   to  the  densities  of 

the  isomerides. 

If,  however,  the  isomerism  arises  from  the  difference  of  the  groups 

n  —  1 
of  atoms  in  the  molecule,  then  from  the  above  it  follows  that  — ^ — 

ni  —  1 
=  — ^ ,  and  hence  n  —  1  :  Ui  —  1  ::  d  :  di,  or  the  "  refractive 
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powers  "  are  proportional  to  the  densities.  From  this  the  author  was 
led  to  the  examination  of  the  densities  of  such  isomerides.  The  den- 
sities of  the  following,  viz.,  ethylene  and  ethylidene  dichlorides,  some 
propyl  and  isopropyl  compounds,  and  some  butyl  and  isobutyl  com- 
pounds, show  that  the  density  of  the  normal  is  greater  than  that  of 
its  secondary  isomeride.  The  refractive  indices  of  such  isomerides 
vary  in  the  same  manner  as  their  densities,  and  a  similar  relationship 
has  been  shown  to  hold  for  the  boiling  points  of  normal  and  secondary 
compounds. 

The  determinations  of  the  times  of  transpiration  of  molecular 
quantities  of  propyl  and  isopropyl  alcohols,  of  butyric  and  isobutyric 
acids,  and  of  benzyl  chloride  and  chlorotoluene,  show  that  the  times 
of  transpirations  of  molecular  quantities  of  normal  and  secondary 
compounds  are  related  in  a  manner  similar  to  the  alteration  in  their 
densities,  refractive  indices,  and  boiling  points. 

The  times  of  transpiration  of  molecular  quantities  of  the  fatty  acids 
are  greater  than  those  of  the  isomeric  alcoholic  salts,  e.g.^  the  time  of 
transpiration  of  propionic  acid  is  greater  than  that  of  ethyl  formate 
or  of  methyl  acetate.  The  boiling  points,  densities,  and  refractive 
indices  of  the  acids  are  also  greater  than  those  of  the  isomeric  salts. 
These  constituents  are  in  the  case  of  alcohols  greater  than  those  of 
the  isomeric  ethers,  e.g.^  in  case  of  butyl  alcohol  and  ethyl  ether. 

It  therefore  appears  probable  that  the  specific  viscosities,  boiling 
points,  densities,  and  refractive  indices  of  liquid  carbon  compounds 
are  all  related  to  their  chemical  constitution,  and  that  all  these  con- 
stants are  greater  in  the  case  of  the  normal  compound  than  in  the  case 
of  the  isomeric  secondary  one. 

That  the  specific  volumes  of  liquid  carbon  compounds  are  influenced 
by  the  manner  in  which  the  atoms  are  united,  has  been  shown  by 
various  authors  (Thorpe,  this  Journ.,  Trans.,  1880,  370).  The  author 
shows  that  in  the  case  of  the  isomerides,  ethylene  and  ethylidene  dichlo- 
rides, the  molecular  density  is  greater,  or  the  specific  volume  is  less, 
in  the  case  of  the  isomeride  whose  boiling  point,  specific  gravity,  re- 
fractive index,  and  times  of  transpiration  are  greater.  P.  P.  B. 

Stability  of  Hydrogen  Peroxide.  By  Beethelot  {Bull.  Soc. 
Cliim.  [2],  34,  78 — 80). — The  spontaneous  decomposition  of  hydrogen 
peroxide  into  water  and  oxygen  is  in  accordance  with  thermochemical 
theory.  The  author  has  made  a  few  experiments  on  the  rate  of  the 
change.  For  the  first  month,  the  decomposition  of  a  solution  con- 
taining 3*85  0  (corresponding  to  8-18  H2O2)  in  the  litre,  and  O'lo 
gram  H2SO4  at  a  temperature  of  10 — 15°  C.,  can  be  expressed  by 
the  formula  T  =  0-094^  +  8-85.  At  the  end  of  the  month,  the  rate 
of  decomposition  slackens  gradually,  but  the  change  is  not  complete 
even  at  the  end  of  two  years.  Solutions  acidified  with  hydrochloric 
acid  decompose  more  slowly.  The  stability  of  the  solutions  does  not 
depend  on  its  "  acid  titre,"  but  on  the  absence  of  every  trace  of  any 
base  or  free  alkali.  Concentrated  solutions  decompose  far  more 
rapidly  than  those  which  are  dilute.  The  curve  of  change  for  the 
first  period  of  time  is  coincident  with  its  tangent ;  as  the  reaction 
diminishes,  it  is  an  asymtote.     Exactly  similar  phenomena  take  place 
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in  the  spontaneous  decomposition  of   ozone.     The  author  makes  some 
remarks  on  the  stability  of  compounds  under  the  influence  of  dilution. 

V.  H.  y. 

Decomposition  of  Salts  by  Liquids.  By  A.  Ditte  (Compt. 
rend.,  91,  576 — 579). — The  laws  of  the  decomposition  of  salts  by 
liquids  are  analogous  to  those  which  govern  the  dissociation  of  bodies 
by  heat.  For  example,  calcium  oxychloride  is  obtained  by  the  action 
of  milk  of  lime  on  a  hot  concentrated  solution  of  calcium  chloride,  the 
salt  being  deposited  in  crystals  as  the  liquid  cools.  On  gradually 
adding  these  crystals  to  water,  they  are  decomposed  into  calcium 
chloride  and  calcium  hydrate,  until  a  point  is  reached  when  the  liquid 
contains  (at  10°)  85  grams  per  litre  of  calcium  chloride  in  solution. 
Beyond  this,  the  oxychloride  when  added,  dissolves  without  decompo- 
sition. Hence  milk  of  lime  added  to  a  solution  containing  less  than 
85  grams  of  calcium  chloride  per  litre  will  have  no  action  ;  but  if  added 
to  a  solution  containing  more,  the  excess  will  be  converted  into  calcium 
oxychloride.  The  same  law^s  were  found  to  govern  solutions  of  calcium 
chloride  in  various  alcohols,  but  with  of  course  different  proportions 
of  the  quantities  according  to  the  temperature  and  the  nature  of  the 
alcohol.  R.  R. 

Chemical  Affinity.  By  W.  Ostwald  (J.  pr.  Chem.  [2],  22,  251— 
260). — Second  paper — (Compare  this  Journal,  Abstr.  187*J,  p.  348). — 
The  first  point  which  the  author  endeavours  to  settle  is  whether  during 
the  mutual  reaction  of  solid  and  liquid  bodies  on  each  other,  a  per- 
manent state  of  equilibrium  can  be  reached.  The  experiments  were 
made  chiefly  by  acting  on  calcium  oxalate  with  free  acids,  and  calculat- 
ing the  results  by  titration  with  potassium  permanganate. 

When  calcium  oxalate  (however  prepared)  is  brought  into  contact 
with  an  acid,  a  certain  part  is  dissolved,  and  the  quantity  remains 
unaltered,  no  matter  how  long  the  mixture  of  the  acid  and  the  salt  is 
left  standing,  provided  that  the  temperature  remains  unchanged.  The 
quantity  of  oxalate,  if  it  is  only  in  excess,  has  no  influence  whatever  on 
the  part  dissolved.  The  state  of  equilibrium  seems  to  be  reached  at 
once  in  this  case,  but  it  is  not  so  with  other  salts — barium  chromate, 
for  instance,  requires  weeks  or  months  before  it  reaches  a  state  of 
equilibrium  with  the  acid  used. 

The  next  question  is  whether  this  state  of  equilibrium  is  indepen- 
dent of  the  original  arrangement  of  the  substances,  and  the  experi- 
ments seem  to  show  that  it  is.  Taking  equivalent  quantities  of  lime, 
•  hydrochloric  acid,  and  oxalic  acid,  the  lime  may  be  combined  with  the 
oxalic  acid,  and  the  calcium  oxalate  decomposed  by  hydrochloric  acid, 
or  a  solution  of  calcium  chloride  may  be  mixed  with  oxalic  acid.  The 
first  case  has  already  been  described  :  in  the  second  case,  there  is  at 
first  excess  of  oxalic  acid  in  the  solution;  bat  after  shaking  the 
mixture  up  and  allowing  it  to  stand  for  four  to  six  weeks,  a  state  of 
equilibrium  is  reached,  which  is  identical  with  the  result  obtained  in 
the  first  case. 

The  same  quantity  of  calcium  oxalate  finally  remains  in  solution  in 
hydrochloric  acid,  even  when  a  larger  quantity  has  been  at  first 
dissolved  either  by  raising  the  temperature  or  by  dehydrating  the  salt. 

VOL.    XL.  c 
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The  salt  containing  1  mol.  H2O  seems  to  be  the  most  stable  of  the 
calcium  oxalates,  so  that  the  dehydrated  oxalate,  as  well  as  the  one 
containing  3  mols.  H2O,  are  both  finally  converted  into  it.  Zinc  oxalate 
shows  a  similar  deportment.  When  chromic  acid  and  chloride  of 
barium  are  mixed  together,  the  state  of  equilibrium  is  reached  sooner 
in  dilute  than  in  concentrated  solutions.  G.  T.  A. 

Lecture  Experiments.  By  Y.  Merz  and  W.  Weith  (Ber.,  13, 
718 — 724). — I.  Dry  carbonic  oxide  is  absorbed  by  soda  lime  at  200°, 
with  formation  of  sodium  formate  ;  if  moist  carbonic  oxide  is  employed, 
hydrogen  is  evolved,  the  formate  being  decomposed  by  the  soda  into 
carbonate  and  hydrogen. 

II.  The  conversion  of  formic  into  oxalic  acid  is  easily  shown  by 
heating  about  2  grams  of  sodium  formate  in  a  test-tube,  nntil  the  fused 
mass  begins  to  solidify.  The  residue  dissolved  in  water  is  precipitated 
by  calcium  chloride  in  presence  of  acetic  acid. 

III.  If  chloride  of  calcium  is  dropped  into  a  flask  containing  potas- 
sium iodide  in  a  state  of  fusion,  the  vapour  of  iodine  is  at  once 
apparent.  The  decomposition  does  not  take  place  if  the  air  in  the 
flask  is  replaced  by  carbonic  anhydride. 

IV.  Pure  sulphuretted  hydrogen  has  no  action  on  metallic  copper 
or  silver,  unless  air  is  present.  If  copper  (precipitated  from  a  solution 
of  the  sulphate  by  metallic  zinc)  is  brought  into  a  cylinder  containing 
2  vols,  of  oxygen  and  1  of  sulphuretted  hydrogen,  it  immediately 
turns  black,  then  grows  red  hot  and  ignites  the  sulphuretted  hydrogen. 

y .  When  a  piece  of  cold  porcelain  is  held  in  a  phosphoretted  hydro- 
gen flame,  phosphorus  is  deposited.  W.  C.  W. 
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Preparation  of  Hydrogen  Selenide  and  Hydrobromic  Acid. 

By  A.  Etakd  and  H.  Moissan  (Bull.  80c.  Chim.  [2],  34,  69).— The 
authors  prepare  hydrogen  selenide  by  a  method  analogous  to  that 
employed  by  Champion  and  Pellet  for  hydrobromic  acid  and  hydrogen 
sulphide,  that  is,  by  the  action  of  bromine  and  sulphur  respectively 
on  paraffin.  The  hydrocarbon  used  in  preparing  hydrogen  sulphide 
was  colophene,  as  its  boiling  point  (300°  C.)  is  considerably  above  the 
fusing  point  of  selenium  (250"  C).  The  reaction  takes  place  in  two 
stages  :  at  first  a  substituted  product  is  formed,  and  this  is  subse- 
quently decomposed ;  at  the  end  of  the  experiment  nothing  but  a 
mixture  of  unaltered  colophene  and  carbon  is  left.  Hydriodic  acid 
may  be  prepared  by  a  similar  process.  V.  H.  Y. 

Liquefaction  of  Ozone,  and  its  Colour  in  the  Gaseous  State. 
By  P.  Hautefeuille  and  J.  Chapppis  (Compt.  rend.,  91,  522 — 525). 
— The  authors  obtained  a  mixture  very  rich  in  ozone  by  the  action  of 
electricity  on  oxygen  at  a  very  low  temperature.  This  mixture  was 
transferred  to   the  capillary  tube   of  Cailletet's  apparatus,   and  sub- 
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mitted  to  pressure,  at  a  temperature  of  —  23°.  At  the  first  few 
strokes  of  the  piston  an  azure-blue  colour  was  seen  to  fill  the  tube, 
and  as  the  pressure  increased  the  colour  deepened,  until  when  the  gas 
was  under  a  pressure  of  several  atmospheres,  the  colour  had  become 
indigo-blue.  When  the  pressure  was  suddenly  removed,  a  momentary 
white  mist  vras  observed  within  the  tube,  indicating  a  condensation 
into  the  liquid,  or  perhaps  solid  state.  The  blue  colour,  being  like  its 
odour,  an  essential  property  of  ozone,  may  be  seen  whenever  a  suffi- 
cient thickness  of  a  mixture  containing  it  is  viewed.  Thus  the  oxygen 
issuing  from  Berthelot's  silent-discharge  apparatus  exhibits  a  sky-blue 
colour  when  viewed  along  a  column  1  metre  in  length.  In  a  forth- 
coming communication,  the  author  will  discuss  the  agency  of  ozone  as 
affecting  the  colour  of  the  atmosphere.  R.  R. 

Constancy  of  the  Proportion  of  Carbonic  Anhydride  in  the 
Atmosphere.  By  T.  Schloesing  (Cumpt.  rend.,  90,  1410—1413).— 
The  author  is  of  opinion  that  the  sea  plays  an  important  part  in  regu- 
lating the  quantity  of  carbonic  anhydride  present  in  the  atmosphere. 
He  has  shown  {ibid.,  June  and  July,  1872)  that  water  in  contact  with 
the  carbonate  of  an  alkaline  earth,  and  an  atmosphere  containing  car- 
bonic anhydride,  absorbs  the  latter,  forming  a  quantity  of  bicarbonate, 
which  increases  with  the  tension  of  the  carbonic  anhydride  in  the 
atmosphere,  according  to  a  given  law.  Moreover,  if  the  water  con- 
tains a  neutral  salt,  the  amount  of  bicarbonate  formed  is  increased. 
Comparing  this  with  the  state  of  the  sea  and  the  atmosphere,  it  is  seen 
that  the  sea  is  in  constant  contact  with  air  which  contains  carbonic 
anhydride,  and  with  the  earthy  carbonates  at  its  bottom.  From 
analyses  of  sea  water,  the  author  finds  that  1  litre  contains  98*3  mgrms. 
of  carbonic  anhydride,  and  a  base  combined  with  it  equivalent  to 
99'3  mgrms.  sulphuric  acid,  so  that  the  greater  part  exists  in  the  form 
of  bicarbonate.  N'ow  when  the  amount  of  carbonic  anhydride  in  the 
atmosphere,  which  is  proportionately  very  much  less  than  that  contained 
in  sea  water,  increases  beyond  its  normal  amount,  the  surplus  is 
absorbed  by  the  sea  and  a  fresh  portion  of  the  earthy  carbonates  goes 
into  solution.  On  the  other  hand,  when  the  quantity  decreases,  car- 
bonic anhydride  escapes  into  the  atmosphere.  This  action,  together 
with  the  continual  motion  of  the  atuiosphere,  tends  greatly  to  ecpinlisc 
the  quantity  of  the  gas  present  in  the  atmosphere.  L.  T.  O'S. 

Proportion  of  Carbonic  Anhydride  in  the  Atmosphere.     \\y 

J.  Reiset  (Compt.  rend.,  90,  1457 — 1459).— This  is  a  rej)ly  to  Marie- 
Davy,  in  which  the  author  maintains  that  the  method  of  experiment 
used  by  the  observer  at  Montsouris  to  determine  the  constancy  of 
the  proportion  of  carbonic  anhydride  in  the  air  was  not  sufticientlv 
exact  to  eliminate  all  sources  of  error :  also  that  the  experiments  of 
Truchot  on  the  influence  of  altitude  on  the  amount  of  carbonic  anhy- 
dride require  repetition,  since  no  correction  is  made  for  the  alteration 
in  the  standard  solutions  due  to  evaporation  at  such  high  altitudes. 
The  author  quotes  his  former  remarks  (this  Journal,  Abstr.,  1880, 
605).  L.  T.  O'S. 

c  2 
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•  Proofs  of  the  Existence  of  Ozone  in  the  Atmosphere.    By  E. 

ScHuNE  (^Ber.,   13,  1503 — 1508). — Hydrogen  peroxide  lias  been  shown 
by  the  author  (this  Journal,  34,  552   and   703)   to   be  a  constituent 

,  of  the  atmosphere.  This  being  the  case,  the  evidence  adduced  by 
Schonbein  and  Houzeau  to  prove  the  existence  of  ozone  in  the  atmo- 
sphere is  of  little  value,  for  the  results  they  obtained  may  have  been 
produced  by  hydrogen  peroxide.  Little  weight  is  to  be  attached  to 
the  evidence  brought  forward  by  Andrews  (Phil.  Mag.  [4],  34,  315 ; 
and  Nature,  8,  347  and  364)  ;  or  Fox  ("  Ozone  and  Antozone,"  London, 
1873,  48  and  216),  in  support  of  the  existence  of  ozone  in  the  atmo- 
sphere, these  authors  having  ignored  the  presence  of  hydrogen  per- 
oxide completely.  The  method  of  testing  for  ozone  by  exposing  silver 
foil  is  one  to  which  many  objections  may  be  raised.  The  odour 
observed  after  a  flash  of  lightning  and  attributed  by  many  to  ozone, 
the  author  fails  to  recognise  as  resembling  that  of  ozone. 

The  author  concludes  that  the  evidence  in  favour  of  the  existence  of 
ozone  in  the  atmosphere  is  by  no  means  conclusive,  yet  in  atmospheric 
electricity  we  have  power  sufficient  for  its  production.  The  existence 
of  hydrogen  peroxide  in  the  atmosphere  does  not  exclude  that  of 
ozone,  since  these  bodies  decompose  one  another  but  slowly. 

P.  P.  B. 
Observations  on  the  Atmosphere  made  with  Thallium 
Papers.  By  E.  Schonb  (J5er.,  13,  1508— 1514).— The  observations 
of  the  author  and  others  show  that  the  ozonometer  of  Schonbein 
(Annalen,  89,  226),  is  too  much  influenced  by  the  hygroscopic  state 
of  the  atmosphere  to  be  of  service  in  determining  the  combined 
effect  of  ozone  and  hydrogen  peroxide  present  in  the  atmosphere. 
This  ozonometer  the  author  stigmatises  as  a  crude  hygrometer.  As 
the  oxidation  of  thallous  hydrate  by  ozone  or  hydrogen  peroxide  is 
uninfluenced  by  the  presence  of  moisture,  the  author  has  made  a 
series  of  daily  and  nightly  observations  by  exposing  to  the  atmo- 
sphere papers  saturated  with  a  2  per  .cent,  solution  of  thallous  hydrate. 
A  scale  of  numbers  was  made  corresponding  with  the  densities  of  the 

•  brown  colour  produced  by  exposure.  Observations  were  made  simul- 
taneously with  the  ozonometer,  the  deductions  from  which  were  usually 
the  opposite  of  those  obtained  from  the  thallous  hydrate.  The  obser- 
vations with  thallous  hydrate  show  that  the  oxidation  is  greater 
during  the  day  than  during  the  night ;  it  is  influenced  by  the  direction 
of  the  wind,  a  southerly  wind  is  attended  with  a  stronger  coloration ; 
clouds  and  rain  have  a  marked  influence,  viz.,  the  reduction  of  the 
coloration  of  the  thallium  paper.  Further  allowance  must  be  made 
for  the  strength  of  the  wind.  The  observations  made  with  thallium 
papers  agree  with  the  results  obtained  by  the  author  in  the  more 
exact  determination  of  the  atmospheric  hydrogen  peroxide.  From 
this  fact,  the  author  thinks  that  atmospheric  hydrogen  peroxide  is 
sufficient  to  produce  the  observed  oxidation,  and  that  the  presence  of 
atmospheric  ozone  is  uncertain.  P.  P.  B. 

Position  of  Boron  in  the  Series  of  Elementary  Bodies.      By 

A.   Etard    (Compt.  rerid.,    91,    627 — 629). — The    author  proposes    to 
place  boron  at  the  head  of  the  vanadium  family  of  elements,  forming 
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a  gronp  intermediate  between  that  of  phosphorus  and  that  of  carbon. 
This  juxtaposition  of  boron  to  the  phosphorus  group  is  supported  by 
the  existence  of  the  compounds  BCI3  and  BOCl;,,  recently  discovered 
by  Councler,  and  by  the  existence  of  boric  triethide  or  triethylborine, 
which  is  analogous  to  triethylphosphiiie  in  composition  and  properties. 
The  relations  of  vanadium  to  the  phosphorus  group  have  been  estab- 
lished by  Roscoe,  and  the  labours  of  Deville  and  Troost  have  done 
as  much  for  niobium  and  tantalum.  '  Boron  and  vanadium  are 
both  grey,  pulverulent,  carbon- like  substances,  combustible,  and  infusi- 
ble; both  combine  with  chlorine,  forming  BCI3  and  VCI3,  and  their 
oxy chlorides,  BOCI3  and  VOCI3,  are  yellow  fuming  liquids.  Boron 
and  vanadium,  like  the  other  members  of  the  group,  B,  V,  Nb,  Ta, 
have  also  the  somewhat  rare  property  of  directly  absorbing  nitrogen. 
The  author  will,  in  a  subsequent  communication,  describe  the  proper- 
ties of  an  oxide  of  boron,  B0O5,  corresponding  with  V0O5  and  PoOs. 

B.  R. 
Action  of  Sulphur  on  Water.  By  A.  Colson  (Bull  Soc.  Ghim. 
[2],  34,  QQ — 69). — The  author  was  induced  to  study  the  action  of  sul- 
phur in  the  nascent  state  on  boiling  water,  from  difficulties  which 
arise  in  the  determination  of  iron  by  the  Marguerite  process.  On 
adding  a  very  dilute  solution  of  sodium  thiosulphate  to  dilute  hydro- 
chloric acid  (1  :  10),  the  salt  is  completely  decomposed,  with  forma- 
tion of  hydrogen  sulphide  and  sulphuric  acid,  the  reaction  being 
S2O2  +  HoO  =  SO3  +  H2S.  In  more  concentrated  solutions  the  de- 
composition is  not  so  complete,  part  of  the  sulphur  being  deposited  ou 
the  sides  of  the  flask.  An  experiment  Avith  sulphur  dissolved  in  sodium 
protosulphide  showed  that  an  amount  of  lead  sulphide  was  obtained 
greater  than  that  required  by  theory  for  the  protosulphide  employed. 
A  comparison  is  drawn  between  the  action  of  water  on  flowers  of  sul- 
phur and  on  sulphur  liberated  from  the  thiosulphate.  The  latter  is 
energetic,  and  takes  place  at  once  at  ordinary  temperatures  ;  the 
former  requires  time,  and  the  temperature  of  boiling  water.  The  sul- 
phur deposited  on  the  flask  from  the  decomposition  of  the  strong 
thiosulphate  solution,  was  in  the  form  of  lemon-yellow  grains,  which 
had  no  action  on  polarised  light.  The  same  form  was  obtained  from 
sulphur  deposited  from  a  benzene  solution,  and  kept  for  some  time  in 
contact  with  boiling  water.  It  would  appear  that  sulphur  loses  its 
crystalline  form  before  entering  into  combination.  V.  H.    V. 

Presence  of  Cerium  in  the  Coal  Measures  of   St.  Etienne. 

By  Mayen^ON  (Gompt.  rend.,  91,  GQ'i)). — The  paper  notes  the  author's 
discovery  of  cerium  in  some  raineralogical  products  of  the  mining 
district  of  St.  Etienne.  The  cerium  is  found  particularly  in  certain 
hard  nodules  of  carbonate  of  iron,  where  it  appears  to  exist  in  the 
state  of  carbonate.  R.  R. 

Sesquioxide  of  Chromium.  By  H.  Moissan  (null.  Soc  Ghlm. 
[2],  34,  70 — 73). — The  author  compares  the  acti(m  of  various  re- 
agents on  ignited  chromium  sesquioxide  aiul  the  oxide  rendered  anhy- 
drous by  heating  it  at  440°  C  in  a  current  of  nitrogen  or  carbonic 
anhydride.     Hydrogen  sulphide  and  selenide,  chlorine,  bromine,  and 
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oxygen  Lave  no  action  on  tbe  former  modification.  Tlie  actions  of 
some  of  these  substances  on  the  other  modification  are  studied. 

Action  of  Hydrogen  Sulphide. — By  exposing  the  anhydrous  oxide  to 
a  current  of  hydrogen  sulphide,  whether  dry  or  moist,  at  140''  C,  it  is 
converted  into  the  corresponding  black  sulphide,  Cr^Ss.  The  substance 
is  not  attacked  by  any  acid  except  nitric  acid  and  aqua  regia.  By 
reducing  it  in  hydrogen,  a  black  protosulphide,  CrS,  is  formed. 

Actioit  of  Oxygen. — The  sesquioxide  when  heated  in  this  gas  is  con- 
verted into  the  dark  grey  dioxide,  Cr02,  which  resembles  the  corre- 
sponding manganese  dioxide,  Mn02,  in  its  reactions. 

Action  of  Chlorine. — By  exposing  the  hydrated  sesquioxide  to  a 
current  of  dry  chlorine  and  gradually  raising  the  temperature,  red 
vapours  of  chlorochromic  acid  begin  to  be  evolved  at  440°  C,  but 
with  the  anhydrous  sesquioxide,  dry  chlorine  forms  the  sesquichloride, 
the  reaction  being  very  incomplete  :  moist  chlorine  gives  chlorochromic 
acid  with  the  anhydrous  sesquioxide  or  sesquichloride.  It  would 
appear  from  these  experiments  that  the  presence  of  small  quantities  of 
water  determine  the  formation  of  chlorochromic  acid,  the  necessary 
oxygen  being  furnished  by  the  water.  By  stopping  the  reaction  at  a 
certain  stage,  the  sesquioxide  is  converted  into  the  brown  oxychloride 
of  Moberg,  an  intermediate  body  less  oxidised  than  chlorochromic 
acid,  and  decomposable  by  water.  The  sesquioxide  of  chromium  is 
a  type  of  those  oxides  in  which  a  change  of  properties  is  accompanied 
by  an  evolution  of  heat.  V.  H.  V.  . , 

Preparation  of  Chlorine.  By  Berthelot  (Cmnpt.  rend.,  91, 
252 — 256). — The  author's  experim.ents  were  undertaken  to  elucidate 
the  first  stage  of  the  reaction  which  occurs  in  the  preparation  of 
chlorine  by  the  action  of  hydrochloric  acid  on  manganese  dioxide. 
When  these  substances  are  mixed  in  the  cold,  a  brown  liquid  is 
formed,  which  was  supposed  by  Forchammer  to  contain  a  sesquichlo- 
ride of  manganese,  by  Nickles  and  by  Fisher  (this  Journal,  3,  409) 
to  contain  manganese  tetrachloride. 

Action  of  Chlorine  on  Manganous  Chloride. — A  concentrated  solution 
of  manganous  chloride,  saturated  with  chlorine,  and  placed  in  contact 
with  an  atmosphere  of  this  gas,  dissolves  only  about  half  the  quantity 
dissolved  under  the  same  circumstances  by  pure  water,  and  about  the 
same  amount  of  heat  is  evolved  in  proportion  to  the  chlorine  dissolved 
in  the  two  cases.  The  liquid  slowly  deposits  a  precipitate  of  manganese 
dioxide,  absorbing  at  the  same  time  an  additional  quantity  of  chlo- 
rine, but  even  after  two  months  the  ratio  of  chlorine  absorbed  to 
manganous  chloride  taken  did  not  exceed  1  :  55.  By  diluting  the 
original  solution  of  manganous  chloride  saturated  with  chlorine  with 
nine  times  its  volume  of  water,  an  abundant  precipitate  of  manganese 
dioxide  is  formed  at  once,  which  increases  during  a  certain  time.  At 
the  end  of  two  months,  the  liquid  still  contained  manganous  chloride 
and  free  chlorine,  coexisting  with  the  hydrochloric  acid  and  manganese 
dioxide  formed :  there  is  in  fact  an  equilibrium  established. 

Action   of    Hydrochloric   Acid   on   Manganese   Dioxide. — Manganese 
dioxide  mixed  with  a  nearly  equivalent  quantity  of  a  dilute  (10  c.c. 
0'16   gram)    solution  of   hydrochloric  acid,  evolves  chlorine,   and 
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brown  liquid  is  formed,  but  the  reaction  is  very  incomplete.  If  tbe 
game  mixture  be  heated  in  a  sealed  tube  at  100°  for  20  hours,  the  re- 
action proceeds  further,  but  remains  incomplete.  After  cooling,  man- 
ganese dioxide  slowly  separates  out  on  the  wall  of  the  tube,  proving 
that  the  equilibrium  is  dependent  on  the  temperature. 

Action  of  Chlorine  on  Manganous  Chloride  and  Hydrochloric  Acid. — 
On  passing  a  current  of  chlorine  into  a  concentrated  solution  of 
manganous  chloride  mixed  with  its  own  volume  of  strong  hydro- 
chloric acid,  the  liquid  turns  brown  almost  immediately,  but  deposits 
no  precipitate  even  after  three  months.  If  the  preceding  solution 
be  diluted  ten  times  before  saturating  with  chlorine,  it  absorbs  about 
the  same  quantity  of  that  gas  without  any  coloration  or  precipitate 
being  at  first  produced,  but  after  some  weeks  a  small  quantity  of 
manganese  dioxide  separates  out  on  the  walls  of  the  flask.  The  heat 
evolved  during  the  absorption  of  chlorine  by  manganous  chloride  in 
presence  of  hydrochloric  acid  is  several  times  as  great  as  that  evolved 
in  the  absence  of  hydrochloric  acid. 

The  author  concludes  from  these  experiments  that  the  brown  colour 
is  due  to  the  formation  of  a  compound  perchloride,  which  may  be 
considered  as  HCI.CI2  +  uMnCl^,  or  as  nUGl  +  MnCl4.  On  the  first 
view,  this  perchloride  is  derived  from  the  perchloride  of  hydrogen, 
HCl.Clo,  described  by  the  author  in  a  previous  paper.  This  compound 
dissociates  under  the  influence  of  heat,  and  the  dissociation  is  rendered 
complete  when  the  chlorine  is  removed  as  fast  as  it  is  liberated.  When 
the  experiment  is  conducted  in  sealed  tubes,  reabsorption  of  the  chlorine 
takes  place  on  cooling,  attended  with  separation  of  manganese  dioxide. 
The  influence  of  dilution  is  twofold  ;  in  the  first  place  the  manganous 
chloride  is  partly  decomposed  by  the  water  into  oxide  and  free  acid, 
and  the  oxide  is  peroxidised  by  the  combined  action  of  the  free  chlorine 
and  water ;  in  the  second  place,  absorption  of  energy  takes  place  by 
the  formation  of  definite  hydrates  of  hydrochloric  acid,  and  in  con- 
sequence of  this  loss  of  energy,  the  manganous  clil  )ride  may  be 
partly  transformed  into  dioxide  even  in  presence  of  hydrochloric  acid, 
the  equation  MnCla  (dilute)  -f  2H2O  +  CL,  (gas)  =  MnO,  4-  4HGI 
(dilute)  corresponding  with  a  disengagement  of  37  thermal  units. 
This  reaction  is  never  complete,  on  account  of  the  secondary  forma- 
tion of  HCI3  4-  ^MnCl2. 

The  equation  MnO^  +  4HC1  =  MnCls  (anhydrous)  +  2C1  (gas) 
+  2H2O  (gas),  corresponds  with  a  disengagement  of  12*9  thermal 
units,  and  this  takes  place  to  a  greater  or  less  extent  in  concentrated 
solutions,  in  which  a  portion  of  the  hydrochloric  acid  is  not  combined 
with  the  water  as  a  stable  hydrate,  the  heat  of  formation  of  which  is 
from  10  to  12  thermal  units.  J.  M.  H.  M. 

Borodecitungstic  Acid  and  its  Sodium  Salts.  By  D.  Klein 
(Compt.  rend.,  91,  474 — 475). — When  a  solution  containing  borax 
and  boric  acid  in  the  proportion  of  1  mol.  of  the  former  to  2  mols. 
of  the  latter  is  heated  with  an  excess  of  tungstic  acid  (hydrated),  a 
portion  of  the  latter  is  dissolved.  On  cooling  the  filtered  solution 
deposits  crystals  of  boric  acid  and  polyborates  of  sodium,  and  by  con- 
tinuing the  evaporation  of  the  mother-liquor  in  vacuo  crystals  of  borax 
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are  first  obtained,  and  then  a  salt  excessively  soluble  in  water,  and  very 
difficult  to  purify  by  recrystallisation.  This  salt  has  the  composition 
2Na2O.2H,O.10WO3.B2O3  +  llAq.  The  crystals  belong  to  the  clino- 
rhombic  system,  but  are  ill-defined,  with  dull  faces.  The  reaction  is 
faintly  acid  to  litmus.  On  adding  a  trace  of  alkali,  the  acid  reaction 
is  changed  to  alkaline,  but  reappears  after  a  time.  By  adding  as 
much  soda  as  is  already  present,  and  evaporating,  a  second  crystalline 
salt  is  obtained,  which  has  not  yet  been  analysed. 

Sodium  borodecitung state  is  precipitated  by  salts  of  mercury,  and 
from  this  precipitate  the  acid  may  be  obtained.  This  acid  and  boro- 
duodecitungstic  acid  correspond  with  the  silicodecitungstic  and  silico- 
duodecitungstic  acids  described  by  Marignac,  and  their  salts  have  very 
similar  properties.  J.  M.  H.  M. 

Boroduodecitungstic  Acid.  By  D.  Klein  (Gompt.  rend.,  91, 
495 — 498). — When  tungstic  hydrate  in  large  excess  is  added  to  a  boil- 
ing solution  of  potassium  pentametaborate,  potassium  boroduodecitung- 
state  is  formed.  The  author  ascribes  to  this  compound  the  formula 
2K2O.B2O3-i2WO3.2H3O  +  15Aq.  It  is  a  very  soluble  salt,  crystal- 
lising in  needles  resembling  those  of  potassic  tungstoborate.  The 
mother-liquor  yields  white  tabular  crystals  of  another  salt,  of  the 
formula  4K2O.B2O3.I2WO3  -f  21Aq.  By  treating  the  insoluble  mer- 
curous  salt  with  the  requisite  quantity  of  hydrochloric  acid,  and 
evaporating  the  solution  after  removal  of  the  mercurous  chloride, 
boroduodecitungstic  acid  is  obtained  as  a  syrupy  liquid. 

R.  R. 


Mineralogical   Chemistry. 


The  Ziindererz  or  Tinder-ore  of  Clausthal.  By  B.  Rosing 
(Jahrh.  f.  Min.,  1879,  157). — An  analysis  of  this  mineral  gave  the 
following  results : — 

Pb.  Cu.  Ag.  Fl.  Sb.  S. 

33-41        0-58        0-05        1-66        36-81         27*49     =  lOO'OO 

From  this  analysis,  the  formula  appears  to  be  PbiSbgSn,  and  the 
mineral  an  impure  bournonite  (bleispiessglanz),  in  which  a  part  of 
the  lead  has  been  replaced  by  copper,  silver,  and  iron.  The  author 
is  of  opinion  that  ziindererz  is  the  final  product  of  the  decomposition 
of  an  antimonial  galena.  C.  A.  B, 

Freislebenite  from  Hiendelaencina,  Spain.  By  H.  Bucking 
{Jahrb.  f.  Min.,  1879,  161). — Some  of  the  crystals  of  this  mineral 
attain  a  size  of  6  mm.  Two  new  twin-laws  were  observed  occurring 
on  the  crystals  from  this  locality,  twins  according  to  the  well-known 
law,  "the  twin-plane  ooPoo"  not  having  been  observed.  In  conse-. 
quence  of  repeated  combination,  the  crystals  exhibited  the  characteristic 
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striation  parallel  to  tlie  zonal  axes  of  tlie  prisms  and  cllnodromes.  The 
two  new  twin-laws  are  as  follows,  viz.  : — (1.)  The  twin-plane,  a  hemi- 
pjramid,  probably  —  3P4  ;  the  prisms  observed  were  co^2  and  ooP, 
whilst  the  domes  were  f^oo  and  -JS^cx?.  (2.)  The  tw^in-plane,  a  face 
of  a  prism,  probably  co^^f.  The  same  forms  as  those  observed  in 
No.  1  occur  also  in  combination  in  this  case.  In  addition,  the  follow- 
ing forms  were  observed,  occupying  a  very  secondary  position,  viz., 
co^5,  cx)^-|,  oo^l,  l^cxj,  and  f ^cx3.  Thirty  forms  have  now  been  ob- 
served on  freislebenite.  C.  A.  B. 

Quartz  from  the  Eleanore  Mine,  on  the  Diinstberge,  near 
Giessen.  By  A.  Streng  (Ja/irb.  f.  Min.,  1879,  156). — The  quartz  in 
question  occurs  in  isolated  broken  crystals  or  in  druses,  enclosed  in 
brown  iron  ore,  the  forms  observed  by  him  being  R.  —  R.  ooP,  and  a 
prism  having  probably  the  symbol  coPy^.  The  terminal  edges  of  R. 
were  modified  by  a  semi-scalenohedron,  but  its  faces  were  so  small 
that  no  measurements  could  be  made.  The  quartz  from  the  Eleanore 
Mine  resembles  closely  that  from  Striegau,  described  by  Websky 
(Jahrb.f.  Min.,  1871,  732).  C.  A.  B. 

Fluid  Enclosures  in  Topaz.  By  T.  Erhard  and  A.  Stelzner 
(Jahrb.f.  Min.,  1879,  158 — 159). — According  to  Vogelsang,  the  very 
expansive  fluid  which  occurs  in  quartz,  topaz,  and  other  minerals  is 
liquid  carbonic  acid,  its  "critical  point"  being  30°  to  32"  C.  The 
authors  conducted  a  very  careful  series  of  experiments,  using  a  micro- 
scope which  was  kept  at  the  same  temperature  as  the  object  by  means 
of  a  water-bath.  Two  topaz  crystals  were  examined,  containing  in 
all  seven  fluid  enclosures.  Each  fluid  enclosure  contained  two  other 
enclosures.  The  results  of  the  investigation  were  briefly  as  follows, 
viz. : — 1.  For  one  and  the  same  enclosure  the  globule  disappeared  and 
reappeared  with  intumescence  at  the  same  temperature.  2.  The 
*'  critical  points  "  of  the  fluid  enclosures  in  diflerent  specimens  are  not 
quite  identical.  3.  As  the  "  critical  points  "  were  found  to  lie  between 
28*745°  and  29*18°  C.  the  authors  concluded  that  the  fluid  enclosures 
could  not  be  pure  carbonic  acid,  as  the  "  critical  point "  of  that 
sabstance  is  about  30*92°  C.  C.  A.  B. 

Andalusite  from  Brazil.  By  E.  Bertkand  (Jahrb.f.  Min.,  1879, 
161 — 162). — The  author  examined  some  rounded  crystals  from  Brazil 
which  were  partly  light  coloured  and  partly  opaque,  and  strongly 
dichroitic.     They  scratched  quartz.     Sp.  gr.  =  3*16  to  3*20. 

C.  A.  B. 

Artificial  Analcime.  By  A.  de  Schulten  (Compt.  rcnJ.,  90, 
1493 — 1495). — On  heating  a  solution  of  sodium  silicate  or  caustic 
soda  at  180 — 190°  with  an  alumina  glass  for  about  18  hours,  small 
crystals  covered  with  a  lamellar  layer  of  gelatinous  silica  are  found 
adhering  to  the  sides  of  the  tube.  These,  when  examined  micro- 
scopically, appear  transparent,  of  the  form  of  a  trapezohedron  of  the 
first  system.  Hydrochloric  acid  acts  but  slowly  on  them.  The  analysis 
shows  that  the  crystals  are  a  silicate  of  sodium,  aluminium,  and  cal- 
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cium,  of  the  same  composition  as  natural  analcime.     Their  action  on 
polarised  light  has  been  studied.  L.  T.  O'S. 

A  New  Occurrence  of  Gismondine.  By  L.  Roth  (Jalirb.  f. 
Min.,  1879,  157). — Crystals  of  this  mineral  occur  in  drusy  cavities, 
accompanied  by  crystals  of  chabasite  and  philHpsite,  in  the  basalt  of 
the  Vogelsgebirge,  between  Gedern  and  Oberseeraen.  They  are  iden- 
tical with  those  found  at  Schiffenberg  and  Burkhards.  The  crystals 
are  rhombic  pyramids,  2  to  8  mm.  in  size,  partly  simple,  partly  pene- 
tration twins,  similar  to  those  from  Schiffenberg,  described  by  Streng 
(Jahrb.f.  Min.,  1874,  578).  They  are  also  often  coated  with  a  yellow 
crust  or  with  hyalite,  but  there  is  always  a  clear  kernel. 

C.  A.  B. 

Occurrence  of  Prehnite  in  Tuscany.  By  A.  Corsi  {Jah.rb.  f. 
Min.,  1879,  161). — This  mineral  occurs — 1.  At  Impruneta,  in  gabbro, 
of  which  it  is  a  "  decomposition-product."  The  crystals  are  sometimes 
tabular,  exhibiting  the  forms  0P.cx)Pc5b.coPob.coP  in  combination  (OP 
being  strongly  striated),  and  sometimes  colourless  aggregates  of  crys- 
tals. The  prehnite  is  occasionally  accompanied  by  analcime,  which 
decomposes  into  prehnite.  2.  At  Figline  in  tabular  crystals,  not 
exhibiting  many  forms,  and  accompanied  by  albite  and  acicular 
zeolites.  3.  At  Montecatini,  in  the  Cecina  valley,  in  hollow  spaces 
in  gabbro  ;  prismatic  crystals  are  found  exhibiting  the  forms 
coP.ooPco.OP  in  combination,  and  accompanied  by  calcite  and  native 
copper.  <4.  At  Monte  Perrone,  on  Elba,  tabular  crystals  and  crystal- 
line aggregates,  in  diorite,  accompanied  by  epidote.  C.  A.  B. 

Acmite  and  Aegerine.  By  C.  Dolter  (Jahrh.  f.  Min.,  1879, 
157 — 158). — In  the  present  paper  the  author  continues  his  researches 
into  the  composition  of  these  minerals,  the  previous  results  being 
published  in  the  Jahrb.f.  Min.  1878,  657. 

Aegeri7ie  from  Brevig. — Sp.  gr.  3*501.  Chemical  composition  as 
follows,  viz. : — 

SiOa.       FeoOg.     FeO.      A\.f>^.     MnO.     CaO.     MgO.     KgO.     Na^O. 
51-74    26-17     3-48     0-47      0-46     5-07     1-79     0-34     11-02  =  100-54 

This  analysis  agrees  with  those  already  published.  The  small  quan- 
tity of  potash  found  is  the  constituent  of  orthoclase,  which  is  present 
in  microscopical  particles  in  the  aegerine.  Dolter  considers  the  con- 
stitution of  aegerine  to  be  as  follows,  viz. : — 

JSTaaPea^'SiiOis  =  77*0  per  cent. 
Ca^Mg.SiiOia     =     9-9 

CaoFeo.Si^Oia      =  11-6 
CaaMugSuOia     =     1-5        „ 


100-0 


Acm,ite. — This  mineral  is  crystallographically  identical  with  aegerine. 
Sp.  gr.  3-520.     Chemical  composition  as  follows,  viz.  : — 

SiOg.       FeaOg.     FeO.    AI0O3.    MnO.     CaO.         MgO.         KjO.  Na^O. 

51-35     32-11     2-59     1*59     0-37      —      '     —  —  11-39 
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Acmite  is  generally  weathered,  but  the  author  selected  fresh  speci- 
mens for  analysis.  He  found  a  smaller  intermixture  of  other  silicates 
in  this  mineral  than  was  the  case  in  aegerine.  The  constitution  of 
acmite,  according  to  Dolter,  is  as  follows,  viz. : — 

Na2Fe,"'Si40io  =   89-0  per  cent. 

Fe2Fe;"Si.>0,3  =     6-0 

Fe2Al4"'SioOi2  =     3-7 

CaaMnsSiiOii  =     IS 


100-0 

From  the  above  it  would  appear  that  a  silicate  having  the  formula 
Na2Fe2'"Si40i2  must  be  present  in  acmite  and  aegerine. 

C.  A.  B. 

Dolomite  of  South  Tyrol.  By  H.  Loretz  (Jalirh.  f.  Min.,  1879, 
175). — On  microscopical  examination,  the  dolomite  exhibited  three 
kinds  of  structure,. viz.  : — 1.  Oolitic  or  oolithoidal  structure.  2.  Stra- 
tified structure.  3.  Breccia-like  structure.  The  first  is  simply  a 
spheroidal  occurrence  of  the  crystalline  individuals  which  the  author 
believes  to  have  been  caused  by  movements  taking  place  round  about 
microlitic  depositions  of  the  dolomite  substance,  whilst  the  greater 
part  of  the  surrounding  mass  was  in  a  semi-fluid  condition.  The 
second  formation  is  caused  by  the  occurrence  of  alternate  layers  or 
strata  of  microcrystalline  and  macrocrystalline  substance.  The  third 
formation  is  caused  by  the  fragmentary  occurrence  of  portions  of 
microcrystalline  and  macrocrystalline  substance  together. 

C.  A.  B. 

Examination  of  Melaphyr  from  the  Neighbourhood  of 
Kleinschmalkalden.  By  F.  M.  Wolf  (Jahrb.  f.  Mia.,  1879,  162— 
163). — A  very  complete  examination  showed  that  all  the  specimens 
contained  as  essential  constituents  (wesentliche  Bestandtheile)  plagio- 
clase,  augite,  and  olivine  embedded  in  a  "  base  "  of  varying  constitu- 
tion, from  which  it  was  evident  that  all  the  rocks  examined  were  true 
melaphyr.  The  author  divides  the  melaphyrs  of  Kleinschmalkalden 
into  two  groups,  viz. : — 1,  Tlie  rocks  from  the  Reisigenstein,  the 
Finsterliete,  and  the  Linsenkopf .  2.  The  rock  from  the  Eberhaidekopf. 
Analyses  made  of  the  above  rocks  showed  that  those  of  the  first  group 
contain  43  per  cent,  of  siHca  and  compounds  of  iron,  whilst  that  of 
the  second  group  contains  52  per  cent.  The  rocks  of  the  first  group 
are  characterised  by  a  porphyritic  occurrence  of  crystals  of  augite, 
olivine,  and  mica,  which  are  surrounded  by  numerous  small  bands  of 
felspar.  These  melaphyrs  are  aiujltic  melaphyrs.  The  melaphyr  from 
the  Eberhaidekopf  contains  very  little  augite,  no  mica,  and  has  a  fine- 
grained structure.  C.  A.  B. 

Petrographical  Constitution  of  the  Monzonite  of  Predrazzo. 

By  V.  Hansel  (Jahrb.  f.  Min.,  1879,  162). — Although  monzonite  be- 
longs to  the  trias  formation,  it  exhibits  externally  the  characteristics 
ol  the  old  crystalline  rocks,  granite  and  syenite.  Its  microscopical 
enclosures  make  this  resemblance  all  the  more  striking.  On  the  other 
hand,  its  connection  with  more  recent  rocks  is  shown  by  the  occurrence 
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of  "  glass  enclosures  "  in  the  felspars.  The  varieties  of  monzonite 
can  be  aiTanged  into  two  groups,  in  both  of  which  plagioclase  occurs 
together  with  orthoclase.  The  first  group  includes  basic  rocks,  which 
(mineralogically  speaking)  correspond  with  diabase  and  gabbro,  and 
contain  from  40  to  50  per  cent,  of  silica.  The  second  group  includes  acid 
rocks,  corresponding  with  syenite  or  diorite,  and  containing  from  50  to 
59  per  cent,  of  silica.  The  last-mentioned  group  includes  rocks  consist- 
ing principally  of  hornblende,  augite,  and  biotite,  whilst  those  of  the 
first  group  consist  principally  of  augite  or  diallagite.  The  monzonite 
of  Predrazzo  is  (mineralogically  and  geologically)  almost  identical  with 
the  monzonite  of  Monzoni,  the  only  difference  between  them  being  the 
large  occurrence  of  biotite  in  the  rock  of  Predrazzo.  C.  A.  B. 

The  Ferruginous  Rocks  of  Ovifak  and  Assuk,  in  Green- 
land. By  A.  E.  ToRNEBOHM  {JaJirh.  f.  Min.,  1879,  173— 175).— The 
rocks  which  furnished  the  famous  iron  masses  of  Ovifak  appear  to  be 
portions  of  a  formation  consisting  principally  of  basalt,  in  which  are 
enclosed  fragments  or  portions  of  a  dolerite  and  an  anorthite  rock 
containing  graphite.  The  author  found  the  native  iron  to  occur 
principally  in  the  dolerite  or  other  enclosures  in  the  basalt ;  he  did 
not  find  it  in  the  basalt  alone.  The  dolerite  consisted  of  plagioclase, 
augite,  olivine,  titanic  iron,  and  a  glassy  "  interpolation  mass,"  and 
native  iron  occurs  filling  up  the  irregular  interstices  which  exist 
between  the  above-mentioned  mineral  constituents  of  the  dolerite. 
The  native  iron  occurs  as  ductile  grains,  having  an  almost  silver-white 
colour,  also  as  dull  grey  almost  lustreless  particles,  and  black  opaque 
masses  (consisting  probably  of  finely-divided  iron,  magnetite,  and 
carbon),  accompanied  always  by  magnetic  iron  pyrites  and  a  ferru- 
ginous silicate.  The  shining  metallic  particles  do  not  consist  of 
native  iron  alone,  but  in  all  probability  contain  schreibersite.  The 
magnetic  iron  pyrites  has  a  yellowish- grey  colour,  and  contains 
particles  of  a  sulphide  which  is  easily  decomposed  (probably  calcium 
sulphide  or  troilite).  The  ferruginous  silicate  varies  in  appearance, 
according  to  its  more  or  less  decomposed  condition.  It  is  rarely  found 
fresh,  and  when  it  is  in  that  condition  it  is  isotropic,  grass-green  in 
colour,  and  is  sharply  defined  from  the  "  glassy  mass  "  above  men- 
tioned. In  the  fresh  condition,  the  silicate  resembles  chlorophaite, 
whilst  in  the  decomposed  state  it  resembles  hisingerite.  This  silicate 
occurs  also  in  amygdalo'idal  nodules,  analogous  to  the  chlorophaite 
nodules  found  in  basalt  and  melaphyr,  so  that  the  mass  filling  up  the 
irregular  interstices  between  the  various  mineral  constituents  of  the 
rock  of  Ovifak  differs  only  from  the  corresponding  mass  of  the  basalts  of 
other  localities  in  containing  native  iron  and  magnetic  iron  pyrites.  The 
round  cavities  in  the  dolerite  of  Ovifak  are  often  filled  with  native  iron 
(exhibiting  sometimes  Widmannstatten's  figures)  and  magnetic  iron 
pyrites,  and  it  is  quite  evident  that  these  globules  of  iron  are  not 
mechanical  enclosures.  The  anorthite  rock  consists  of  a  coarse-grained 
mass  of  asymmetrical  felspars  (anorthite  and  labradorite),  graphite, 
and  spinelle.  It  occurs  sometimes  in  fragments  interspersed  in  the 
basalt,  and  sometimes  it  is  very  intimately  intermixed  with  the  dole- 
rite.    Iron  is  found  in  this  rock  also,  filling  up  the  breccia-like  inter- 
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stices.  The  rock  of  Assuk,  in  the  Waigattet,  consists  of  enstatite, 
asymmetrical  felspar,  and  a  glassy  base.  Between  these  constituents 
are  interspersed  numeroas  small  grains  of  native  iron,  lumps  of  an 
opaque  substance  (most  probably  graphite),  and  some  magnetic  iron 
pyrites,  whilst  here  and  there  a  greenish  mass  was  observed  (ausfiil- 
lungsmasse),  also  larger  nodules  filled  up  zonally  with  viridlte,  quartz, 
or  garnet.  The  Assuk  rock,  therefore,  does  not  resemble  that  of 
Ovifak,  and  it  cannot  be  a  basalt,  as  it  contains  56  per  cent,  of  silica; 
it  is  probably  a  secondary  molten  mass.  C.  A.  B. 

A  New  Meteoric  Mineral.  By  J.  Lawrexce  Smith  (Compt.  rend., 
90,  1460 — 1462). — The  author  has  made  a  further  examination  of  the 
mineral  obtained  from  the  meteoric  sliower  at  Iowa,  1879.  The 
mineral  forms  projections  on  the  surface  of  the  stones.  It  has  an  easy 
cleavage,  and  on  breaking  presents  an  opalescent  fatty  appearance 
and  a  greenish-yellow  colour.  Its  microscopic  structure  diifers  from 
that  of  olivine.     Sp.  gr.  =  3*28. 

The  results  of  the  analyses  are  as  follows  : — 

I.  II.  Oxygen. 

SiOa 49-60  49-59  25-73 

FeO   15-78  17-01  3-77 

MgO 38-01  32-51  1266 

From  these  numbers  the  formula  2SiO2.RO  +  Si02.2RO  may  be 
deduced,  which  represents  2  mols.  of  enstatite  or  bronzite  with  1  of 
olivine.  For  this  mineral,  the  author  proposes  the  name  pcckhamite. 
An  account  is  also  given  of  the  meteoric  shower.  L.  T.  O'S. 

Chemical  Examination  of  the  Grossliider  Mineral  Spring 
at  Salzschlirf.  By  E.  Reichardt  (Arch.  Fharm.  [3],  16,  208—216). 
— This  spring  is  distinguished  for  its  richness  in  carbonic  anhydride, 
which  constantly  escapes ;  it  discharges  itself  at  a  depth  of  about 
1  metre  from  the  surface,  and  therefore  requires  to  be  pumped.  The 
samples  received  were  slightly  turbid,  but  became  much  more  so  after 
the  escape  of  carbonic  anhydride. 

The  analysis  was  made  in  the  usual  way,  the  following  analytical 
details  alone  being  noteworthy. 

The  specific  gravity  was  taken  after  the  escape  of  carbonic  anhydride 
at  the  ordinary  temperature  (13-5"  C.)  had  ceased. 

Boric  and  nitric  acids  were  absent. 

Silicic  acid  was  chiefly  present  in  the  deposit  formed  by  standing  ; 
when  hydrochloric  acid  in  excess  was  added,  this  deposit  entirely  dis- 
solved after  a  time,  and  silicic  acid  was  then  estimated  by  evaporation 
in  the  usual  way. 

Barium  was  detected  in  the  sodium  carbonate  precipitate,  but  no 
strontium  was  found. 

The  direct  results  of  analysis  showed  that  1,000  parts  of  water  con- 
tained— 

CI.  Br.  P2O5.         SiO,.  SO3.        CO2.  Jfa.  K. 

9-653     0-1186     0-0008     0-3176     1-852     2-776     6-619     0-3146 
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Li.  CaO.  MgO.  SrO.         Fe-^Oa.       MnO.        ALO.v 

0-005  1-5869  0-5582  0-0009  0-03-26  0-0044  0-0045. 
Alkaline  carbonates  were  absent,  for  the  aqueous  solution  of  the 
dried  solid  residue  was  not  alkaline;  but  some  of  the  potassium  and 
sodium  were  present  as  organic  salts,  as  was  proved  bj  igniting  the 
residue,  and  also  by  permanganate.  The  following  proportions  of 
solid  substances  were  calculated  to  have  been  present :' — 

In  one  litre.  In  1,000  grams, 

grams.  grams. 

Sodium  chloride    15-6835  15-4122 

Potassium  chloride   0-6102  0-5996 

Lithium  chloride 0-0033  0*0032 

Magnesium  chloride 0-0527  0-0518 

Sodium  bromide    0-1557  O'USO 

Sodium  (organic  salts)    0-5020  0-4938 

Calcium  sulphate 1-6402  1'6118 

Magnesium  sulphate    1-3873  1-.3633 

Strontium  sulphate  . .    0-0016  0-0016 

Calcium  phosphate 0-0017  0-0017 

Calcium  carbonate 1-6730  1*6441 

Magnesium  carbonate 0-2173  0-2135 

Ferrous  carbonate 0*0481  0-0473 

Manganous  carbonate 0*0073  0*0072 

Dissolved  silica 0-3233  0*3176 

Alumina 0-0046  0*0045 


22-3118  21-9257 

Free   carbonic   anhydride    at 

11-5°  C.  and  760  mm 1656*24  c.c.  1627-59  c.c.  =  3-107gra.ms. 

Specific  gravity  =  1-0176. 

Subtracting  from  the  total  carbonic  anhydride  evolved  on  boiling 
that  which  had  been  expelled  from  the  ferrous  and  manganous  car- 
bonates, the  weight  evolved  from  1,000  grams  of  water  would  be 
3-0864  grams. 

The  total  solid  residue  from  1,000  grams  of  water  dried  at  100°  C. 
weighed  21-860  grams,  the  loss  on  the  weight  calculated  above  being 
due  to  partial  decomposition  of  the  ferrous  and  manganous  carbonates 
during  evaporation  and  drying. 

The  analytical  numbers  obtained  from  four  other  Salzschlirf  medi- 
cinal springs  are  tabulated  with  those  yielded  by  the  Grossliider  spring. 
The  latter  is  remarkable  as  a  saline  spring,  containing  iron  and  much 
carbonic  acid ;  it  also  contains  much  magnesium  sulphate,  whose 
unpleasant  taste  is  masked  by  that  of  the  carbonic  acid  ;  the  water 
most  closely  resembles  that  of  the  Kissingen  Racoczy,  but  is  four 
times  stronger.  It  remains  clear  for  a  considerable  time  after  having 
been  bottled'.  F.  C. 

Analysis  of  the  Kanizer  or  Kainzen  Spring.  By  F.  Hulwa 
(/.  pr.  Ghem.  [2],  22,  290— 293).— This  spring  comes  from  the  car- 
bonaceous and  dolomitic  rocks  not  far  from  Partenkirchen,  in  the 
Partnacht  valley  of  the  Bavarian  highlands.    Under  these  rocks  lies  a 
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stratum  containing  iron,  lead  pyrites,  and  different  salts.  The  tem- 
perature of  the  water  is  8"" ;  it  is  nearly  clear,  but  a  sediment  forms 
on  standing.  It  does  not  effervesce,  but  carbonic  anhydride  is  evolved 
on  heating.  It  has  a  distinct  odour  of  sulphuretted  hydrogen,  and 
a  faint  sulphurous  taste.  The  sediment  consists  of  remains  of  phanero- 
gams and  cryptogams,  together  with  organic  detritus.  The  reaction 
is  distinctly  alkaline,  especially  on  boiling.  Sp.  gr.  1*00074.  It 
contains  no  free  carbonic  acid.  Sulphuretted  hydrogen  is  present  only 
in  minute  quantities.     Composition  in  100,000  parts  =  KJO  litres : — 

a.  Changeable  Coiistituents. 

Organic  residue    1*200  parts. 

Oxygen  required  for  oxidation 0"288     ,, 

Calculated  for  organic  bodies     5*683     ,, 

Ammonium  nitrate 0'185     „ 

h.  Mineral  Co7istituents. 

Sum  of  solid  constituents  :  total  residue  =  58*6  parts  containing : — 

Sodium     31*308  parts. 

Potassium     0*4915  ,, 

Lithium    0-0023  „ 

Lime 0*5230  „ 

Magnesia 0*4967  „ 

Strontia    0*0042  „ 

Baryta trace 

Ferric  oxide 0*075  ,, 

Manganese  dioxide 0*0008  ,, 

Lead  oxide 0*005  ,, 

Copper  oxide   0*0082  „ 

Silicic  acid  . .  ." 1*0000  „ 

Sulphuric  acid 2*646  ,, 

Chlorine 0*7472  „ 

Bromine 0002 

Iodine 0*0045  „ 

Sodium  carbonate 51*7538  ., 

Lithium    0*0057  „ 

Manganese  carbonate.  .  .  .  0*1090  ,, 

Manganous         ,,         ....  0*0124  ,, 

Potassium  sulphate 0*9082  „ 

Sodium             „       0*8675  „ 

Calcium             „       1*27U0  ,, 

Magnesium  sulphate  ....  1*4901  ,, 

Strontium           „         0*0070  „ 

Sodium  chloride 1*2315  ,, 

„       bromide 0*0026  „ 

„       iodide 0*0053  „ 

Lead  oxide   00050  „ 

Copper  oxide 0*0082  ,, 

Silicic  acid 1*0000  „ 

Total  carbonic  acid 21  *9000  „                  y. 

As  bicarbonates 0*3700 
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The  following  points  are  characteristic  of  tlje  Kainzen  spring. 

(1.)   The  extreme  softness  of  the  water. 

(2.)   The  relatively  small  quantity  of  mineral  constituents. 

(8.)  The  occurrence  of  minute  quantities  of  sulphuretted  hydro- 
gen. 

(4.)  The  absence  of  free  carbonic  acid. 

(5.)  The  combination  of  sodium  carbonate,  chiefly  as  monocar- 
bonate. 

(t>.)  The  relatively  large  proportion  of  sodium  carbonate  to  the  other 
constituents.  G.  T.  A. 


Organic   Chemistry. 


Etherification  of  Hydrobromic  Acid.  By  A.' Yilliers  (CompL 
rend.,  90,  1488 — 1491). — The  extent  to  which  hydrobromic  acid, 
when  treated  with  absolute  alcohol  and  a  mixture  of  alcohol  and  water, 
undergoes  etherification  varies  greatly  with  the  temperature.  Absolute 
alcohol,  with  different  proportions  of  hydrobromic  acid,  and  heated  at 
different  temperatures,  gives  the  following  results  ;  — 

Percentage  of  acid  etherified. 
iHBr  +  CsHgO.    -J^HBr  +  CsHgO. 
At  ordinary  temperature,  limit  658  days     68"0  52*5 

44°  „  79-6  59-9 

100°  „  887  80-0 

The  percentage  of  acid  converted  into  ether  is  not  so  great  as  that 
of  the  carbon  acids,  moreover,  it  is  not  fixed,  but  increases  with  the 
temperature. 

These  results  show  that  combinations  of  alcohol  with  hydrobromic 
acid  are  formed  analogous  to  hydrates. 

The  presence  of  water  decreases  the  extent  of  etherification,  and  in 
large  quantity  prevents  any  action  from  taking  place  ;  the  quantity  of 
water  required  to  prevent  the  action  increases  with  the  temperature. 
This  is  probably  due  to  the  formation  of  hydrates  of  hydrobromic  acid, 
and  tbe  dissociation  of  these  hydrates  as  the  temperature  is  raised. 

L.  T.  O'S. 

Hydrate  of  Methyl  Iodide.  By  Forcrand  (Gompt.  rend.,  90, 
1491—1493). — When  a  few  drops  of  methyl  iodide  are  placed  in  a 
tube  and  a  strip  of  filter-paper  is  introduced,  crystals  are  deposited  on 
the  edge  of  the  paper  after  a  short  time.  When  all  the  iodide  has 
disappeared  from  the  glass  a  drop  of  water  is  seen  at  the  end  of  each 
crystal,  which  increases  as  the  crystal  diminishes,  and  is  finally  absorbed 
by  the  filter-paper.  During  the  formation  of  these  crystals  the  tem- 
perature falls  from  about  16°  to  15°.  By  passing  a  current  of  moist 
air  through  the  iodide  large  quantities  of  the  crystals  are  formed,  but 
when  dry  air  is  used,  no  crystals  are  formed,  notwithstanding  the  tem- 
perature sinks  to  a  greater  extent.  The  crystals  melt  at  — 4°,  and 
therefore  cannot  be  ice.     The  analyses  show  them  to  have  the  com- 
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position  (CH3l)3H20.     Similar  compounds  of  carbon  bisulphide  have 
been  obtained  by  Berthelot  CAnn.  Chim.  Phys.  [3],  66,  490). 

L.  T.  O'S. 

Compound  of  Ether  with  Phosphorus  Pentachloride.  By 
C.  LiEBERMANN  and  L.  Landshoff  (Ber.,  13,  690 — 691). — A  white 
crystalline  compound  is  slowly  deposited  when  absolute  ether  and 
finely-powdered  phosphorus  pentachloride  are  well  shaken  together. 
The  composition  of  the  crystals  could  not  be  ascertained  with  accuracy 
on  account  of  their  rapid  decomposition  by  moisture ;  the  analyses 
approximately    agree    with     the     formula    2C4H10O     +     3PCI5    or 

This  substance  is  not  a  simple  addition-product,  since  on  adding 
water  to  it  ether  is  not  set  free,  but  phosphoric  and  ethylphosphoric 
acids  are  produced.  On  distillation,  it  splits  up  into  phosphorus  tri- 
chloride and  a  mixture  of  chlorinated  organic  derivatives. 

w.  c.  w. 

Action  of  Methyl  Bromide  and  Methyl  Iodide  on  Mono- 
methylamine.  By  E.  Duvillier  and  A.  Bcisine  (Compt.  rend.^  90, 
1426 — 1427).' — When  equal  molecular  proportions  of  methyl  bromide 
and  monomethylamine,  dissolved  in  methyl  alcohol,  are  heated  at  100°, 
the  products  of  the  reaction  consist  of  unaltered  monomethylamine, 
small  quantities  of  di-  and  tri-methylamine,  and  large  quantities  of 
tetramethylammonium  bromide.  A  similar  result  is  obtained  by 
treating  methylamine  with  methyl  iodide,  the  reaction  being  very 
violent.  These  reactions  are  similar  to  that  of  methyl  nitrate  on 
monomethylamine,  and  they  are  all  comparable  with  the  action  of 
methyl  iodide  on  ammonia.  L.  T.  O'S. 

Amylamines  from  Inactive  Amyl  Alcohol.  By  R.  P.  Plimpton 
(Compt.  rend.,  91,  433 — 435). — A  quantity  of  inactive  amyl  chloride 
was  prepared  by  Le  Bel's  process  (Gompt.  rend.,  77,  1021)  from  the 
mixture  of  active  and  inactive  alcohols  resulting  from  fermentation. 
The  chloride  prepared  in  this  way  (b.  p.  100"5")  was  without  action  on 
polarised  light  when  examined  in  a  tube  1  meter  long.  Heated  at  150° 
in  a  digester  for  one  or  two  hours  with  a  little  more  than  its  own  weight 
of  a  saturated  solution  of  ammonia  in  alcohol,  it  was  converted  into 
a  crystalline  mass.  From  this  the  amylamine  was  separated  in  the 
usual  manner,  and  purified  by  repeated  rectification  over  potash.  It 
boils  at  96"5°  under  a  pressure  of  7iJG  mm.  (Wurtz,  95°  ;  Brazier  and 
Gosleth,  93°;  Custer,  92 — 93°)  :  a  trace  of  moisture  lowers  the  boiling 
point  2—3°.     Sp.  gr.  at  22-5°  =  07517. 

Amylamine  hydrochloride  (inactive)  is  very  soluble  in  hot  alcohol, 
insoluble  in  ether.  The  platinochloride  separates  from  hot  water  in 
plates.  The  aurochloride  is  obtained  by  slow  evaporation  in  clino- 
rhombic  crystals,  resembling  those  of  augite.  It  is  soluble  in  alcohol 
and  ether.  The  residue  from  the  distillation  of  the  amylamine  con- 
tains inactive  diamylamine  and  triamylamine.  These  were  separated 
as  far  as  possible  by  fractional  distillation,  converted  into  hydrochlo- 
rides, and  treated  with  ether,  which  dissolves  triamylamine  hydro- 
chloride only, 
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Diamylamme,  prepared  from  the  hydrochloride  purified  by  crystal- 
Ksation  from  water,  boils  at  185°  (Hofmann,  176°  ;  Custer,  187°,  for 
the  product  obtained  from  nitrosodiamyl amine).  The  hydrocMoride 
forms  splendid  plates,  sparingly  soluble  in  hot  water.  The  platinochlo- 
ride  crystallises  well,  is  soluble  in  alcohol,  but  not  in  water.  The 
aurochloride  forms  needles  soluble  in  alcohol,  insoluble  in  water. 

Triamylamine  boils  at  287°  (uncorr.)  (Hofmann,  256°).  It  is  an 
oleaginous  liquid,  insoluble  in  water.  The  hydrochloride  separates 
from  ether  in  slender  prisms.  It  is  very  soluble  in  ether  and  alcohol, 
less  soluble  in  water;  melts  below  100''.  The  platino chloride  is  in- 
soluble in  water.  The  aurochloride  crystallises  from  alcohol  in  needles, 
insoluble  in  water. 

1  kilo,  of  inactive  amylamine  chloride  gave  15 — 20  grams  of  amyl- 
amine,  150  grams  of  diamylamine,  and  about  130  grams  of  triamyl- 
amine. J.  M.  H.  M. 

Thiovaleraldehyde.  By  G.  A.  Barbaglia  (Ber.,  13,  1574).^ 
Schroeder  (Ber.,  4,  402)  describes  a  solid  thiovaleraldehyde  obtained 
by  acting  on  valeraldehyde  with  sulphuretted  hydrogen.  By  heating 
sulphur  and  valeraldehyde  at  250°  in  sealed  tubes,  a  liquid  valeralde- 
byde,  C5H10S,  has  been  obtained.  It  is  a  clear  liquid  of  exceedingly 
disagreeable  odour,  resembling  that  of  garlic.  It  boils  at  114 — 115°  ; 
is  insoluble  in  water,  and  easily  miscible  with  alcohol  or  ether.  Vale- 
rianic acid  is  formed  during  the  reaction,  which  may  be  expressed  as 
follows : — 

4C5H10O  +  82  =  2C5H,oS  -f  2C5H:o02.  P.  P.  B. 

Action  of  Chlorine  on  Di-isopropylketone.  By  G.  A.  Bar- 
baglia and  P.  Gucci  (Ber.,  13,  1570 — 1571). — Monochloro-di-isopropyl- 
hetone,  C7H13CIO,  is  obtained  by 'acting  on  dry  di-isopropylketone  with 
dry  chlorine ;  it  is  a  liquid  having  an  odour  resembling  that  of  cam- 
phor and  turpentine,  and  boils  at  141 — 142°. 

Dichloro-di'isopropylketone,  C7H12CI3O,  is  obtained  by  passing  chlo- 
rine into  the  ketone  and  water ;  it  is  a  liquid  having  an  odour  of 
turpentine,  and  boils  at  175 — 176°. 

TrichlorO'di-isopropylkekme,  C7H11CI3O,  is  obtained  by  the  action  of 
chlorine  on  the  vapours  of  di-isopropylketone ;  it  is  a  colourless  liquid, 
which  blackens  on.  standing,  and  has  a  penetrating  odour  ;  it  boils  at 
228—229°. 

The  further  action  of  chlorine  on  di-isopropylketone  is  attended 
with  the  production  of  resinous  bodies.  P.  P.  B. 

Constitution  of  Lactones.  By  J.  Bredt  (Ber.,  13,  748—749).— 
The  author  finds  that  isocaproic  acid  is  converted,  by  oxidation  with 
potassium  permanganate,  into  the  lactone,  CfiHioO-^,  identical  with  the 
lactone  obtained  by  heating  terebic  acid,  and  infers  that  the  lactones 
ought  to  be  regarded  as  the  phthalides  of  the  fatty  series. 

w.  c.  w. 

Propylacetal  and  Isobutylacetal.  By  J.  Girard  (Compt.  rend., 
91,  629 — 631).— ^Propylacetal  is  obtained  by  passing  a  current  of  non- 
inflammable  phosphoretted  hydrogen  for  several  hours  into  a  mixture 
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of  aldehyde  and  propylic  alcoliol.  After  the  products  have  been 
washed  with  water  and  dried  by  contact  with  calcium  chloride,  the 
propylacetal  is  isolated  by  fractional  distillation.  It  is  a  colourless 
liquid,  b.  p.  146 — 148°  ;  insoluble  in  water,  but  soluble  in  alcohol  and 
in  ether;  sp.  gr.  at  22*5°  =  0*825.  It  does  not  reduce  amraoniacal 
silver  nitrate,  and  is  not  acted  on  by  potassium,  or  by  a  boiling  solu- 
tion of  potash.  Concentrated  hydrochloric  acid  dissolves  it  without 
coloration  ;  strong  sulphuric  acid  carbonises  it  in  the  cold. 

Isobutylacetal  is  obtained  in  a  similar  manner,  and  its  properties 
are  similar  to  those  of  propylacetal ;  b.  p.  168 — 170°  ;  density  at  22° 
=  0-816.  R.  R. 

Dry  Distillation  of  Calcium  Isobutyrate.  By  G.  A.  Bar- 
BAGLiA  and  P.  Gucci  (Ber.,  13,  1571 — 1572). — Amongst  the  products 
obtained  by  the  distillation  of  calcium  isobutyrate,  beside  di-isopro- 
pylketone,  the  authors  have  found  water,  isobutyric  acid,  isobutyl- 
aldehyde  (Popoff,  Ber.,  6,  1255),  methylpseudobutylketone  (described 
by  Butlerow,  Ber.,  7,  729),  and  a  compound  having  the  empirical 
formula  C7II12O.  This  compound  is  a  liquid  having  an  odour  re- 
sembling that  of  peppermint,  and  boils  at  150 — 152°. 

P.  P.  B. 

Itaconic  Anhydride.  By  R.  AnschiItz  and  W.  Petri  (Ber.,  13, 
1539 — 1540). — It  has  been  shown  in  former  communications  (Ber., 
10,  325  and  1881)  that  dibasic  acids  are  easily  converted  into  their 
anhydrides  by  the  action  of  acetic  chloride,  and  that  whilst  fumaric 
acid  is  not  attacked  by  this  reagent,  maleic  acid  is  converted  into  its 
anhydride  (Ber.,  12,  2281).  Itaconic  acid  heated  in  the  water- bath 
with  acetic  chloride  is  also  converted  into  the  anhydride. 

Itaconic  anhydride,  C6H4O3,  crystalHses  from  glacial  acetic  acid  in 
colourless,  transparent,  compact  columnar  crystals  ;  it  melts  at  68°  and 
distils  at  139 — 140°  under  a  pressure  of  30  mm.  If  distilled  under 
the  ordinary  pressure,  it  is  converted  into  citraconic  anhydride. 
Itaconic  anhydride,  mixed  with  glacial  acetic  acid  or  citraconic  anhy- 
dride, remains  liquid  for  a  considerable  length  of  time  when  cooled 
below  its  melting  point.  When  dissolved  in  warm  water,  it  is  con- 
verted into  itaconic  acid.  It  crystallises  from  chloroform  in  clear 
prismatic  crystals,  belonging  to  the  rhombic  system,  which  become 
dull  on  exposure  to  the  air.  It  resembles  maleic  anhydride  in  ap- 
pearance, and  in  its  behaviour  with  acetic  acid  and  chloroform. 

P.  P.  B. 

Decomposition  of  Citric  Acid  by  Distillation.  By  R.  AnschiItz 
(Ber.,  13,  1541 — 1543). — When  citric  acid  is  distilled,  the  portion 
coming  over  between  200 — 215°  separates  into  two  layers.  If  these 
be  separated,  and  the  heavier  portion  fractionated  under  reduced 
pressure  (30  mm.),  the  following  three  fractious  are  obtained: — 
(1),  120°;  (2),  120—130°;  (3),  130—140°.  The  author  finds  that 
fractions  (2)  and  (3)  consist  chiefly  of  itaconic  anhydride,  whilst  the 
first  fraction  consists  of  citraconic  and  itaconic  anhydrides.  The 
formation  of  these  anhydrides  is  explained  as  follows : — 

d  2 
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COOH.CH2.C(OH).(COOH).CH2.COOH  -  H^O  = 

COOH.CHa  C(COOH) :  CH.COOH. 

Aconitic  acid. 

C00H.CH2.C(C00H)  :  CH.COOH  -  H^O  = 

CH2.CO,  COOH.CH2.C— CO— . 

I  >0      or  II  >0. 

COOH.CHIC— CO^  CH— CO^ 

Hypothetical  aconitic  anhydride.  Hypothetical  aconitic  anhydride. 

The  first  aconitic  anhydride  loses  CO2  and  gives  citraconic  anhy- 

CH2.CO 
dride,  having  the  formula  |  J>0  ;  whilst  the  second  would 

CHoJC— CO^ 
yield  CO2  and  itaconic  anhydride,  to  which  the  constitutional  formula 
CH3.C— CO— . 

II  pO  is  attributed. 

CH— CO^ 
The  author  has  shown    (preceding  abstract)    that  itaconic    anhy- 
dride is  converted  by  heat  into  citraconic  anhydride.    Its  formation  in 
the  above  case  is  accounted  for  by  its  being  carried  over  by  the  current 
of  carbonic  anhydride  produced  in  the  above  decomposition. 

P.  P.  B. 
Mucobromic  Acid.  By  H.  B.  Hill  (Ber.,  13,  734— 739),— By 
the  action  of  dry  bromine  (1  mol.)  on  mucobromic  acid  (2  mols.)  at 
130 — 140°,  a  mixture  of  bromomucobromic  and  dibromosuccinic  acids 
with  dibromomaleic  anhydride  is  produced.  The  acid  which  is  formed 
by  dissolving  the  anhydride  in  water  is  identical  with  Kekule's 
dibromomaleic  acid.  The  dibromo-fumaric  acid  which  Limpricht  and 
Delbriick  (Annalen,  165,  293)  obtained  by  heating  mucobromic  acid 
with  bromine  and  water  is  also  identical  with  dibromomaleic  acid. 
Mucobromic  acid  also  yields  dibromomaleic  acid  on  oxidation  with 
dilute  nitric  acid.  W.  C.  W. 

Influence  of  Isomerism  of  Alcohols  on  the  Formation  of 
Ethereal  Salts.  By  Menschutkin  (Ann.  Chim.  Phys.  [5],  20,  289 
— 361). — The  author  has  endeavoured  to  throw  light  on  the  relations 
of  isomeric  alcohols  by  a  quantitative  study  of  the  formation  of 
ethereal  salts  by  heating  the  various  alcohols  with  the  same  acid.  On 
a  future  occasion  he  proposes  to  extend  the  research  by  heating  the 
same  alcohol  with  various  acids.  The  present  paper  has  reference  to 
the  reaction  of  acetic  acid  with  primary,  secondary,  and  tertiary 
alcohols  and  with  phenols,  a  short  account  of  which  has  already 
appeared  (this  Journal,  1879;  Abstr.,  36,  214,  and  215).  Similar 
experiments  were  carried  out  by  Berthelot  and  Pean  de  St.  Gilles 
in  1862  and  1863,  but  at  that  time  the  isomeric  alcohols  were  little 
known. 

Method  of  JExperiment.  —  A  certain  quantity  of  the  alcohol  was 
weighed  out,  and  the  theoretical  equivalent  of  acetic  acid  added  from 
a  dropping  pipette.    About  0'5  gram  of  the  mixture  was  then  weighed 
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carefully  into  a  tube  of  5  mm.  diameter,  of  sucli  a  length  that  the 
mixture  occupied  half  to  two-thirds  of  the  volume.  The  tube  was 
sealed  and  suspended  in  a  glycerol-bath,  kept  constant  at  154^.  At 
the  end  of  a  certain  number  of  hours  the  tubes  were  withdrawn  from 
the  bath  and  broken  into  stoppered  flasks,  containing  about  50  c.c.  of 
alcohol.  A  few  drops  of  an  alcoholic  solution  of  rosolic  acid  were 
added,  and  the  free  acetic  acid  titrated  with  standard  baryta-water. 
The  observations  were  made  with  a  view  to  obtaining  two  sets  of 
numbers — (1)  the  initial  rate  of  etherijication,  expressed  by  the  per- 
centage of  acid  found  combined  with  the  alcohol  at  the  end  of  the 
first  hour ;  and  (2)  the  limit  of  etherification,  expressed  by  the  per- 
centage of  acid  converted  into  an  acetate  when  etherification  ceased. 
The  error  of  experiment  for  the  former  determination  averaged 
+  1  per  cent,  from  the  mean ;  for  the  latter,  +  ^'^  P^^  cent,  from  the 
mean. 

Acetic  Ethers  of  the  Primary  Alcohols. — The  alcohols,  first  purified  as 
far  as  possible,  were  in  all  cases  dried  over  caustic  baryta.  The  fol- 
lowing mode  of  procedure  was  adopted,  as  it  was  the  only  one  that 
afforded  a  guarantee  of  the  completeness  of  the  desiccation : — The 
whole  quantity  of  purified  alcohol  was  dried  over  baryta,  distilled,  and 
an  etherification  assay  made ;  the  remainder  was  treated  a  second  time 
with  baryta  and  distilled,  and  another  etherification  essay  made.  If 
the  second  really  agreed  with  the  first,  the  experiments  were  assumed 
to  be  correct ;  if  not,  the  drying  and  testing  were  repeated  until  two 
successive  series  of  results  showed  no  appreciable  difference.  The 
results   obtained    in   this   way   have    already   been    given    (loc.    cit.. 

With  regard  to  the  limit  of  etherification,  Berthelot  and  St.  Gilles 
concluded  that  "  the  equivalent  proportions  of  acid  and  alcohol  that 
enter  into  combination  are  almost  independent  of  the  special  nature  of 
the  acid  or  alcohol."  The  results  obtained  by  the  author  are  opposed 
to  this  conclusion,  and  show  on  the  other  hand  that  (1)  methyl  alcohol 
is  distinguished  from  all  other  alcohols  by  its  high  limit ;  (2)  for  the 
other  members  of  the  C„H2m+i.H0  series,  the  limit  increases  with  in- 
crease of  molecular  weight,  but  is  not  influenced  by  isomerism  ; 
(3)  alcohols  of  the  unsaturated  series  have  a  considerably  lower  limit 
than  those  of  the  CmH^w+i.HO  series ;  the  limit  of  allyl  alcohol,  for 
example,  being  7 '5  per  cent,  less  than  that  of  propyl  alcohol. 

Acetic  Ethers  of  the  Secondary  Alcohols. — The  author's  mean  results 
may  be  exhibited  briefly  in  the  following  table,  similar  to  that  for  the 
primary  alcohols : — 

Alcohol.  Initial  rate.  Limit. 

Di methyl carbinol  (isopropyl  alcohol)  .  26* 53  G052 
Ethylmethylcarbinol  (secondary  butyl 

alcohol) 22-56  50-28 

Isopropylmethylcarbinol 18*95  59-31 

Diethylcarbinol lG-93  58-66 

Hexylmethylcarbinol  (capryl  alcohol).  21-19  6203 

Ethyl  vinyl  carbinol     14-85  52-25 

Diallycarbinol    lO'Sl  -       50-12 


38  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Both  the  initial  rate  and  the  limit  of  etherification  are  thns  tnuch 
lower  for  secondary  than  for  primary  alcohols.  Comparing  the  former 
amongst  themselves,  the  highest  initial  rate  is  that  of  dimethjlcar- 
binol ;  whilst  the  two  other  alcohols  of  similar  structure,  ethylmethyl- 
carbinol  and  hexylmethylcarbinol,  have  a  lower  rate  almost  identical 
in  the  two  cases.  The  influence  of  isomerism  in  lowering  the  rate  is 
shown  by  comparing  isopropylmethylcarbinol  (18*95)  with  diethyl- 
carbinol  (16-93).  The  relative  initial  rate  is  lowered  by  increase  of 
molecular  weight  and  by  isomerism,  as  the  following  numbers  show  : — 
Dimethylcarbinol,  43*85 ;  ethylmethylcarbinol,  38-10;  hexylmethyl- 
carbinol, 34'16;  isopropylmethylcarbinol,  31'95  ;  diethylcarbinol,  28"86. 
The  absolute  and  relative  rates  are  also  lower  for  alcohols  containing 
unsaturated  radicles  than  for  those  containing  only  C«H2w+i  radicles, 
but  this  difference  is  not  so  great  as  it  is  with  the  primary  alcohols. 
The  limit  of  etherification  of  secondary  alcohols  does  not  show  an 
increase  with  increase  of  molecular  weight,  but  is  considerably  lower 
for  the  non-saturated  than  for  the  saturated  series. 

Acetic  Ethers  of  Tertiary  Alcohols. — The  reaction  of  tertiary  alcohols 
with  acetic  acid  differs  from  that  of  primary  and  secondary  alcohols, 
being  generally  complicated  by  dissociation  of  the  compound  ether 
into  define  and  acid,  and  the  re-formation  of  the  tertiary  alcohol  by 
combinaiion  of  the  define  with  water  in  presence  of  acid ;  and  perhaps 
combination  of  the  define  with  acid  to  form  the  ethereal  salt.  All 
these  reactions  are  limited.  After  heating  the  mixture  for  a  certain 
time,  equilibrium  is  established,  which,  as  the  formation  of  the  define 
is  a  case  of  dissociation,  depends  on  the  temperature. 

1.  Formation  of  the  Compound  Ether  with  Elimination  of  Water. — 
On  account  of  the  partial  dissociation  of  the  ethereal  salt  into  hydro- 
carbon and  acid,  the  limit  of  etherification  cannot  be  ascertained  with 
accuracy ;  but  it  is  very  much  lower  than  in  the  case  of  piimary  or 
secondary  alcohols,  and  is  attained  in  a  comparatively  short  time. 
The  quantity  of  acid  etherified  at  the  end  of  24  hours,  compared  with 
the  mean  limit  and  the  initial  rate  (absolute)  of  etherification,  have 
already  been  given  (loc.  cit.,  p.  216). 

•  2.  Decom/position  of  the  Ethereal  Salt  by  the  Water  formed  in  the 
Reaction. — In  consequence  of  the  relatively  larger  quantity  of  water 
formed  during  the  etherification  of  tertiary  alcohols,  this  reaction 
proceeds  to  a  much  greater  extent  than  in  the  case  of  primary  and 
secondary  alcohols. 

3.  Dissociation  of  the  Compound  Ether  into  Olefine  and  Acid. — This 
reaction  occurs  in  all  the  cases  studied,  and  reaches  a  limit  dependent 
on  the  temperature  employed.  Equations  representing  the  equilibrium 
of  the  system  formed  by  a  molecular  mixture  of  trimethylcarbind  and 
acetic  acid  at  155°  have  been  given  (loc.  cit.,  p.  216). 

The  author  gives  in  detail  the  analytical  data  from  which  these 
equations  are  deduced.  The  polymerisation  of  the  defines  under  the 
influence  of  sulphuric  acid  is  explained  by  the  author  as  the  dissocia- 
tion of  sulphovinic  ethers  of  the  tertiary  alcohols,  which  it  is  known 
are  produced  from  these  hydrocarbons  by  fixation  of  water. 

Acetic  Ethers  of  Phenols.— The  results  of  experiments  with  phenol, 
paracresd,  thymol,  and  a-naphthol  have  been  given  (loc.  cit.,  p.  217). 
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•They  show  a  striking  resemblance  in  this  respect  to  tertiary  alcohols, 
with  which  the  author  suggests  they  should  be  classed  ;  their  similarity 
in  structure  is  shown  by  the  position  of  the  hydroxyl  group,  this  being 
in  both  cases  attached  to  a  carbon  atom,  whose  remaining  affinities 
are  satisfied  by  carbon  atoms.  The  continuity  between  the  aromatic 
and  other  series  is  again  shown  by  these  experiments.  No  dissociation 
of  the  acetic  ethers  of  this  class  was  observed  at  the  temperature 
(ISS"")  employed.  The  general  conclusions  to  be  deduced  from  the 
whole  of  the  author's  experiments  have  been  pointed  out  in  the 
remarks  on  each  class.  J.  M.  H.  M. 

Influence  of  Isomerism  of  Monobasic  Saturated  Acids  on 
Etherification.  By  N.  Menschutkin  {Bull  Soo.  Chim.  [3],  34,  87— 
388). — The  relative  initial  velocity  (at  the  end  of  one  hour  at  155°  C.) 
and  limit  of  etherification  of  primary,  secondary,  and  tertiary  mono- 
basic fatty  acids  are  compared  : — 

Pnmarij  acids.  Initial  velocity.  Limit. 

Formic  acid 61-69  64-23  (at  1 00°  C.) 

Acetic  acid 44-36  67-38  (at  155   C.) 

Propionic  acid 41-18  68-70  „ 

Normal  butyric  acid 33-25  69-52 

Normal  caproic  acid 33-08  69-81 

Normal  capryUc  acid 30'86  70-87 

Secondary  acids. 

Isobatyric  acid 29-03  69-51 

Methylethyl  acetic  acid  . .      21-50  7371 

Tertiary  acids. 

Trimethyl-acetic  acid ....        8" 25  72-66 

Dimethylethyl-acetic  acid        3-45  74-15 

V.  H.  V. 

Oxidation-products  of  Dimethyluric  Acid.  By  C.  F.  Mabery 
and  H.  B.  Hill  {Ber.,  13,  730 — 740). — Methylalloxan  and  methylcar- 
bamide  are  formed  by  the  oxidation  of  dimethyluric  acid  with  nitric 
acid  or  with  hydrochloric  acid  and  potassium  chlorate.  In  tlie  latter 
case  a  small  quantity  of  a  compound  having  the  composition  CsHtiNjOa 
is  produced.  This  substance  crystallises  iu  prisms  (m.  p.  160°)  which 
are  sparingly  soluble  in  cold  water.     It  appears  to  act  as  an  acid. 

Methylparabanic  acid  (m.  p.  149")  is  formed  from  dimethyluric 
acid  by  long-continued  boiling  with  nitric  acid.  W.   C.   W. 

Conversion  of  Terebenthene  into  Cymene.  By  Bkukrk 
(Compt.  rend. J  90, 1428 — 1429). — When  terebonthene  is  dropped  slowly 
into  boiling  sulphuric  acid  mixed  with  2  mols.  of  water,  a  mixture  of 
cymene  with  unaltered  terebenthene  and  water  distils  over.  This  un- 
altered terebenthene  is  polymerised  by  agitation  with  concentrated 
sulphuric  acid  and  the  cymene  purified  by  a  final  distillation.  The 
water  is  separated  out  from  the  product,  the  sulphurous  acid  neutralised 
with  sodium  carbonate,  and  the  remaining  liquid  dried  and  fraction- 
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ally  distilled.  Unsuccessful  attempts  were  made  to  substitute  otlier 
bodies  for  sulphuric  acid,  which  is  very  violent  in  its  action,  but  on 
heating  1  mol.  of  terebenthene  with  1  mol.  of  ethyl  sulphate  at  120° 
for  10 — 15  hours,  the  mixture  assumes  a  violet  colour,  and  contains 
cymene,  ether,  and  sulphurous  acid.  By  allowing  terebenthene  and 
ethyl  sulphate  to  remain  in  contact  for  some  time  at  100°,  the  mixture 
gradually  becomes  homogeneous.  The  liquid  produced  is  heavier  than 
water,  is  stable  at  the  ordinary  temperature,  of  a  lemon-yellow  colour, 
and  peculiar  odour.  When  cooled  to  —20°  the  mixture  separates  into 
two  layers,  one  of  terebenthene,  the  other  of  ethyl  sulphate.  The  homo- 
geneous solution  appears  to  be  a  very  unstable  combination  of  tereben- 
thene and  ethyl  sulphate,  CioHi6.S04(C2H5)2,  which  readily  splits  up 
into  cymene  and  ether — 

CxoH,6.S04(C2H5)2   =    SO2    +    0(C,-R,),    +    H2O    +    C10H14. 

L.  T.  O'S. 

Remarks  on  Kelbe's  Discovery  of  a  New  Cymene  in  Light 
Resin  Oil  (Resin  Spirit).  By  H.  E.  Aemstrong  and  W.  A.  Tilden 
(jBer.,  13,  1548 — 1549). — The  authors  draw  attention  to  the  fact  that 
they  have  been  engaged  for  some  time  in  the  investigation  of  "  resin 
spirit,"  and  have  already  published  some  account  of  their  results  (this 
Journal,  Trans.,  1879,  275,  and  £er.,  12,  176).  Whilst  acknowledging 
the  right  of  Kelbe  to  continue  the  investigation  of  the  new  hydrocarbon, 
the  authors  wish  to  reserve  the  further  study  of  resin  spirit. 

P.  P.  B. 

Synthesis  of  Hexmethylbenzene  and  of  Mellitic  Acid.    By 

C.  Feiedel  and  J.  M.  Ceafts  (Oompt.  rend.,  91,  257 — 260). — In  a 
previous  paper  (Gompt.  rend.,  84,  1394),  the  authors  announced  the 
formation  of  tetramethylbenzene  by  passing  a  current  of  methyl  chlo- 
ride through  a  warm  mixture  of  benzene  with  aluminium  chloride ;  at 
the  same  time  they  suspected  the  presence  of  pentamethylbenzene  and 
hexmethylbenzene  amongst  the  products.  By  operating  with  toluene 
instead  of  benzene  they  have  succeeded  in  preparing  these  two  com- 
pounds in  considerable  quantity. 

On  purification  by  fractional  distillation  and  pressure  of  the  solid 
product,  three  distinct  compounds  are  obtained,  boiling  constantly  at 
190°,  225°,  and  264°,  and  melting  at  110°,  50^  and  164°  respectively. 
The  first  of  these  bodies  is  tetramethylbenzene,  the  second  penta- 
methylbenzene, and  the  third  hexmethylbenzene.  The  vapour-den- 
sities of  the  two  latter  are  5*27,  5*73  (experiment),  corresponding 
with  5'12  and  5'61  (theory).  Attempts  were  also  made  to  purify 
these  substances  by  fractional  crystallisation  from  alcohol  and  by  the 
action  of  strong  sulphuric  acid,  which  attacks  the  less  methylated 
benzene  hydrocarbon  first.  Neither  of  these  methods  was  successful. 
By  oxidising  hexmethylbenzene  with  dilute  nitric  acid  or  with  nitric 
acid  and  potassium  permanganate,  a  mixture  of  acids  was  obtained, 
amongst  which  there  appeared  to  be  a  small  quantity  of  mellitic  acid. 
When  potassium  permanganate  alone  was  used  for  the  oxidation,  and 
the  action  allowed  to  spread  over  several  months,  a  much  larger  quan- 
tity of  mellitic  acid    (as  potassium  mellitate)   was  obtained,   which 
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was  identified  by  its  reactions  with  salts  of  barium,  calcium,  zinc, 
copper,  silver,  and  magnesium,  and  by  analysis  of  the  silver  salt. 
^^  J.  M.  H.  M. 

Paraditolylnitrosamine.  By  A.  Lehne  (Ber.,  13, 1544-^1545). — 
Gerber  (Dissertation,  Zurich,  1874)  and  J.  Cosack  (Ber.,  13,  1092)  have 
already  obtained  this  body.  The  author  prepares  it  by  heating  dito- 
lylamine  in  alcohol  with  hydrochloric  acid  and  then  adding  a  solution 
of  sodium  nitrite.  It  is  insoluble  in  water,  but  soluble  in  ether,  ben- 
zene, and  light  petroleum,  and  sparingly  so  in  alcohol.  It  crystal- 
lises from  light  petroleum  in  golden-yellow  rhombic  crystals.  Bro- 
mine acts  on  this  nitrosamine,  forming  tetrabromditolylamine, 
(C7H5Br2)2NH,  which  melts  at  162°.  It  has  been  described  by  Gerber 
(loc.  cit.).     It  may  also  be  obtained  directly  from  ditolylamine. 

Hexnitroditolylamine,  CuHft(NOo)6NH,  is  prepared  by  the  careful 
nitration  of  paraditolylnitrosamine,  it  may  also  be  obtained  from  para- 
ditolylamme.  It  crystallises  from  glacial  acetic  acid  in  yellow  crys- 
tals, which  melt  at  258°,  and  is  sparingly  soluble  in  the  ordinary 
solvents.  Its  acetic  acid  solution  on  reduction  with  zinc-dust  gives  a 
deep-red  coloration.  Hexnitroditolylamine  corresponds  with  the 
nitro-derivative  of  diphenylamine,  used  as  a  dye  under  the  name  of 
"aurantia."  P.  P.  B. 

Paraditolylhydrazine.  By  A.  Lehne  (Ber.,  13,  1546—1547).— 
This  compound  is  prepared  by  the  reduction  of  ditolylnitrosamine 
with  zinc  and  acetic  acid  in  a  manner  analogous  to  Fischer's  prepara- 
tion of  diphenylhydrazine  (Hydrazinverbindungen  ;  Miincheii). 

Paraditolylhydrazine,  (C7H7)2N2H3,  crystallises  from  benzene  in 
colourless  leaflets,  melting  at  171 — 172°.  It  is  easily  soluble  in  alco- 
hol and  benzene,  sparingly  in  ether,  and  almost  insoluble  in  light 
petroleum.  When  dry  it  does  not  change  on  exposure  to  the  air,  its 
chloroform  solution,  however,  becomes  blue  under  these  circumstances. 

The  hydrochloride,  (C7H7)2N2H2.HC1,  is  an  unstable  salt ;  it  crystal- 
lises in  slender  colourless  needles.  It  is  easily  soluble  in  water,  and  its 
solution  on  cooling  decomposes  into  basic  salt  and  free  acid,  on  warm- 
ing the  salt  is  again  formed. 

MonohenzoyldUolylhydrazine,  ( 07117)2X21!. CgHsCO,  is  obtained  by 
acting  on  a  solution  of  the  base  in  benzene  with  benzoic  chloride.  It 
crystallises  in  slender  colourless  needles,  melting  at  186*5°.  Its  solution 
in  benzene  becomes  dark  green  on  exposure  to  the  air.  Nitrous  acid 
converts  ditolylhydrazine  into  ditolylnitrosamine.  Ditolylhydrazine 
is  converted  by  bromine  into  tetrabroraoditolylamine,  and  by  nitric 
acid  into  hexnitroditolylamine.  Oxidising  agents,  such  as  ferric 
chloride  or  mercuric  oxide,  convert  it  into  ditolylamine. 

P.  P.  B. 

Azo-derivatives.  By  J.  H.  Stkbbins  (Ber.,  13,  715—718).— 
Azohenzenehydroxyhenzoic  acid,  PhN2.C6H3(OH).COOH,  is  deposited  in 
orange-coloured  needles  from  an  alkaline  mixture  of  diazobenzene 
nitrate  and  salicylic  acid.  The  crystals  are  soluble  in  alcohol  and 
insoluble  in  water.  A  sulphonic  acid  is  obtained  by  the  action  of 
sulphuric  acid. 
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Phloroglucinparazohenzenesulphonic  acid,  C6H4(HS03).N^2-C6H2(OH)3, 
crystallises  in  yellow  plates,  having  a  metallic  lustre.  The  sodium 
salt  is  prepared  by  mixing  sodium  paradiazobenzenesulphonate  with 
an  alkaline  solution  of  pbloroglucin.  The  precipitated  salt  is  purified 
by  splutidn  in  hot  water  and  reprecipitation  by  sodium  chloride. 

Azobenzetiediamidotoluene,  C6H5.W2-C6H2Me(NH2)2,  is  obtained  in 
yellow  needles  soluble  in  alcohol,  by  treating  with  ammonia  the  pro- 
duct of  the  action  of  a-toluylenediamine  on  diazobenzene.  This  base 
forms  a  hydrochloride,  crystallising  in  orange-coloured  needles,  which 
dissolve  freely  in  water.  With  an  excess  of  hydrochloric  acid,  an 
unstable  scarlet  coloured  crystalline  compound  is  produced.  The 
hydrochloride  also  forms  crystalline  double  salts  with  metallic  chlo- 
rides. 

Diamidoazonaphthalene,  CioH7.!N'2.CioH5(NHo)2,  prepared  from  diazo-- 
naphthalene  nitrate  and  diaraidonaphthalene,  unites  with  acids  to  form 
brown  coloured  salts. 

Azobenzenecresolsulphonic  acid,  C6H5.N2.CpH2Me(HS03).OH,  obtained 
by  the  action  of  diazobenzene  nitrate  on  an  alkaline  solution  of  cresol- 
sulphonic  acid,  forms  brown,  needle-shaped  crystals,  having  a  strong 
metallic  lustre.  It  dissolves  in  alcohol,  forming  a  solution  which 
dyes  silk  or  wool  yellow.  W.  C.  W. 

Action  of  Hydrochloric  Acid  on  Organic  Amides  (Preli- 
minary). By  L.  ScHULERUD  (./.  pr.  Chem.  [2],  22,  288—290).-. 
When  amidobenzoic  acid  is  heated  in  a  stream  of  dry  hydrochloric  acid 
gas,  ammonium  chloride  sublimes,  and  a  solid  amorphous  residue 
remains  in  the  retort.  This  body  is  unacted  on  by  the  ordinary 
solvents,  but  is  soluble  in  concentrated  sulphuric  acid,  and  is  preci- 
pitated from  the  solution  unchanged  by  water.  It  does  not  melt  when 
heated,  but  chars  and  decomposes.  Analysis  gave  no  satisfactory 
result. 

When  heated  with  hydrochloric  acid  gas,  salicylamide  splits  up 
into  disalicylamide  and  ammonia.  A  part  of  the  amide  sublimes 
unaltered,  water  and  phenol  are  also  evolved.  Disalicylamide  is  a 
yellowish-white,  asbestos-like  body,  consisting  of  small,  woolly  needles, 
insoluble  in  water,  but  tolerably  soluble  in  hot  alcohol  and  acetic  acid. 
The  alcoholic  solution  gives  a  yellowish-red  to  blood-red  precipitate 
with  ferric  chloride.  The  diamide  (m.  p.  197 — 199°)  dissolves  in 
alkalis  with  a  yellow  colour,  and  forms  compounds  with  metals.  The 
silver  compound,  (C6H4(OiI).CO)2NAg,  is  crystalline,  and  of  a  yellow 
colour. 

Salicylamide  absorbs  hydrochloric  acid  slowly  at  ordinary  tempera- 
tures, with  formation  of  a  compound,  from  which  a  stream  of  dry  air 
gradually  expels  the  gas  in  the  cold.  The  gas  is  also  expelled  by 
warming  the  compound 'either  alone  or  with  water  or  alcohol.  When 
hydrochloric  acid  is  passed  into  a  solution  of  salicylamide  in  dry  ether, 
brilliant  acicular  crystals  are  formed,  consisting  of  2C6H4(OH).CONH2 
H-  HCl.  Hydroxybenzamide  is  obtained  by  leaving  the  ether  of 
hydroxybenzoic  acid  in  contact  with  strong  ammonia.  It  forms  colour- 
less thin  plates  (m.  p.  167°  uncorr.),  which  dissolve  readily  in  hot 
water  and  in  alcohol,  G.  T.  A. 
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(  Alpbatoliiylamide.  By  C.  L.  Reimer  (Ber.,  13,  741). — In  the 
preparation  of  benzyl  cyanide  by  the  action  of  potassium  cyanide  on 
benzyl  chloride,  a-toluylamide  is  obtained  as  a  bye-prodact.  The 
tolnylamide  is  found  in  the  retort,  after  the  benzyl  cyanide  has  been 
distilled  over  in  a  current  of  steam.  W.  C.  W. 

Phenyl-  and  Tolyl-thiocarbimide  Glycollide.    By  M.  Voltzkow 

(Ber.,   13,  1579 — 1580). — The  author  describes  some  homologues  of 

phenylthiocarbimide-glycollide   (this  Journal,    38,  659),  which   have 

been  obtained  in  a  similar  manner. 

S  PIT 
Paratolijltliiocarhimide- glycollide  J   C7H7.1S"  !  C<^_^q_^^CO,  obtained 

from  paratolylthiocarbimide  and  monochloracetic  acid ;  it  crystallises 
from  hot  water  in  small  leaflets  or  needles  (m.  p.  162°),  easily  soluble 
in  the  ordinary  solvents.  It  is  decomposed  by  boiling  with  baryta- 
water  in  a  manner  analogous  to  the  phenyl- derivative,  yielding  para- 
toluidiue,  barium  carbonate,  and  barium  thioglycollate. 

Ortkotolylthiocarbimide- glycollide  is  prepared  in  a  manner  similar  to 
the  para-compound ;  it  crystallises  in  white,  shining  needles  (m.  p.  120°), 
and  IS  easily  soluble  in  the  ordinary  solvents.  By  boiling  with  baryta- 
water,  it  is  resolved  into  orthotoluidine,  carbonic  anhydride  and  thio- 
glycoUic  acid. 

When  phenyl-  or  tolyl-thiocarbimide  is  heated  with  monochloracetic 
acid  alone,  then  compounds  are  formed  having  the  formulae  CsHgNOCl 
and  C9H10NOCI.  The  former  is  obtained  from  phenylthiocarbimide,  the 
latter  from  tolylthiocarbimide.  P.  P.  B. 

Guanylthiocarbamide  and  some  Guanylguanidines.    By  E. 

Bamberger  (Ber.,  13, 1580 — 1584). — The  author  regards  Bathke's  thio- 
dicyandiamine  (Ber.,  11,  ^J67),  guanylthiocarbamide,  and  the  compound 
described  by  the  same  author  (this  Journal,  34,  804),  having  the 
formula  NHPh.CS.NPh.C(NH,)  !  NHPh,  as  a  triphenylated  guanyl- 
thiocarbamide. The  following  derivatives  of  this  guanylthiocarbamide 
have  been  obtained : — 

Guauylphenylthwcarbamide,  CsSNiHio,  prepared  by  acting  upon  guani- 
dine  carbonate  with  phenylthiocarbimide,  crystallises  in  white,  shining, 
strongly  refractive,  monoclinic  crystals  (m.  p.  175 — 176°).  It  dissolves 
in  alcohol,  yielding  an  alkaline  solution.  It  is  a  base,  and  is  easily 
soluble  in  acids.  lis  hydrochloride,  ChSNiHio-HCI,  ctystallises  in  long, 
silky  needles,  and  is  more  easily  soluble  in  alcohol  than  water  ;  ou 
warming,  its  aqueous  solution  evolves  sulphuretted  hydrogen.  This 
solution  gives  a  yellow  precipitate  with  platinum  chloride,  and  a  dirty 
violet  precipitate  with  copper  sulphate,  becoming  black  ou  boiling, 
owing  to  its  conversion  into  sulphide. 

The  picrate,  C8SN4Hio.C6H2(NOv.)30II,  crystallises  in  yellow  needles. 
The  oxalate  crystallises  in  white,  shining  scales,  The  sulphate  crys- 
tallises in  shining  leaflets ;  its  aqueous  solution  decomposes  when 
warmed,  forming  a  yellow  powder,  which  is  soluble  in  alcohol.  By 
heating  with  hydrochloric  acid  at  185°,  the  base  is  resolved  into 
carbonic   anhydride,    sulphuretted    hydrogen,    aniline,    and    perhaps 
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gnanidine,  and   may  therefore  be  represented  by  either  of  the  two 
following  formulae  : — 

QP^NHPh  Qp,/NHPh 

Phemjlguanylguamdine,  NH  !  C(N"HPh).NH.C(N'H2)  :  NH.  The 
nitrate  of  this  base  is  obtained  by  treating  gnanylphenylthiocarbamide 
with  ammoniacal  silver  nitrate ;  it  has  the  composition  C8H6H12O3,  and 
melts  at  208 — 209".  It  is  easily  soluble  in  alcohol  and  water,  and  the 
base  is  precipitated  from  its  aqueous  solutions  in  a  flocculent  state  by 
soda,  but  becomes  crystalline  on  standing. 

When  gnanylphenylthiocarbamide  is  treated  with  an  alcoholic  solution 
of  mercuric  chloride,  the  hydrochloride  08^5114.1101  is  obtained  ;  and 
the  sulphate  is  obtained  by  treatment  with  silver  sulphate.  When 
treated  with  moist  silver  oxide,  the  hydrochloride  yields  the  free  base 
OgHsHii,  which  crystallises  in  white  leaflets ;  it  is  easily  soluble  in  alco- 
hol and  in  water,  and  is  precipitated  from  its  aqueous  solutions  by  soda. 

Diphemjlguanylguanidine,  MPh  !  0(]S"HPh).NH.0(NH2)  !  NH.  The 
nitrate  of  this  base  is  obtained  by  treating  gnanylphenylthiocarbamide 
with  silver  nitrate  in  presence  of  aniline.  It  crystallises  from  water  in 
shining  white  needles  united  in  groups  (m.  p.  231°).  The  free  base 
is  precipitable  on  adding  soda  to  the  aqueous  solution  of  the  nitrate. 
The  base  is  unchanged  by  exposure  to  the  air,  and  is  more  easily  soluble 
in  alcohol  than  water,  forming  an  alkaline  solution.  P.  P.   B. 

Constitution  of  the  Thiourethanes.  By  0.  Liebermann  (Ber.,  13, 
682— 689).— The  acid  naiuve  oi phenylthiourethane,  PhN  !  0(SH).OEt, 
is  shown  by  the  fact  that  this  substance  dissolves  in  dilute  solutions  of 
potash,  soda,  or  baryta,  and  is  reprecipitated  from  these  solutions  on 
the  addition  of  an  acid.  Phenylthiourethane  forms  metallic  compounds, 
which  are  obtained  as  crystalline  precipitates  when  certain  metallic 
salts  are  added  to  its  alcoholic  solution,  e.g.,  Ph]S"0  !  (Spb).OEt  + 
H2O;  PhN  :  0(SAg).OEt,  and  PhN  i  0(SHgCl.H01).OEt.  By  the 
action  of  methyl  and  ethyl  iodides  on  the  silver  salt  at  100°,  methyl  and 
ethyl  derivatives  have  been  prepared.  PhN  '.  0(SMe).OEt  is  an  oily 
liquid  (b.  p.  260 — 265°),  soluble  in  strong  hydrochloric  acid,  but  repre- 
cipitated on  dilution  with  water.  The  hydrochloric  acid  solution  gives 
with  platinum  chloride  an  orange- coloured  crystalline  precipitate, 
which  is  sparingly  soluble  in  cold  alcohol. 

EthyljpJienylthiourethane,  VliN '.  0(SEt).OEt,  when  freshly  prepared, 
is  an  oily  liquid  (b.  p.  275°),  which  slowly  solidifies  to  a  crystalline 
mass  (m.  p.  30°).  The  platinochloride  resembles  that  of  the  preceding 
compound. 

The  ethyl  compound  is  decomposed  by  the  action  of  dilute  sulphuric 
acid  at  200°  into  aniline  and  ethyl  thiocarbonate,  according  to  the  fol- 
lowing equation  : — 

PhN:C(SEt).OEt  +  H2O  =  Ph.I^Ha  +  EtO.OO.SEt. 

When  phenylthiourethane  is  heated  with  dilute  sulphuric  acid,  it 
splits  up  into  aniline,  alcohol,  carbonic  oxide,  and  sulphuretted  hydro- 
gen. 

PhN:C(SH).OEt  +  2H2O  =  Ph.NH^  +  CO2  +  H2S  +  EtHO. 
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On  boiling  a  mixture  of  methylphenyltliiourethane,  aniline,  and 
alcohol  in  a  flask  connected  with  an  upright  condenser,  methylmer- 
captan  and  diphenylcarbamide  are  produced. 

PhN':C(SMe).OEt  +  PhNHa  +  H2O  =  EtHO  -f  MeHS  + 

NHPh.CO.NHPh. 

If  alcoholic  ammonia  is  substituted  for  aniline  in  the  preceding 
experiment,  aniline  and  monophenylguanidine  will  be  produced. 

From  the  preceding  reactions   the   author  concludes  that  thioure- 

thanes  have  the  constitution  R.T^  '.  ^<^q^"    The  formation  of  phenyl- 

thiocarbamidoglycollide  by  the    action    of   monochloracetic    acid  on 
phenylthiourethane,  must  be  represented  as  follows  : — 

PhN:C(SH).OEt  +  CICH2.COOH  =  HCl  +  EtHO  + 

PhN:C<^Q^>CO. 

W.  C.  W. 
Para-  and  Ortho-tolylthiourethanes.  By  0.  Liebermann 
and  S.  Natanson  (Ber.,  13,  1575 — 1579). — In  favour  of  the  views 
already  advanced  by  one  of  the  authors  (JBer.,  13,  682),  as  to  the  con- 
stitution of  phenylthiourethane,  the  formation  of  phenylurethane 
sulphide,  ]SrPh:C(0Et).S2.C(0Et):NPh,  is  cited.  This  compound 
is  obtained  by  decomposing  silver  phenylthiourethane, 
PhN-:C(OEt).SAg, 

with  iodine.     It  crystallises  from  alcohol  in  colourless  rhombic  prisms, 
and  melts  at  102°. 

ParatolyUhiourethane,  C7H7N  !  C(OEt).SH,  is  prepared  in  a  manner 
similar  to  the  phenyl  derivative,  viz.,  by  heating  paratolylthiocarba- 
mide  with  alcohol  at  180°.  It  forms  colourless  transparent  crystals, 
melting  at  87°. 

Orthotolylthiour ethane  is  prepared  from  the  orthotolylthiocarbamide. 
It  is  an  oil. 

Both  the  tolylthiourethanes  are  soluble  in  dilute  alkalis,  and  are  re- 
precipitated  by  acids.  Ammoniacal  silver  nitrate  precipitates  the  silver 
salts  from  alcoholic  solutions  of  the  tolylthiourethanes.  Tlie  methyl  and 
ethyl  derivatives  of  these  tolylthiourethanes  have  been  obtained  by  de- 
composing the  silver  salts  with  methyl  and  ethyl  iodides  respectively. 
These  derivatives  may  also  be  obtained  by  boiling  solutions  of  the 
tolylthiourethanes  in  caustic  alkalis  wdth  methyl  or  ethyl  iodide. 
The  methyl  and  ethyl  salts  are  oils,  which  distil  above  250°  without 
decomposition. 

The  ethyl  derivative  of  paratolylthiourethane  yields  mercaptan 
when  heated  with  ammonia  at  150'" ;  with  dilute  sulphuric  acid  at 
200°,  paratoluidine  sulphate  and  ethyl  thiocarbonate  are  formed. 

P.  P.  B. 

Introduction  of  the  Hydroxy!  Group  by  Direct  Oxidation. 
By  R.  Meyer  and  A.  Baur  {Ber.,  13,  1495 — 1500). — In  continuing 
their  investigations  {Ber.,  11,  1283,  1787,  1790,  2172;  and  12,  1071, 
2238),  the  authors  have  submitted  the  potassium  cymenesulphonate 
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(cymene  from  camphor)  to  the  action  of  potassium  permanganate.  In 
this  way  potassium  hydroxypropylsulphoheiizoate  is  formed,  thus  : — 

CeHaMePr.SOgH  +  O4  =  COOH.CeH3(HS03).C3H6(OH). 

The  potassium  salt,  doHioSOeKj  +  2II2O,  crystallises  from  absolute 
alcohol  in  beautiful  shining  needles,  but  is  deposited  in  rhombic  tables 
on  slow  evaporation  of  the  alcoholic  solution,  and  from  its  aqueous  so- 
lution in  large  rhombic  crystals.  By  evaporation  with  hydrochloric 
acid,  the  potassium  salt  is  converted  into  an  acid  which  combines 
directly  with  bromine,  and  probably  has  the  formula 

COOH.C6H3(S03H).C3H5. 

That  the  hydroxypropylsulphobenzoic  acid  does  not  contain  the 
hydroxyl  in  the  "nucleus"  is  shown  by  its  solution  yielding  no 
coloration  with  ferric  chloride.  The  introduction  of  a  hydroxyl  group 
in  this  cymene  is  contrary  to  the  experience  that  such  action  takes 
place  only  in  presence  of  the  tertiary  group  (CH).  The  author 
thinks  this  is  explained  by  the  inter-molecular  changes  which  have 
often  been  observed  in  cymene  derivatives,  a  change  resulting  in  the 
conversion  of  normal  propyl  into  isopropyl.  This  oxidation  of  the 
methyl  group  is  similar  to  what  takes  place  in  the  animal  organism 
(Gerichten,  Ber.,  11,  369),  and  also  to  the  oxidation  of  chlorocymene 
(Claus  and  Wimmel,  Ber.,  13,  902),  and  dibroraocymene. 

Cymenesulphonic  acid  when  oxidised  by  nitric  acid  yields  para- 
tolylsulphonic  acid,  C6H3Me(S03H).COOH  -f  2H2O,  crystallising  in 
needles,  which  are  not  hygroscopic.  The  results  from  the  study  of 
the  salts  of  this  acid  agree  with  those  of  Fischli  (Ber.,  12,  615),  save 
that  the  authors  find  the  following  formulas  for  the  barium  and  lead 
salts,  viz.,  CsHeSOsBa  +  4H2O  and  C8H6S05Pb  +  SiHjO.  The  melt- 
ing point  of  the  amide  was  found  to  be  218°. 

.  Oxidation  of  cinnamic  acid  by  potassium  permanganate  yields 
chiefly  benzaldehyde  and  benzoic  acid,  whilst  mandelic  acid  yields 
benzoylformic  acid,  CeHs.CO.COOH.  Hunaeus  and  Zincke  (Ber.,  10, 
1489)  obtained  the  same  result  by  oxidising  mandelic  acid  with  nitric 
acid.  P.  P.  B. 

A  Fourth  Mononitrophenol.    By  F.  Fittica  (Ber.,  13,  711 — 

715). — Liquid  mononitrophenol  is  best  prepared  by  slowly  dropping 
strong  sulphuric  acid  into  a  mixture  of  phenol,  10  grams ;  alcohol,  10  ; 
ether,  10  ;  and  8  grams  of  nitric  acid  (sp.  gr.  1-4).  As  soon  as  the 
liquid  begins  to  boil,  it  is  poured  into  water.  A  current  of  air  is 
blown  through  the  layer  of  liquid  floating  on  the  water,  in  order  to 
expel  the  ether,  and  the  heavy  oil  which  separates  out  is  well  washed 
with  water  and  distilled  in  a  current  of  steam.  Ether  first  passes 
over,  and  then  an  oily  liquid,  the  greater  portion  of  which  solidifies 
after  being  in  contact  with  calcium  chloride  for  some  days.  The 
fraction  which  still  remains  liquid  consists  of  a  mixture  of  orthonitro- 
phenol  and  the  new  nitro-phenol.  The  orthonitrophenol  is  partly  re- 
moved by  distillation  in  steam;  the  portion  which  does  not  solidify 
is  dissolved  in  dilute  soda,  and  the  sparingly  soluble  orthonitrophenol 
salt    separated   from   the   new  nitrophenate  by  crystallisation.     The 
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fonrtli  moTionitrophenol  is  liquid  at  the  ordinary  temperature,  but  it 
solidifies  at  0°  to  a  pale  yellow  crystalline  mass  (m.  p.  34").  It  yields 
an  amidophenol  crystallising  in  needles  (m.  p.  150°),  which  dissolve 
readily  in  water.  W.  C.  W. 

New  Nitrophenols.  By  F.  Fittica  (Ber.,  13,  1535—1538).— 
The  boiling  point  of  the  fourth  nitrophenol,  already  described  by  the 
author  (preceding  abstract),  cannot  be  determined,  as  it  is  changed  at 
this  temperature  into  orthonitrophenol.  By  reducing  the  compound  of 
nitrophenol  and  phenol  (lod.  cit.)  with  tin  and  hydrochloric  acid,  or 
by  reducing  the  fourth  nitrophenol  under  special  conditions  with  tin 
and  hydrochloric  acid,  a  fourth  araidophenol  is  obtained.  It  crystal- 
lises from  alcohol  in  needles  (m.  p.  151°).  The  hydrochloride  of 
this  amidophenol  crystallises  in  greyish-white  needles,  which  sublime 
at  230°  with  partial  decomposition.  The  sulphate  is  a  white  powder, 
consisting  of  small  crystalline  needles,  soluble  in  water. 

A  fifth  nitrophenol  is  obtained  by  treating  the  tarry  residue  obtained 
after  separation  of  orthonitrophenol  from  the  para-compound  with 
soda.  By  this  means  a  solid  sodium  salt  is'  obtained,  which  is  pressed 
and  treated  with  acid,  and  the  oil  obtained  submitted  to  the  action  of 
alkali  and  acid  again.  The  oil  obtained  solidifies  partially,  and  by 
crystallisation  from  ether  tbe  new  nitrophenol  is  obtained  in  yellow 
needles  (m.  p.  105 — 106°).  It  yields  an  amidophenol,  melting  at 
150°. 

In  concluding,  the  author  replies  to  the  criticism  of  Claus  (Ber., 
13,  891)  on  the  author's  former  communication  (loc.  cit.). 

P.  P.  B. 

Action  of  Bromine  on  Benzyl  Cyanide  and  on  Phenylacetic 
Acid  at  High  Temperatures.  By  C.  L.  Reimer  (Ber.,  13,  742— 
748). — Dicyanostilbene,  CN.PhC  !  CPh.CN,  is  formed,  together  with  a 
small  quantity  of  benzoic  acid,  when  bromine  is  allowed  to  drop 
slowly  into  a  flask  containing  benzyl  cyanide  at  a  temperature  of  1 70°. 
The  product,  after  purification  by  washing  with  water,  and  solution 
in  a  mixture  of  alcohol  and  chloroform,  is  moistened  with  ether,  and 
pressed  between  bibulous  paper  to  remove  resinous  impurities.  The 
solution  of  the  residue  in  warm  benzene  deposits  on  cooling  glistening 
crystalline  plates  (m.  p.  158"),  which  are  soluble  in  chloroform,  ben- 
zene, carbon  bisulphide,  glacial  acetic  acid,  and  in  hot  alcohol. 
Dicyanostilbene  is  decomposed  by  alcoholic  potash,  with  evolution  of 
ammonia.  If  hydrochloric  acid  is  added  to  the  solution  after  the 
alcohol  has  been  expelled  by  boiling,  diplieriylfuinaric  anhydrtdej 
PhClCPh 

y  \  ,  is  precipitated.  This  substance  is  deposited  from  alcohol 
OC.O.CO       ^       ^  ... 

in  pale  yellow  needles,  and  from  carbon  bisulphide  in  prisms.  It 
melts  at  155°,  and  sublimes  without  decomposition.  The  free  acid 
corresponding  to  the  anhydride  cannot  be  isolated,  but  several  of  its 
salts  have  been  prepared.  The  potassium  salt  forms  colourless  needles, 
which  dissolve  freely  in  water ;  the  barium  salt  is  crystalline,  and 
sparingly  soluble.     Neutral  silver  diphenylfumarate,  CieHioAg^Oi,  is 
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amorphous;  the  acid  salt,  CieHnAgOi,  is  crystalline.  Both  are  very 
sparingly  soluble. 

Ethyl  diphenylfumarate  crystallises  in  prisms  (m.  p.  54°),  which 
dissolve  freely  in  chloroform  and  carbon  bisulphide. 

By  the  action  of  ammonia  on  diphenylfumaric  anhydride  at  180^, 
diphenylfumarimide,  C16H10O2.NH2,  is  obtained  in  yellow  needle-shaped 
crystals,  insoluble  in  water,  but  soluble  in  alcohol.  This  substance 
melts  at  213°,  and  sublimes  without  decomposition  at  a  higher  tem- 
perature. On  reduction  with  zinc  and  hydrochloric  acid,  dicyano-stil- 
bene  yields  a  crystalline  compound  (m.  p.  208°),  having  the  composi- 
tion Ci6HuN2. 

Diphenylfumaric  anhydride  and  benzoic  acid  are  also  produced 
when  the  product  of  the  action  of  bromine  on  phenylacetic  acid  at 
230°  is  treated  with  alcoholic  potash.  W.  C.  W. 

Action  of  Ethyl  Chlorocarbonate  on  Phenols.  By  G.  Bender 
(JBer.,  13,  696 — 703). — The  author  has  examined  the  products  of  the 
action  of  ethyl  chlorocarbonate  on  potassium  salts  of  the  different 
phenols. 

Under  these  conditions  quinol  yields  diethylic  phenyldioxycarbonate, 
C6H4(O.COOEt)2.  This  compound  is  deposited  from  an  alcoholic 
solution  in  colourless  needles  (m.  p.  101°),  soluble  in  ether,  but  in- 
soluble in  water. 

Besorcinol. — When  ethyl  chlorocarbonate  acts  on  resorcinol,  carbonic 
oxide  escapes,  and  mono-  and  diethyl-resorcinol  are  formed. 

Catechol  (pyrocatechin)  gives  a  crystalline  compound  (m.  p.  118°), 
having  the  composition  C7H4O3,  which  yields  diorthotolylcarbamide 
when  boiled  ^^ith  orthotoluidine. 

From  pyrogallol  an  ethyl  salt  having  the  composition  CeHs :  (0)3-0. OEt 
is  obtaiued.  This  substance  melts  at  105°,  and  distils  between  250° 
and  280°  with  partial  decomposition.  It  is  deposited  from  an  alcoholic 
solution  in  pearly  scales.  Ortho-,  meta-,  and  para-cresol  yield  three 
liquid  isomeric  ethylic  tolylcarbonates,  C6H4.MeO.COOEt,  which  boil 
respectively  at  236°,  246°,  and  245°. 

Erom  orcinol,  the  compound  C15H12O4  is  obtained  in  yellow  needles, 
which  are  sparingly  soluble  in  alcohol,  and  melt  with  decomposition 
at  195°. 

fi-NaphtJwl  yields  a  white  amorphous  mass,  having  the  composition 
(CioH70)2C(OEt)2.     It  boils  at  298—301°. 

oc-Naphthol  forms  ethyl-naphthol  carbonate,  CioH70.COOEt,  which 
crystallises  in  colourless  rhombic  plates  (m.  p.  31°).  This  body  is  de- 
composed by  boiling ;  alcohol  distils  over,  carbonic  anhydride  escapes, 
and  yellow  needle-shaped  crystals  are  deposited  (m.  p.  240°),  of  the 
composition  (CioH6)2C02.  W.  C.  W. 

Methylenecaffeic  and  Methylenehomocaflfeic  Acids  and  their 
Derivatives.  By  0.  Loeenz  (Ber.,  13,  756—761). — Methylenecaffeic 
acid  or  Methylenedioxyphenylacrylic  acid, 

CH2 :  O2 :  CeHa.CH :  ch.cooh, 

is  prepared  by  boiling  a  mixture  of  piperonal,  sodium  acetate,  and 
acetic  anhydride  for  six  hours  in  a  flask  fitted  with  an  upright  con- 
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denser.  The  aqueous  solution  of  the  product  is  extracted  with  ether, 
and  the  ethereal  extract  treated  with  soda.  On  the  addition  of  hydro- 
chloric acid  to  the  sodium  salt,  the  methjlenecaffeic  acid  (m.  p.  232°) 
is  precipitated.  It  is  insoluble  in  water,  but  dissolves  freely  in 
alcohol  and  ether.  The  copper,  lead,  and  zinc  salts  of  this  acid  are 
sparingly  soluble  in  water.  On  reduction  with  sodium  amalgam,  the 
acid  takes  up  2  atoms  of  hydrogen,  forming  methylenehydrocaffeic  or 
methylenedioxyphenylpropionic  acid,  CH2  !  O2  '.  C6H3.(CH2)2.COOH, 
which  crystallises  in  colourless  needles  (m.  p.  84°).  The  lead  and 
zinc  salts  which  form  needle-shaped  crystals,  and  the  silver  salt  which 
crystallises  in  glistening  scales,  are  sparingly  soluble  in  water. 

Methylene-a-Tiom.ocaffeic  or  methylenedioxyphenylmethacrylic  acid, 
CH2 :  O2  :  CeHa.CH  :  CMe.COOH,  obtained  by  the  action  of  sodium 
acetate  and  propionic  anhydride  on  piperonal,  is  deposited  from  dilute 
alcohol  in  colourless  prisms  (m.  p.  193°),  soluble  in  alcohol  and  ether. 
The  copper  and  lead  salts  of  this  acid  are  insoluble  in  water,  the  zinc 
salt  is  sparingly  soluble. 

By  the  action  of  water  and  sodium  amalgam,  this  acid  is  converted 
into  methylene-OL-Jiomohydmcaffeic  or  methylenedioxyphenylisohuiyric 
acid,  CHo '.  O2  !  CeHa.CHo-CHMe.COOH,  which  crystallises  in  prisms 
(m.  p.  7*?°)  of  a  yellow  colour.  It  is  soluble  in  alcohol  and  ether. 
Methylenecaffeic  and  methylene- a-homocaifeic  acids  occupy  an  inter- 
mediate position  between  piperonylic  acid,  CgHeOj,  and  liydropiperic 
acid,  C12H12O4.  W.  C.  W. 

Nitrometaxylenesulphonic  Acid.  By  W.  Harmsen  {Ber.,  13, 
lhh^~\h^)'6).—Faranitrometaxylene,  C6H3Me.Me.]N'Oo  [1.3.  4],  is 
obtained  by  nitrating  metaxylene ;  it  is  a  liquid  which  boils  at  243 — 
244°  (corr.),  and  remains  liquid  at  —20*^.  Its  constitution  was  shown 
to  be  the  above  by  converting  it  into  a  xylidine,  which  yields  Jacob- 
sen's  metaxylenol,  CeHs.Me.Me.OH  [1.3.  4],  by  means  of  the  diazo- 
reaction. 

Nitroxylenesulphonic  acid,  C6H2(Me)2(N02)'.S03H,  was  obtained  by 
heating  the  above  nitro-derivative  with  sulphuric  acid  and  converting 
the  product  into  calcium  salt,  which  gave  the  free  acid  when  decom- 
posed by  sulphuric  acid.  It  crystallises  from  water  in  small  hygro- 
scopic needles,  and  from  dilute  nitric  acid  in  long  colourless  needles 
(m.  p.  122°). 

The  calcium  salt,  [C6H2Me2(N02).S03]2Ca  +  6H2O,  crystallises  in 
slender  pale-yellow  prisms,  having  a  vitreous  lustre  ;  it  effloresces  on 
exposure  to  the  air;  at  18'5°  it  dissolves  in  16  parts  of  water. 

The  magnesium  salt,  [C6H2Me2(N02).S03]2Mg  -f-  DH^O,  forms 
octagonal  plates,  which  are  sparingly  soluble  in  water. 

The  sodium  salt,  CeHaMeaCNOa^SOaNa  -}-  H.O,  crystallises  in 
shining  needles. 

The  same  acid  is  obtained  by  nitrating  a-metaxylene  sulphonic  acid, 
the  constitution  of  which  is  C6H3Me.Me.SO3H  [1.3.4];  therefore 
the  constitution  of  the  nitrometaxylenesulphonic  acid  is — 

C6H3.Me.Me.SO3H.NO2.  [1  .  3  .  4  .  G].        P.  P.  B. 

VOL.  XL.  e 
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a-Isophthalosulphonic  Acid.  By  0.  Jacobsen  and  H.  Lonnies 
{Ber.,  13,  1556 — 1558). — When  sodium  a-metaxylenesulphonate 
is  oxidised  bj  potassium  permanganate  and  tlie  manganese  dioxide 
removed  by  treatment  with  hydrochloric  acid  it  yields  an  acid  potas- 
sium a-isophthalosulphonate,  C6H3(COO)2(S03)H2K  +  2H2O.  It  crys- 
tallises in  colourless  brittle  needles,  having  a  vitreous  lustre,  and  is 
sparingly  soluble  in  cold  vrater. 

a-Isophthalosulphonic  acid,  C6H3(COOH)2.S03H  +  H2O,  is  obtained 
by  decomposing  the  insoluble  lead  salt  with  sulphuretted  hydrogen  ;  it 
crystallises  in  colourless  flat  needles.  It  resembles  the  7-isophthalo- 
sulphonic  acid  (Ber.,  13,  704),  and  is  more  easily  crystallised  from  sul- 
phuric acid  than  from  water.  Fused  with  potash,  it  yields  a-hydroxy- 
isophthalic  acid.  It  melts  between  235 — 240°,  and  is  more  easily 
soluble  in  water  than  the  anhydrosulphonamine-isophthalic  acid. 

Barium  isophthalosulphonate,  C6H3(COO)2(S03)HBa  +  SHgO,  is  ob- 
tained as  a  white  crystalline  precipitate  by  adding  barium  chloride  to 
the  solution  of  the  free  acid  or  its  acid  potassium  salt.  Barium 
chloride  produces  a  precipitate  only  after  some  time  in  a  solution  of 
the  acid  in  ammonia;  under  the  same  conditions  sulphonamineiso- 
phthalic  acid  gives  a  precipitate  also,  the  anhydro-acid  does  not,  how- 
ever, give  a  precipitate  with  barium  chloride. 

Isophthalosulphonic  and  anhydrosnlphonamine-isophthalic  acids  be- 
have differently  with  silver  nitrate.  In  the  case  of  the  former,  neither 
the  free  acid  nor  its  potassium  salt  gives  a  precipitate  with  silver 
nitrate,  whilst  the  latter,  either  as  free  acid  or  potassium  salt,  gives  a 
voluminous  precipitate,  which  becomes  crystalline  on  standing. 

P.  P.  B. 

7- Isophthalosulphonic  Acid  and  7-Hydroxyisophthalic  Acid. 
By  H.  LoNNiES  (Ber.,  13,  703 — 707). — ^^-Isophthalosulphonic  acid, 
<:)6H3(S03H)(COOH)2  [1:3:  5],  is  prepared  by  heating  isophthalic 
acid  with  fuming  sulphuric  acid  at  200°  for  six  hours.  The  liquid  is 
then  diluted  with  twice  its  volume  of  water  which  precipitates  the 
■unaltered  isophthalic  acid :  the  sulphonic  acid  is  deposited  as  a  crys- 
talline mass  on  cooling.  The  sulphonic  acid  is  deposited  from  dilute 
sulphuric  acid  in  colourless  prisms  containing  2  mols.  HgO.  The 
crystals  are  deliquescent  at  the  ordinary  temperature,  but  begin  to 
effloresce  at  60°.  The  anhydrous  acid  melts  at  257°  with  decomposi- 
tion. 

The  barium  salt,  [C6H3(S03)(COO)2]2Ba3  +  8H3O,  crystallising  in 
silky  needles,  and  the  calcium  salt  crystallising  in  transparent  prisms, 
are  freely  soluble  in  water.  A  solution  of  the  sodium  salt  yields 
precipitates  with  mercuric  nitrate,  ferric  chloride,  copper  acetate,  and 
lead  acetate. 

The  preparation  and  properties  of  7-hydroxyisophthalic  acid  have 
been  described  by  Heine  (Ber.,  13,  491).  The  anhydrous  acid  melts  at 
288'',  and  requires  3,280  times  its  weight  of  water  at  5°  for  complete 
solution.  A  solution  of  the  potassium  salt  is  precipitated  by  ferric 
chloride,  barium  chloride,  copper  sulphate,  silver  nitrate,  and  lead 
acetate.  Zinc  sulphate  does  not  yield  an  immediate  precipitate,  but 
after  some  time  small  prisniatic  crystals  are  deposited  which  are 
sparingly  soluble  in  water.  W.  C.  W. 
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Anhydrosiilphonamine-isophthalic  Acid.  By  0.  Jacobsex 
(Ber.,  13,  1554 — 1555). — A  further  examination  of  the  body  formed 
by  the  oxidation  of  sulphonamine-metatolnic  acid,  has  confirmed  the 
views  of  Flemsen  (this  Journal,  38,  258),  viz.,  that  anhydrosulphon- 
amine-isophthalic  acid  is  obtained.  P.  P.  B. 

Amarine  and  Lophine.  By  E.  Fischer  and  H.  Troschke  (Ber., 
13,  706— 711).— Amarine  dichromate,  (C2iHi8N2)2H2Cr207,  is  thrown 
down  as  a  yellow  precipitate  when  chromic  acid  is  added  to  a  solution 
of  amarine  in  dilute  acetic  acid.  The  solution  of  this  salt  in  glacial 
acetic  acid  is  converted  into  lophine  by  boiling.  A  solution  of  lophine 
in  glacial  acetic  acid  is  oxidised  by  chromic  acid  at  100°  with  the 
formation  of  benzamide  and  dibenzamide. 

Lophine  dissolves  in  strong  sulphuric  acid  at  170°,  forming  a  disul- 
phonic  acid,  which  is  sparingly  soluble  in  water  and  alcohol.  It  is 
not  attacked  by  strong  hydrochloric  acid,  but  is  reduced  to  lophine  by 
sodium-amalgam. 

The  mono-sodium  salt,  C2iHuN'2(S03)2^aH  +  2H2O,  crystallises  in 
white  needles,  sparingly  soluble  in  alcohol  and  in  water. 

An  unstable  crystalline  compound,  C2iHi6N2Br6.HBr,  is  produced  by 
the  action  of  bromine  on  lophine  hydrobromide. 

The  authors  believe  that  amarine  and  lophine  contain  the  group 
CeH,— C  .  N. 

I         yC.CeHg.     The  formula  for  lophine,  C21H16N2,  was  con- 
CeHs— 0  .W 
firmed  by  the  vapour-density  determination.  W.  C.  W. 

Indoline.  By  E.  Giraud  {Gompt.  rend.,  90,  1429—1430).— 
Flavindin  dissolved  in  dilute  soda  is  treated  with  sodium-amalgam 
(3  per  cent.),  when  a  dirty  yellow  powder  is  precipitated  ;  this  is 
washed, '  dissolved  in  alcohol,  and  the  solution  diluted  with  water, 
when  the  indoline  is  precipitated,  and  may  be  purified  by  sublimation. 
It  is  probably  formed  according  to  the  equation,  C32H24N4O5  +  14H  = 
2(Ci6Hi4N2)  -\-  5H2O.  It  gives  the  same  reaction  with  picric  acid  as 
the  indoline  described  by  Schiitzenberger.  When  dissolved  in  chloro- 
form and  treated  with  chlorine,  it  yields  a  chlorinated  derivative, 
C16H12N2CI2.  An  orange-yellow  dinitro-compound,  Ci6H,oN2(NOo)2,  is 
obtained  by  treating* indoline  with  nitric  acid  ;  it  is  soluble  in  alcohol, 
but  insoluble  in  water.  By  treating  indoline  with  fuming  sulphuric 
acid  at  180°,  and  saturating  the  product  with  sodium  carbonate, 
Ci6Hi2]Sr2(S03Na)2  is  obtained.  L.  T.  O'S. 

Derivatives    of   Anthraquinonesulphonic   Acid.     By  D.  A. 

McHouL  {Ber.,  13,  692 — 694).  —  Anthraquinonesulphonic  chloride^ 
CUH7O2.SO2CI,  is  prepared  by  heating  equivalent  quantities  of  an- 
thraquinonesulphonic acid  and  phosphorus  pentachloride  at  180°  for 
four  hours.  The  residue  which  remains  after  the  phosphorus  oxychlo- 
ride  is  distilled  off  is  extracted  with  hot  water  and  recrystallised  from 
boiling  benzene.  The  chloride  crystallises  in  pale-yellow  plates 
(m.  p.  193°)  which  dissolve  in  benzene,  toluene,  and  glacial  acetio 
acid.  By  the  action  of  water  at  160°,  it  is  converted  into  anthra- 
quinonesulphonic acid. 

e  2 


•52  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Antliraquinonesulphamide,  CUH7O2.SO2NH2,  formed  by  heating  the 
vSTilphonic  chloride  with  alcoholic  ammonia  at  140°,  is  deposited  from 
a  solution  in  glacial  acetic  acid  in  long  yellow  crystals  (m.  p.  261°) 
.which  are  insoluble  intilcohol,  toluene,  chloroform,  and  carbon  bisul- 
phide. 

Anihraquinonesuljplianilide,  Ci4H702.NHPh,  obtained  by  heating  the 
sulphonic  chloride  with  a  solution  of  aniline  in  toluene  at  180*^,  forms 
long  brown  prisms  (m.  p.  193°)  soluble  in  alcohol  and  glacial  acetic 
acid. 

Anthraquinonedimethylamidophenyisulphone,  Ci4H702-S0.2C6H4-^Me2 
(m.  p.  171°),  is  obtained  by  the  process  described  by  Michler  and 
Salathe  (Ber.,  12,  1789;  this  Journal,  38,  108)  for  preparing 
a-naphthyldimethylamidopheiiylsulphone. 

The  reduction  of  the  sulphonic  chloride  by  sodium-amalgam  yields 
sodium  anthracenesulphonate,  sodiam  anthracenehydridesulphonate, 
and  a  small  quantity  of  anthraquinone.  W.  C.  W. 

Gum  Resin  from  Arizona  and  California.  By  J.  M.  Still- 
MANN  (Ber.,  13,  754 — 756). — The  resinous  substance  found  on  the 
twigs  of  the  Larrea  Mexicana  and  Acacia  greggii  in  Arizona  and 
California,  appears  to  be  identical  with  Indian  shellac.  It  is  composed 
of  resin,  &c.,  soluble  in  alcohol,  63*7;  colouring  matter  soluble  in 
water,  1-4;  soluble  in  soda,  26-3;  insoluble  residue,  6'0 ;  colouring 
matter  soluble  in  soda  and  loss,  4' 6  per  cent.  W.  C.  W, 

A  Substance  Extracted  from  Thalictrum  Macrocarpum.    By 

M.  Hanriot  and  E.  Doassans  {Bull.  Soc.  GUm.  [2],  34,  83—84).— 
In  a  former  communication  the  authors  described  a  yellow  crystalline 
substance  from  the  Thalictrum  macro  car 'pum,  which  was  named  by 
them  "  thalictrin."  They  propose  to  change  the  name  to  macro- 
■  carp  in.  In  order  to  obtain  this  substance,  the  roots  of  the  thalictrum 
are  exhausted  with  alcohol,  the  excess  of  which  is  distilled  off  in  a 
vacuum  ;  it  is  then  purified  from  a  resin  by  ether,  and  finally  precipi- 
tated with  distilled  water.  Macrocarpin  is  a  yellow  sabstance,  crys- 
tallising in  needles,  soluble  in  water  and  alcohol,  but  insoluble  in 
ether ;  its  best  solvent  is  amyl  alcohol.  It  is  neutral,  precipitated  by 
acids,  but  soluble  in  ammonia.  The  analyses  gave  :  C  =  58*25  ;  H  = 
5'67  ;  0  =  86:08.  Owing  to  the  small  quantity  at  the  authors'  disposal, 
they  were  unable  to  study  the  products  of  decomposition  and  assign 
a  formula.  Y,  H.  V. 

Thalictrine.  By  E.  Doassans  (Bull.  ^Soc.  CUm.  [2],  34,  84).— 
By  exhausting  crade  macrocarpin  with  ether,  an  alkaloid,  thalictrine, 
is  obtained ;  a  colourless  crystalline  substance,  insoluble  in  cold  and 
warm  water,  soluble  in  ether  and  in  alcohol.  With  hydrogen  nitrate, 
it  gives  crystals  of  thalictrine  nitrate.  In  its  properties  and  reac- 
tions it  resembles  most  nearly  aconitine.  V.  H.  V. 

Catechin.  By  C.  Liebermann  and  Taucheet  {Ber.,  13,  694 — 696). 
The  catechin  used  in  these  experiments  was  prepared  from  catechu  by 
Loewe's  process  {Zeits.  Anal.  Chem.,  1874,  113),  but  it  was  recrystal- 
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Used  twice  from  liot  water  before  it  was  treated  with  ethyl  acetate. 
It  is  deposited  from  an  aqueous  solution  in  minute  needle-shaped 
crystals,  having  the  composition  C21H20O9  +  5HoO.  Diacetic  catechin, 
C21H18AC2O9,  obtained  by  the  action  of  acetic  anhydride  and  sodium 
acetate  on  catechin,  crystallises  in  yellow  needles  and  prisms  (m.  p. 
130°),  which  are  insoluble  in  water  and  ligroin,  but  dissolve  freely  in 
other  solvents. 

Dichloracetic  catechin,  CziHigClzAcoOg  (m.  p.  169°),  is  prepared  by 
passing  chlorine  through  a  concentrated  solution  of  diacetic  catechin 
in  glacial  acetic  acid :  the  substance  is  precipitated  on  the  addition 
of  water.  It  is  soluble  in  alcohol  and  ethyl  acetate.  Monoh romacetlc 
catechin,  C2iHi7BrAc209,  is  deposited  from  an  alcoholic  solution  in 
white  needles  (m.  p.  120°). 

The  existence  of  these  compounds  shows  that  catechin  has  the  com- 
position C21H20O9.  w.  c.  w. 

Alkannin.  By  G.  Oarneluttt  and  R.  Nasini  {Ber.,  13,  1514— 
1516). — This  body  was  obtained  by  extracting  commercial  colouring 
matter  with  dilute  potash  solution;  this  extract  was  shaken  with  ether 
to  remove  a  reddish-brown  acid,  an  impurity  present  in  the  alkannin 
obtained  by  Pelletier,  Bolley,  and  Weydler.  The  solution  in  potash 
when  saturated  with  carbonic  anhydride  gives  a  precipitate  of  alkan- 
nin, which  was  further  purified  by  solution  in  ether.  It  is  obtained 
as  a  dark  reddish-brown  mass,  with  metallic  lustre,  and  is  sparingly 
soluble  in  the  ordinary  solvents ;  it  is  most  easily  soluble  in  chloro- 
form and  glacial  acetic  acid.  Its  alcoholic  solution  is  not  changed  by 
exposure  to  light  or  by  continued  boiling.  The  analytical  results  show 
its  formula  to  be  C15HUO4,  whilst  Peiletier  obtained  C17H10O4,  and 
Bolley  and  Weydler  C35H20O8  from  their  analyses. 

Acetic  and  benzoic_ chlorides  have  no  action  on  alkannin ;  a  diacetyl 
derivative,  Ci5Hi204Ac2,  is  obtained  by  heating  it  with  acetic  anhy- 
dride and  sodium  acetate  :  it  is  a  brown  powder  which  crystallises 
from  glacial  acetic  acid  in  dirty  yellow  crystalline  grains. 

A  barium  salt  containing  2  atoms  of  barium  to  3  molecules  of 
alkannin  is  obtained  by  precipitating  the  alcoholic  solution  with 
ammoniacal  barium  chloride. 

Nitric  acid  or  bromine  in  alkaline  solution  oxidises  alkannin  to. 
oxalic  and  saccinic  acids.  Bromine  acts  on  solid  alkannin,  but  not 
on  its  solutions. 

Alkannin  appears  to  be  related  to  santalin.  P.  P.  B. 

Derivatives  of  Santonin.  By  S.  Cannizzaro  and  J.  Carne^utti 
(Ber.j  13, 1516—1517). — By  the  fusion  of  santonous  and  isosantonous 
acids  with  barium  hydrate  (Be7\,  12,  1574)  the  authors  obtained  a 
body  having  the  formula  C12H12O.  Since  this  body  when  distilled 
with  zinc-dust  yields  a  hydrocarbon,  C12H12,  whoso  physical  properties, 
and  the  properties  of  its  picric  acid  compound,  and  of  its  tribromo- 
derivative,  show  it  to  be  dimqthylnaphthalene,  the  authors  conclude  that 
the  compound  Ci2HiaO  is  dimethylnaphthol.  The  dimethylnaphthalene 
contains  the  methyl  groups  in  the  same  relative  position  that  the  bro- 
mine atoms  occupy  in  Glaser's  dibromonaphthalene  (m.  p.  80'5 — 81°). 
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Santonous  acid  distilled  over  zinc-dust  yields  some  dimethyl- 
naphthol,  also  dimethylnaplithalene  and  propylene.  A  small  quan- 
tity of  xylene  appears  to  be  formed.  P.  P.  B. 

Cyanethine,  and  New  Bases  derived  from  it.  By  E.  v.  Meter 
(J.pr.  Ohem.  [2],  22,  261 — 288). — Cyanethine  was  discovered  33  years 
ago  by  Kolbe  and  Frankland  {Annalen,  65,  2G9),  and  its  bomologue 
cyanmetbine  has  been  since  described  by  Bayer  (this  Journal,  1871, 
397). 

Cyanethine  is  prepared  by  acting  on  tolerably  large  pieces  of  clean 
sodium  with  ethyl  cyanide  in  a  retort  provided  with  an  upright  con- 
denser, the  upper  end  of  which  is  air-tight,  and  has  a  bent  glass 
tube  fitted  to  it  which  dips  into  mercury.  The  apparatus  is  filled 
with  carbonic  anhydride ;  one- third  of  the  ethyl  cyanide  is  added  at 
first,  and  the  rest  gradually  as  the  reaction  becomes  less  violent.  The 
excess  of  cyanide  is  removed  by  distillation,  and  the  yellow-coloured 
product  powdered  and  washed  with  water.  It  is  then  dried  on  porous 
plates  and  crystallised  from  alcohol  (of  90  per  cent.).  The  chief  pro- 
cesses of  the  reaction  are  shown  by  the  following  equations : — 

Na  4-  C^HsCN"  =  NaCI^  +  C2H5 
Na  +  C0H5CN  =  C^H^NaCN  +  H 
C2H5  +  H  =  C2H6. 

Cyanethine  melts  at  189°.  One  part  dissolves  in  1,365  to  1,880  parts 
of  water  at  17°,  bat  it  is  tolerably  soluble  in  alcohol. 

A  concentrated  solution  of  cyanethine  in  hydrochloric  acid  crystal- 
lises in  large  transparent  striated  prisms,  which,  when  dried  over 
quicklime  and  sulphuric  acid,  contain  about  1  mol.  of  water.  These 
crystals  dried  at  110°,  have  the  composition  C9H15N3.HCI. 

Cyanethine  forms  a  double  salt,  (C9Hi5N3)2.AgN03,  with  silver 
nitrate.  It  is  also  shown  by  the  action  of  ethyl  iodide  to  belong  to 
the  tertiary  bases.  Nitrous  acid  has  no  marked  action  on  it,  but  it  is 
oxidised  by  permanganate  with  formation  of  formic  acid  as  the  chief 
product;  carbonic  anhydride  is  evolved  at  the  same  time,  while  an 
ammonium  salt  is  found  in  the  solution  together  with  a  second  acid, 
probably  propionic. 

When  cyanethine  is  heated  with  tolerably  concentrated  mineral 
acid,  it  yields  a  monacid  base  containing  oxygen,  C9H14ON2.  This 
base  crystallises  from  hot  water  in  fine  tufts  of  brilliant  needles :  from 
alcohol  in  long  striated  prisms ;  when  precipitated  by  ammonia  from 
one  of  its  salts,  it  forms  intricate,  sometimes  dendritic,  acicular  masses ; 
carefully  heated,  it  sublimes  in  small  needles  far  below  its  melting 
point,  which  lies  between  156°  and  157°.  One  part  of  this  base  re- 
quires 133  parts  of  water  for  solution,  but  it.  does  "not  impart  any 
alkaline  reaction  to  the  water.  It  is  most  soluble  in  chloroform  and 
benzene.  The  salts  are  soluble  in  water,  to  which  they  give  an  acid 
reaction,  and  for  the  most  part  crystallise  well. 

The  hydrochloride,  C9H14ON2.HCI,  is  obtained  by  evaporation  of  the 
hydrochloric  acid  solution  and  drying  at  110°  as  a  white  flocculent 
crystalline  powder,  smaU  quantities  of  which  sublime  in  minute  prisms. 
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The  platinocMoride,  (C9Hi40N2.HCl)2.PtCl4,  forms  yellow  rhombic 
plates  which  dissolre  easily  in  water,  but  sparingly  in  alcohol. 

The  nitrate,  CgHuONo.HNOs,  crystallises  in  fine  (probably  mono- 
clinic)  prisms  which  undergo  decomposition  at  100^.  The  acid  oxalate j 
C9HuON'2.C204H2,  is  anhydrous. 

The  body  which  has  acted  as  a  base  in  the  above  salts  can  also 
exchange  an  atom  of  hydrogen  for  one  of  silver.  The  silver  salt, 
C9Hi3AgON2,  is  precipitated  as  a  white,  bulky,  microscopic  crystalline 
powder  which  is  readily  soluble  in  ammonia  and  in  dilute  nitric  acid. 
Similar  compounds  could  not,  however,  be  obtained  with  copper,  lead, 
&c.  *The  ready  solubility  of  the  base,  C9HUON2,  in  alkalis,  seems  to 
indicate  that  it  forms  compounds  with  them,  but  it  is  separated  from 
them  again  by  carbonic  anhydride.  The  reaction  with  ethyl  iodide 
shows  that  it  belongs  to  the  tertiary  bases.  It  unites  with  acetic 
chloride  to  form  the  compound  C9HUON2.CH3COCI.  As  this  base  is  not 
altered  by  heating  with  acetic  anhydride  at  180°,  the  oxygen  would 
seem  to  be  united  with  hydrogen  as  hydroxyl.  Heating  with  excess 
of  hydriodic  acid  at  200°  decomposes  a  small  part  of  the  base  with 
formation  of  ammonia  and  probably  propionic  acid. 

Potassium  permanganate  in  acid  solution  oxidises  it,  the  nitrogen 
being  evolved  in  the  form  of  ammonia ;  in  alkaline  solutions  propionic 
acid  (and  probably  a  little  acetic  acid)  is  also  formed.  When  treated 
with  phosphorus  pentachloride,  a  new  base  is  produced  of  the  formula 
€9111301X2.  This  base  is  a  bright  yellow  oil  with  an  unpleasant  odour, 
and  cannot  be  distilled  at  the  ordinary  pressure  without  decomposi- 
tion. It  is  insoluble  in  water.  On  heating  with  ammonia  and  alcohol, 
cyanethine  is  re-formed,  which  shows  that  cyanethine  contains  a  mole- 
cule of  amidogen.  When  alcoholic  potash  acts  on  the  compound 
CgHisClNo  a  new  base,  C9Hi3(OEt)N2,  is  formed ;  it  is  a  faintly-coloured 
oil  with  a  cabbage-like  smell.  It  can  be  distilled  without  change  at 
229°  to  231°.  Strong  hydrochloric  acid  converts  it  into  the  base 
CgHuONa  or  C9Hi3(OH)N2.  When  the  base  CgHuClNo  is  acted  on  by 
zinc  and  hydrochloric  acid  a  double  zinc  salt,  (C9HuN"2.HCl)2.ZnCl2,  is 
formed,  but  it  is  not  improbable  that  this  salt  contains  also  an 
analogous  base,  C9Hi6N^2. 

On  continued  agitation,  the  base,  C9H14N2,  dissolves  in  water  in  con- 
siderable quantities,  and  imparts  to  it  an  alkaline  reaction;  when  the 
solution  is  heated,  the  base  separates  in  oily  drops.  It  is  a  clear  liquid 
with  high  refractive  power  and  an  unpleasant  narcotic  smell ;  when 
the  vapour  is  inhaled,  it  produces  a  heavy  feeling  in  the  head,  so  that 
great  care  is  necessary  in  working  with  it.  It  boils  at  204 — 205°,  and 
is  easily  volatilised  in  steam.  It  does  not  reduce  Fehling's  solution  ; 
an  aramoniacal  solution  of  a  silver  salt  is  .only  reduced  on  continued 
heating.  Pow.erful  oxidising  agents  such  as  chromic  acid,  &c.,  act 
energetically  on  it.  Crystalline  salts  of  the  base  liave  not  been  ob- 
tained. The  above  properties  of  the  base  strongly  resemble  those  of 
conine,  and  its  physiological  action  is  similar,  but  more  violent  than 
that  of  conine.  It  may  perhaps  be  cyanoconine  for  C8Hu(CN)N  = 
C9H14N2.  If  this  is  the  case,  the  bases  described  in  the  paper  may  be 
expressed  as  follows : — 


56  ABSTRACTS  OF  CHEMICAL  PAPERS. 

C9Hi4lN'2  =  C8Hi4(CN)N,  cyanoconine. 
C9H13CIN2  =  C8Hi3Cl(CN)N,  cWorocyanoconine. 
C9Hi3(OH)N2  =  C8Hi3(OH)(CN)N,  oxycyanoconine. 
CaHiaCOCaHs)^^  =  CsHaaCOCzHsJCCN)^,  oxyethylcyanoconine. 
CgHiaCNHONa  =  C8Hi3(NH2)(CN)N,  amidocyanoconine  = 
cyanethine.  G.  T.  A. 

Bases  of  the  Pyridine  Series.  By  0.  de  Coninck  (Compt.  rend., 
91,  290 — 297). — The  bases  of  this  series  formed  in  the  distillation  of 
cinchonine  with  potash  have  been  separated  and  purified  by  the 
author.  They  are  isomeric  with  the  bases  of  the  same  name  found  in 
coal-tar  naphtha,  and  in  Dippel's  oil.  After  separating  them  as  far 
as  possible  by  fractional  distillation,  the  different  fractions  are  treated 
with  excess  of  hydrochloric  acid,  agitated  two  or  three  times  with 
ether,  the  ether  separated,  and  excess  of  potash  solution  added.  The 
separated  bases  are  taken  up  by  ether ;  the  ethereal  solution  dried  over 
potash  and  distilled. 

Lutidine,  C^1EL^N,  is  a  colourless,  mobile,  strongly  refracting  liquid, 
with  peculiar  odour  and  burning  taste.  It  is  very  hygroscopic,  and 
almost  insoluble  in  water.  Boiling  point,  155° ;  vapour- density,  38 
(found)  ;  371  (calculated)  ;  sp.  gr.  at  0°,  0-9593. 

Lutidine  hydrochloride,  C7H9N.HCI,  forms  white,  deliquescent, 
lamellar  crystals.  The  hydrobromide  is  similar.  The  platinochloride 
crystallises  in  fine  orange-red  needles ;  treated  with  boiling  water,  it 
loses  2  mols.  HCl,  and  crystallises  in  yellow  needles.  The  auro- 
chloride  is  a  shining  yellow  powder. 

Collidi7ie,  CsHiiN,  boils  at  195",  and  is  similar  in  appearance  and 
properties  to  lutidine.  Vapour- density,  4'25  (found)  ;  4' 19  (calcu- 
lated) ;  sp.  gr.,  0*9656  at  0°.  The  platinochloride  is  an  orange-red 
powder,  transformed  by  boiling  water  into  minute  yellow  needles. 

ParvoUne  has  not  yet  been  obtained  quite  pure ;  it  boils  at  about 
220°.     The  platinochloride  forms  a  brownish-yellow  powder. 

Lutidine  from  Dippel's  oil  is  of  sp.  gr.  0*946  and  b.  p.  155*5°. 
Collidine  „  „  „       0*944         „        180. 

Parvoline  „  „  „  boils  at  188. 

J.  M.  H.  M. 
Crystalline  Quinoidine  Borate.    By  J.  Jobst  (Ber.,  750—751). 
■ — The  substance  described  by  Pavesi   (la  Farmacia,  1879,  26)  as  a 
quinoidine  borate  is  merely  a  mixture  of  boric  acid  and  quinoidine, 
from  which  the  base  is  completely  removed  by  recrystallisation. 

w.  c.  w. 

Hyoscine.  By  A.  Ladenburg  (Ber.,  13,  1549—1554). — In  a 
former  communication  (Ber.,  13,  910),  the  author  stated,  that  an  alka- 
loid accompanies  hyoscyamine,  which  is  known  as  "amorphous 
hyoscyamine."  To  this  the  author  gives  the  name  hyoscine ;  it  is  ob- 
tained in  commerce  as  a  syrup,  from  which,  by  conversion  into  the 
aurochloride  and  recrystallisation  of  the  latter,  it  may  be  obtained  in 
a  tolerably  pure  state.  When  the  hyoscine  obtained  from  the  auro- 
chloride is  decomposed  by  baryta,  it  yields  tropic  acid  and  a  base 
isomeric  with  tropine,  which  is  styled  pseudotropine. 
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Fseiidotr opine  forms  a  white  crystalline  mass  ;  it  boils  at  241 — 243° 
(tropine  boils  at  229°).  Its  plati nocJdoride  (CsHisNOHCDo.PtCli,  has 
been  obtained  in  well-defined  crystals,  belonging  to  the  rhombic 
system,  a  complete  description  of  which  is  given.  The  aiirorhlnride, 
CsHgNO.HCl.AuCla,  has  a  solubility  similar  to  that-  of  tropine 
aurochloride ;  fche  appearance  of  the  crystals  is,  however,  different. 
The  picrate  and  double  salt  with  mercuric  chloride  have  been  obtained  in 
well-defined  crystals. 

The  aurochloride  of  hyoscyine  may  be  obtained  pure  by  first  boiling 
hyoscyine  hydrochloride  with  animal  charcoal.  The  aurochloride 
prepared  from  the  hydrochloride  so  purified  crystallises  well,  and  melts 
at  198°. 

The  reactions  of  hyoscyine  are  similar  to  those  of  hyoscyamine. 
Potassio-mercuric  iodide  gives  a  light  yellow  amorphous  precipitate, 
with  acid  solution  of  hyoscyine,  and  mercuric  chloride,  an  amorphous 
precipitate;  in  some  cases  an  oil  is  obtained.  Iodine  solution  gives  a 
black  oily  periodide,  and  potassium  ferrocyanide  a  white  amorphous 
precipitate. 

The  physiological  action  of  hyoscyine  resembles  that  of  atropine. 
Atropine,  hyoscyamine,  and  hyoscyine  are  isomerides,  whilst  homa- 
tropine  is  a  homologue  containing  CHg  less  than  these  alkaloids. 

P.  P.  B. 
Ptomaines  considered  in  Relation  to  Judicial  Chemistry 
and  Toxicology.  By  T.  Husemann  (Arch.  Pharm.  [3],  16,  1(59— 
181). — The  name  "  ptomaines "  has  been  given  by  Selmi  to  bodies 
which  have  been  detected  in  exhumed  corpses,  and  resemble  the  vege- 
table alkaloids  in  their  chemical  reactions  and  physiological  effects. 
The  author  gives  a  summary  of  the  observations  already  published  on 
this  class  of  bodies,  and  considers  the  very  important  bearing  they  have 
on  the  study  of  poisons  and  on  forensic  medicine.  It  becomes  ex- 
tremely important  to  discover,  if  possible,  reactions  which  will  distin- 
guish between  these  poisonous  bodies,  which  are  the  result  of  putre- 
factive processes,  and  those  very  similar  vegetable  principles  which, 
when  administered,  may  produce  death.  Bodies  of  the  "  ptomaine  " 
class  seem  to  have  different  physiological  actions.  Some  appear  to 
act  as  poisons,  others  are  inactive  :  whilst  others  again  counteract  the 
effects  of  poisonous  substances. 

The  study  of  these  bodies  embraces  also  the  poisonous  effects  pro- 
duced by  food  in  certain  conditions  of  putrefaction  or  fermentation. 
Panum  showed  that  albuminous  substances  by  putrefaction  yielded  a 
poisonous  body,  acting  like  a  ferment,  soluble  in  water,  insoluble  in 
alcohol,  and  capable  ot  withstanding  a  temperature  of  100°.  This  has 
been  confirmed  by  Bergmann,  who  describes  a  compound  called 
sepsin,  generated  by  putrefaction. 

It  appears  from  the  researches  of  Panum  and  of  Schweninger,  that 
compounds  having  different  physiological  actions  are  produced  at  dif- 
ferent stages  of  decay. 

Sonnenschein  and  Zuelzer  found  in  an  anatomical  maceration  fluid 
an  alkaloid  which  resembled  atropine  in  its  action,  and  poisonous 
sausages  produced  a  similar  effect;  the  existence  of  a  pj'oduct  of 
decay  which  caused  tetanic  symptoms   was  also  noticed.      Aebi  and 
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Scliwazenbacli  detected  a  compound  allied  to  an  ethereal  salt  in 
extract  from  dead  bodies.  Substances  derived  from  putrefaction  of 
maize  certainly  produce  tetanic  symptoms,  as  was  first  proved  by 
Lombroso  and  Erba ;  and  this  action  has  been  traced  to  the  presence 
of  basic  substances.  It  appears  probable,  however,  that  drowsiness, 
loss  of  sensation,  and  weakening  of  the  action  of  the  heart  may  be 
due  to  the  presence  of  acid  bodies  in  the  extract  of  putrefied  maize, 
since  lactic  acid  and  sodium  lactate  produce  effects  similar  to  those  of 
morphine.  Lombroso  thinks  that  the  tetanic  and  narcotic  action  of 
extract  of  putrefied  maize,  and  its  beneficial  effect  on  several  skin 
affections,  indicate  the  possible  origin  of  pellagra  in  diseased  or  putrid 
maize.  This  would  explain  the  prevalence  of  pellagra  in  the  South 
European  maize-growing  countries,  and  in  other  countries  it  may 
originate  from  the  putrefaction  of  albuminoid  substances  of  other 
cereals.  This  kind  of  putrefaction  cannot  be  caused  by  artificial  heat, 
although  it  occurs  only  in  hot  summer  weather,  and  probably  therefore 
requires  the  presence  of  special  microscopic  organisms.  A  similar  ex- 
planation may  be  applied  to  tetanic  symptoms  caused  by  wounds  and 
prevented  by  the  Lister  treatment.  Frequently  the  tetanising  principle 
in  the  maize  extract  has  its  action  marked  by  a  narcotic  substance ; 
just  as  E-anke  showed  that  the  physiological  action  of  strychnine  in 
bodies  long  buried  may  be  masked  by  ptomaines. 

Lombroso 's  suggestion  that  skin  complaints  may  be  due  to  putre- 
factive products  of  maize  has  its  known  analogues  in  erysipelas  caused 
by  wound  poisoning,  and  in  skin  eruptions  caused  by  eating  bad  fish 
and  other  putrefying  substances.  Such  poisonous  effects  are,  however, 
often  produced  by  parts  of  living  organisms,  as  for  instance  by  the 
beard  of  the  mussel ;  and  they  are  not  produced  on  all  individuals, 
since  dogs  accustomed  to  eat  decomposing  substances  are  not  affected 
by  putrefactive  principles. 

The  relation  of  these  products  of  putrefaction  to  certain  diseases  is 
evident  from  the  fact,  that  Sonnenschein's  alkaloid  is  found  in  the 
bodies  of  patients  dying  from  typhus  fever,  and  many  individuals 
poisoned  by  decomposing  food  show  marked  typhus  symptoms. 

In  many  cases  of  poisoning  by  cheese,  it  was  found  that  the  bad 
effect  was  not  due  to  vegetable  growths  or  to  microscopic  organisms, 
and  the  cheese  was  frequently  fresh. 

It  appears  from  the  study  of  the  literature  concerning  ptomaines, 
that  they  are  usually  produced  in  bodies  which,  after  brief  exposure, 
have  been  excluded  from  air,  as  in  buried  bodies,  sausages,  and  tinned 
foods ;  and  further,  in  these  cases,  the  production  chiefly  occurs  in  the 
internal  portions.  Cases,  however,  are  known  where  similar  principles 
have  been  present  in  comparatively  fresh  substances  which  have  been 
constantly  exposed  to  the  air:  hence  under  the  name  "ptomaines" 
must  be  included  all  alkaloidal  products  of  decay,  whether  formed  in 
the  presence  or  absence  of  air.  F.  C. 

Papain.  By  A.  Wurtz  (Oompt.  rend.,  90,  1379— 1386).— The  sap 
of  the  Garica  papaya  contains  a  soluble  ferment,  which  the  author  and 
Bouchut  have  described  (this  Journal,  1879,  Abst.,  1048).  The  fer- 
ment is  obtained  by  making  incisions  in  the  bark  of  the  tree  and  in  the 
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unripe  fruit,  when  a  milky  sap  exndes,  which,  coagulates  on  exposure 
to  the  air.  By  expressing  the  liquid  from  the  coagulum,  and  adding 
alcohol  to  it,  a  precipitate  of  papain  is  obtained.  Papain  is  also  ob- 
tained from  the  coagulum  by  triturating  it  with  water  several  times, 
concentrating  the  solutions,  and  adding  alcohol.  Prepared  in  this  way 
it  differs  slightly  in  composition  from  that  obtained  from  the  liquid 
portion  of  the  sap.  Papain  of  another  composition  is  also  obtained 
by  mixing  the  sap  obtained  from  the  fruit  with  water  to  form  a 
pulp,  filtering,  concentrating  the  solution,  and  adding  alcohol.  By 
washing  the  residue  and  concentrating  the  filtrate,  a  further  quantity 
of  papain  is  obtained.  It  appears,  therefore,  that  the  soluble 
ferment  of  Carica  papaya  is  not  of  constant  composition.  All  the 
preparations  contain  from  4  to  10  per  cent,  of  ash,  whilst  after 
deducting  the  ash  the  percentage  of  carbon  varies  from  46  to  53,  and 
that  of  nitrogen  from  14  to  18 ;  it  also  contains  about  2'2  per  cent,  of 
sulphur.  Those  preparations  giving  the  greatest  percentage  of  carbon. 
were  obtained  either  by  dialysing  the  precipitate  obtained  with 
alcohol,  or  by  precipitating  adhering  albumin,  &c.,  with  subacetate  of 
lead,  and  separating  the  excess  of  lead  with  sulphuretted  hydrogen, 
and  precipitating  the  papain  with  alcohol.  The  ferment  thus  obtained 
acts  energetically  on  fibrin,  and  its  composition  resembles  that  of  the 
albuminoids.  It  is  very  soluble  in  water,  dissolving  in  less  than  its 
own  weight  like  gum.  The  solution  when  boiled  or  allowed  to  stand 
for  some  time  becomes  turbid,  but  the  papain  does  not  coagulate  like 
albumin.  Hydrochloric  and  nitric  acids  precipitate  papain,  but  the 
precipitates  are  soluble  in  excess.  Orthophosphoric  and  acetic  acids 
do  not  give  precipitates  with  papain,  but  with  metaphosphoric  acid  a 
precipitate  is  formed.  Subacetate  of  lead  produces  a  turbidity  in 
papain  solutions ;  on  adding  potash  and  boiling,  it  becomes  black. 
Millon's  reagent  gives  a  yellowish-white  precipitate,  which  on  boiling 
becomes  brick-red.  Papain  does  not  act  so  energetically  on  fibrine 
as  the  trypsine  of  Kiihue. 

The  author  has  also  obtained  a  saponifiable  fat,  and  a  nitrogenous 
body  from  the  juice  of  the  Carica  papaya.  L.  T.  O'S. 
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Artificial  Generation  of  Spleen-Fungus.  By  H.  Buchner 
{Bied.  CerUr.,  1880,  594 — 598). — The  fungus  which  causes  inflam- 
mation of  the  spleen  in  animals  can  be  slowly  transformed  into  hay 
bacteria  by  continuous  cultivation  in  a  solution  of  extract  of  meat  for 
some  months,  and  the  converse  of  this  change  of  form  may  be  effected 
by  the  growth  of  hay  bacteria  in  blood.  J.  K.  C. 

The  Function  of  Fat  in  Germination.  By  A.  Ladureau  (Bied. 
Centr.,  1880,  628). — When  seeds  are  brought  in  contact  with  water, 
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decomposition  and  acidification  of  the  contained  fatty  matter  is  pro- 
duced, whereby  heat  is  evolved  and  germination  is  hastened. 

J.  K.  C. 

Growth  of  Sprouts  on  Potatoes.  By  K,  Keaus  (Bied.  Cenfr., 
1880,  602 — 606). — The  sprouts  on  potatoes  flourish  in  proportion  to 
their  nearness  to  the  apex  of  the  tuber.  Treatment  with  water  in 
sunlight  increases  the  growth  forty  or  fifty  times,  although  this  is  not 
the  case  in  the  dark.  For  the  growth  of  the  young  tubers,  absence  of 
light  is  necessary.  J.  K.  C. 

Vegetation  of  Oil-producing  Plants.  By  Maquenne  (Bled. 
Centr.,  1880,  630). — The  formation  of  highly-reduced  oils  is  not 
accompanied  by  a  loss  of  oxygen  in  the  whole  plant.  In  all  oil-pro- 
ducing plants  there  exists  an  easily  oxidisable  substance,  similar  in  its 
properties  to  tannin.  J.  K.  C. 

Distribution  of  Sugar  in  Sorghum.  By  F.  Meunier  (Bled. 
Centr.,  1880,  629). — The  amount  of  cane-sugar  gradually  decreases 
from  the  lowest  part  to  the  summit  of  the  cane,  whilst  the  middle  is 
richest  in  glucose,  J.  K.  C. 

Pressure  in  Plant-stems.  By  J.  Bohm  (Bied.  Centr.,  1880, 
629). — This  pressure  the  author  attributes  to  the  evolution  of  gases  in 
the  stem,  and  not  to  osmotic  forces.  J.  K.  C. 

Successful  Growth  of  Flax  in  Saxony.  By  Oehme  and 
others  (Bied.  Centr.,  1880,  598 — 600). — In  the  case  of  one  field,  a 
profit  of  80  per  cent,  was  obtained  on  the  total  outlay  connected  with 
the  culture  and  cleaning  of  the  flax.  J.  K.  C. 

Cultivation  of  Beet.  By  E.  Wollny  (Bied.  Gentr.,  1880,  606^ 
613). — The  author  shows  that  a  certain  amount  of  room,  varying  with 
the  sort  of  plant,  is  necessary  to  obtain  the  maximum  yield.  With  regard 
to  ridging  of  the  plants,  transplanting,  &c.,  the  author's  results  agree 
with  those  of  former  investigators.  J.  K.  C. 

Experiments  with  Various  Kinds  of  Beet.  By  C.  Brier  and 
L.  Jehle  (Bied.  Centr.,  1880,  624 — 626). — Further  experiments  are 
necessary  to  determine  which  of  the  13  kinds  of  beet  under  investiga- 
tion are  best  for  the  soil  where  the  experiments  were  carried  out,  as 
the  results  were  very  irregular.  J.  K.  C. 

Cultivation  of  Beetroot.  By  A.  Pagnoul  (Bied.  Centr.,  1880, 
629). — These  researches  are  merely  of  local  interest.  J.  K.   C. 

Influence  of  Trenching  on  the  Temperature  and  Moisture 
of  SoiL  By  E.  Wollny  (Bied.  Centr.,  1880,  563— 567).— Experi- 
ments with  five  different  kinds  of  soil  showed  that  the  temperature 
was  raised  in  the  day  and  lowered  at  night  by  trenching  the  earth, 
the  mean  temperature  being,  however,  greater  than  on  level  soil.  The 
a-mount  of  moisture  was  less  in  the  trenches  than  on  the  flat.     These 
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observations  are  explained  by  the  fact  that  there  is  a  greater  sur- 
face exposed  in  the  trenches,  and  consequently  radiation  is  greater  at 
night :  also,  that  the  sun's  rays  fall  more  perpendicularly  on  parts  of 
the  trenches  than  on  level  ground.  J.  K.  C. 

Descent  of  Rain-water  down  Tree  Stems.  By  W.  Riegler 
{Bled.  Centr.,  1880,  561 — 563). — The  quantity  of  rain-water  w^hich 
trickles  down  the  trunks  of  trees  to  the  earth  varies  with  the  upward 
or  downward  extension  of  the  branches  and  the  force  of  the  rainfall. 
In  the  case  of  firs,  it  is  much  less  than  in  beech  and  oak. 

J.  K.  C. 

Worthlessness  of  Phosphates  as  Manure  for  Certain  Soils. 
By  P.  P.  Deh^rain  and  Meyer  (Bied.  Centr.,  1880,  567— 570).— In 
the  case  of  a  field  at  Grignon,  phosphate,  when  used  as  manure, 
was  found  to  produce  no  effect,  although  the  soil  was  not  rich  in 
phosphates.  J.  K.   C. 

Cura9ao  Guano.   By  P.  Hulwa  (Bied.  Centr.,  1880,  626—627).— 
This  guano  is  of  very  uniform  quality,  containing  about  88  per  cent,  of 
:  calcium  triphosphate,  and  is  easily  soluble  in  acid.  J.  K.  C. 

Manuring  Experiments  on  Arable  Land.  By  A.  Schumacher 
{Bied.  Gentr.,  1880,  580 — 582). — The  manure  used  was  superphos- 
phate and  Chili  saltpetre.  The  results  were,  however,  not  successful, 
as  the  quantity  employed  was  insufficient.  J.  K.   C. 

Manuring  Experiments  with  Mangold  Wurzel  and  Beet. 
By  H.  POGGE-ROGGOW  (Bied.  Gentr.,  1880,  572— 575).— The  mangolds 
'Were  manured  with  Chili  saltpetre  and  superphosphate,  which  in 
every  case  more  than  ])aid  for  itself,  whereas  the  24  experiments 
with  beet  were  all,  with  one  exception,  unsuccessful  in  a  pecuniary 
point  of  view.  J.  K.  C. 

Analysis  of  Pond  Slime.  By  Holdefleiss  (Bled.  Gentr.,  1880, 
627). — The  percentage  of  nitrogen  varied  from  ()-78  to  0'07 ;  of 
phosphoric  acid,  0'15  to  0"02  ;  of  potash,  from  0'15  to  0"10;  and  of 
lime,  from  0'75  to  0*26  in  the  upper  and  lower  layers  of  slime. 

J.  K.  C. 

Best  Method  of  Manuring  Potatoes..  By  Patow-Lalendorf 
{Bied.  Centr.,  1880,  575 — 577). — The  most  successful  method  seems  to 
be  to  partially  dig  the  manure  into  the  soil.  J.  K.  C. 

Manuring  of  Beetroot.  By  A.  Dudouy  (Bled.  Centr.,  1880, 
670 — 571). — The  author  concludes  from  his  experiments  that  potash 
has  an  injurious  action  on  the  amount  of  sugar  in  the  root;  this 
inference,  however,  can  hardly  be  considered  as  established  by  the  re- 
sults obtained.  J.  K.  C. 
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Apparatus  for  the  Volumetric  Estimation  of  Nitrogen.    By 

H.  ScHWAEZ  (J9er.,  13,  771 — 773). — This  is  a  convenient  modification 
of  Zulkowsky's  apparatus  for  collecting  the  nitrogen  evolved  in 
organic  analyses  of  nitrogenous  compounds  by  Dumas' s  method. 

w.  c.  w. 

Action  of  Organic  Acids  on  Minerals.  By  H.  C.  Bolton  (Ber., 
13,  726 — 734).  —  The  author  points  out  that  a  large  number  of 
minerals  are  decomposed,  either  by  a  hot  concentrated  solution  of 
citric  acid,  or  by  the  combined  action  of  citric  acid  and  sodium  nitrate, 
potassium  iodide  or  ammonium  fluoride,  and  he  suggests  that  this  acid 
would,  on  account  of  its  safe  portability,  prove  a  valuable  reagent 
during  mineralogical  excursions.  Tables  are  given  of  this  reaction 
with  a  large  numlDer  of  minerals.  W.  C.  W. 

Estimation  of  Retrograde  Phosphoric  Acid.  By  A.  Grupb 
and  others  (Bied.  Centr.,  1880,  582 — 584). — The  solvent  action  of 
ammonium  citrate  is  greater  at  35°  C.  than  at  the  ordinary  tempera- 
ture, and  in  using  this  as  a  reagent  for  the  estimation  of  retrograde 
phosphate,  care  must  be  taken  to  first  remove  by  washing  soluble  salts 
of  magnesia,  which  have  the  effect  of  rendering  bicalcium  phosphate 
insoluble  in  ammonium  citrate ;  the  presence  of  calcium  carbonate  also 
has  the  same  effect.  J.  K.   C. 

Retrograde  Phosphoric  Acid.  By  M.  A.  Millot  (Bled.  Centr., 
1880,  577 — 680). — The  author  finds  that  when  mineral  superphos- 
phates contain  a  considerable  quantity  of  ferric  oxide,  a  part  of 
the  phosphoric  acid  combines  with  the  iron,  forming  a  compound 
insoluble  in  ammonium  citrate,  even  when  a  sufficient  quantity  of  sul- 
phuric acid  has  been  used  in  the  decomposition  of  the  phosphate. 
Calcium  monophosphate  also  after  a  time  becomes  converted  into 
diphosphate,  but  not  into  triphosphate.  The  presence  of  alumina  also 
gives  rise  to  the  formation  of  phosphates  soluble  in  ammonium  citrate. 
When  calcium  carbonate  is  mixed  with  superphosphate  in  sufficient 
quantity,  tricalcium  phosphate  is  formed,  insoluble  in  ammonium 
citrate  ;  if,  however,  a  neutral  solution  of  potassium  citrate  is  employed, 
instead  of  ammoniacal  potassium  citrate,  the  retrograding  of  the 
phosphoric  acid  appears  to  be  much  greater  than  it  really  is. 

J.  K.  C. 

Alkanet  Red,  a  Test  for  Magnesium  Salts.  By  F.  v.  Lepel 
(Ber.,  13,  768 — 766). — Alkanet  red,  the  colouring  matter  obtained 
from  the  roots  of  the  false  alkanet,  Anchusa  tinctoria,  dissolved  in  a 
mixture  of  alcohol  (2  parts),  and  ether  (1  part),  and  diluted  with 
water,  exhibits  an  absorption  spectrum  composed  of  three  bands.  The 
violet- coloured  solution  produced  by  the  addition  of  ammonium  car- 
bonate to  this  mixture,  is  changed  to  blue  by  a  minute  quantity  of  a 
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Tnagnesinm  salt,  and  a  characteristic  fourth  absorption  band  is  formed. 
By  this  test,  0*05  mgrm.  in  1  c.c.  of  liquid  can  be  detected. 

w.  c.  w. 

Vegetable  Colouring  Matters  as  Tests  for  Magnesium  Salts. 
By  F.  V.  Lepel  {Ber.,  13,  766 — 768). — Magnesium  salts  alter  the 
absorption  spectra  of  the  colouring  matters  derived  from  (1)  the  roots 
of  Anchusa  tinctoria  and  common  beet  {Beta  vulgaris)  ;  (2)  the  flowers 
of  the  dahlia,  dragon's  mouth  {Antirrhinum  majus),  horse  chestnut, 
hyacinth,  violet,  rhododendron,  the  purple  aster,  and  Primula  farinosa  ; 
(3)  the  juice  of  elderberries.  W.  C.  W. 

Chromium  Sesquioxide.  By  T.  Wilm  {Bull.  Soc.  Chim.  [2],  34, 
86). — By  reducing  potassium  dichromate  or  chrome  alum  with  alcohol 
and  hydrochloric  acid,  and  then  precipitating  the  sesquioxide  by 
animonia,  a  weight  of  the  oxide  is  obtained  greater  than  that  required 
by  theory.  This  is  attributed  to  a  partial  oxidation  and  formation 
of  chromic  acid.  V.  H.  Y. 

The  Officinal  Test  of  Quinine  and  Water  of  Crystallisation 
of  Quinine  Sulphate.  By  0.  Hesse  {Ber.,  13,  1517— 1520).— The 
method  of  testing  quinine  for  cinchonidine  adopted  in  Germany  is 
that  described  in  this  Journal,  34,  434.  The  author  points  out  that 
when  cinchonidine  sulphate  is  not  added  as  an  adulterant,  but  is  mixed 
by  crystallisation,  it  then  takes  a  form  which  allows  some  to  escape 
detection  by  the  above  method.  The  author  has  discovered  an  optical 
method  of  testing  quinine,  by  which  small  amounts  of  cinchonidine 
may  be  detected.  As  cinchonidine  sulphate  crystallises  with  6  mols. 
H2O,  or  13' 7  per  cent.,  and  pure  quinine  sulphate  with  8  mols.  HoO,  or 
16*17  per  cent.,  so  the  presence  of  cinchonidine  may  be  detected  by  its 
influence  on  the  percentage  of  water  of  crystallisation  of  a  specimen. 
The  purer  the  quinine  sulphate,  if  perfectly  dry  and  unweathered,  the 
nearer  is  the  percentage  of  water  of  crystallisation  to  16*17.  Korner 
states  that  he  has  obtained  pure,  unweathered  crystals  of  quinine  sul- 
phate, with  only  14*4  per  cent,  of  water.  The  author's  experience  is 
contradictory  to  this  statement,  and  he  would  regard  such  a  low  per- 
centage of  water  as  presumptive  evidence  of  the  presence  of  cinchoni- 
dine sulphate.  P.  P.  B. 

Testing  Commercial  Sulphate  of  Quinine  for  Foreign 
Alkaloids.  By  G.  Keener  {Arch.  Pharm.  [3],  16,  186— 205).— The 
author  described  in  1862  the  "  ammonia-method "  for  testing  the 
purity  of  commercial  sulphate  of  quinine :  the  method  has  been 
adopted  very  widely.  A  fuller  account  of  his  process  is  here  given, 
together  with  criticisms  on  a  method  proposed  by  Hesse. 

Hesse's  process  resembles  the  author's  in  not  detecting  less  than 
1  per  cent,  of  cinchonidine  sulphate,  but  from  published  results  it 
appears  to  yield  only  an  approximate  estimation,  whereas  the  ammonia- 
method  as  now  described  yields  numbers  of  almost  absolute  accuracy. 
After  stating  his  reasons  for  considering  Hesse's  process  unsatisfactory, 
the  author  describes  the  ammonia-method  with  recent  improvements. 

The  "  ammonia-method "  depends  on  the  facts  that  a  cold  satu- 
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rated  solution  of  quinine  sulphate  contains  an  invariable  quantity  of 
the  alkaloid,  and  that  the  quantity  of  ammonia  required  to  precipitate 
this  as  hydrate  is  constant,  and  that  the  excess  of  ammonia  required 
to  re-dissolve  this  precipitate  is  also  constant.  If  the  quantity  of 
ammonia  necessary  to  form  the  precipitate,  and  then  re-dissolve  it  in 
a  known  volume  of  pure  quinine  sulphate  solution  at  normal  or  known 
temperatures  has  been  determined,  the  excess  of  ammonia  required 
for  the  same  quantity  of  a  saturated  solution  of  commercial  quinine 
sulphate  gives  the  means  of  calculating  the  quantity  of  associated 
alkaloids,  of  which  cinchonidine  alone  is  usually  present.  Since 
quinine  solution  readily  alters  by  becoming  mouldy,  and  ammonia 
solution  also  alters  in  strength  by  keeping,  it  is  best  to  prepare  a 
solution  of  pure  quinine  sulphate  for  each  estimation,  and  titrate  with 
it  the  ammonia  to  be  used. 

Fure  Quinine  Sulphate. — It  is  often  necessary  to  recrystallise  from 
three  to  six  times,  with  addition  of  several  drops  of  sulphuric  acid 
in  excess,  in  order  to  get  rid  of  the  last  traces  of  cinchonidine.  The 
purity  can  be  tested  by  treating  portions  with  different  proportions  of 
cold  water  and  titrating  the  solutions  with,  ammonia :  solutions  of 
comraercial  samples  require  different  amounts  of  ammonia  when  the 
proportion  of  solvent  to  solid  has  been  varied  ;  but  when  pure,  varia- 
tions of  solid  to  solvent  between  1  :  10  and  I  :  700  produce  no  altera- 
tion in  the  quantity  of  ammonia  required,  and  the  excess  of  solid 
remaining  undissolved  in  making  the  solutions  yields  also  solutions  of 
precisely  the  same  ammonia  titre. 

Preparation  of  Solutions  and  Process  of  Titration. — The  pure  quinine 
sulphate  prepared  as  above  is  rubbed  into  a  homogeneous  paste  with 
water  in  a  mortar  and  rinsed  into  a  stoppered  vessel,  in  which  it  is 
frequently  agitated  during  from  twelve  to  eighteen  hours :  the  pro- 
portion of  quinine  to  water  used  being  about  I  :  100.  To  prepare  the 
solution  of  the  sample  to  be  tested,  5  grams  are  similarly  treated  with 
50  c.c.  of  water.  The  vessels  containing  the  quinine  solutions  and 
the  vessel  containing  the  ammonia  solution  (of  0'92  sp.  gr.)  are  placed 
in  cold  water,  and  as  soon  as  their  contents  have  reached  the  same 
temperature,  the  quinine  solutions  are  filtered  through  dry  filter-papers. 
The  temperature  need  not  be  normal,  provided  both  quinine  solutions 
are  prepared  at  the  same  temperature.  The  undissolved  pure  quinine 
is  dried  and  kept  for  future  use. 

10  c.c.  of  each  of  the  quinine  solutions  are  then  measured  off  into 
test-tubes,  and  eacb  is  titrated  with  the  ammonia  solution.  5  c.c.  of 
ammonia  solution  are  run  in,  and  the  test-tube  is  closed  with  the 
finger,  and  its  contents  are  mixed  by  several  times  inverting  without 
shakinp"  it.  The  quinine  is  thus  precipitated  and  almost  entirely  redis- 
solved,  the  liquid  remaining  but  slightly  turbid  ;  by  gradually  dropping 
in  ammonia,  mixing,  and  waiting  several  seconds  after  each  addition, 
the  moment  when  the  liquid  becomes  perfectly  clear  is  easily  noted. 
The  excess  of  ammonia  required  gives  the  quantity  of  cinchonidine 
sulphate  present ;  on  an  average  0*288  c.c,  or  roughly  OS  c.c.  of 
ammonia  solution  of  0*92  sp.  gr.  were  found  to  correspond  to  1  mgrm. 
of  crystallised  cinchonidine  sulphate.  The  error  in  the  process  cannot 
exceed  0*05  per  cent. 
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It  tnust  be  understood  that  this  process  is  only  directly  applicable 
to  samples  which  answer  to  the  qualitative  ammonia  test,  and  which 
contain  not  more  than  1'5  per  cent,  of  cinchonidine  sulphate  ;  if  more 
than  2  per  cent,  is  present,  the  final  reaction  cannot  be  obtained,  since 
either  insoluble  flocks  appear  or  the  solution  gelatinises  when  near 
the  clarifying  point :  if  from  a  preliminary  qualitative  test  the  nature  or 
intensity  of  the  turbidity  renders  it  probable  that  2  per  cent,  or  more 
is  present,  the  solution  to  be  titrated  may  be  prepared  as  directed 
above,  and  then  be  diluted  with  known  quantities  of  the  pure  quinine 
solution,  or  larger  proportions  of  water  to  quinine  may  be  employed 
in  making  the  solution:  in  the  latter  case,  it  is  better  to  warm  during 
the  process  of  solution. 

It  is  noted  that  chemically  pure  quinine  hydrate  crystallises  out 
from  the  titrated  solution  on  standing. 

An  approximate  estimation  of  the  cinchonidine  sulphate  can  be  made 
by  introducing  5  c.c.  of  the  water  extract  (1  :  10,  prepared  at  15°  C.) 
into  a  10  c.c.  cylinder  graduated  to  tenths  of  a  c.c,  and  adding  3  c.c. 
of  ammonia  of  0*92  sp.  gr.  On  mixing  by  inversion,  the  liquid  will 
usually  remain  very  turbid  ;  ammonia  is  then  gradually  added  with 
constant  mixing  until  the  liquid  becomes  perfectly  clear,  and  the 
total  volume  of  ammonia  added  is  read  off.  Assuming  that  5  c.c.  of 
ammonia  indicate  1  per  cent,  of  cinchonidine  sulphate,  and  3  c.c. 
indicate  none,  the  percentage  can  be  ascertained.  This  method  gives 
with  great  accuracy  relative  values  for  quinine  samples  examined 
under  similar  conditions.  This  method  is  sufficiently  accurate  for 
practical  purposes,  the  former  more  exact  method  being  resorted  to 
for  disputed  cases  and  for  scientific  purposes  only. 

Quinidine  is  seldom  present,  except  as  an  adulterant  purposely 
added  ;  it  dissolves  somewhat  more  readily  in  excess  of  ammonia  than 
cinchonidine  does. 

The  percentage  of  water,  present  as  water  of  crystallisation  or  other- 
wise, is  of  considerable  importance,  both  for  commercial  reasons  and 
to  ensure  the  correctness  of  quantities  of  the  alkaloid  used  as  doses. 
The  presence  of  a  small  quantity  of  sulphuric  acid  tends  to  promote 
crumbling  of  the  crystals  with  loss  of  their  water  of  crystallisation, 
whilst  a  small  amount  of  uncombined  water  tends  to  prevent  this 
change.  Uncombined  water  is  estimated  by  the  difference  between 
the  quantities  of  water  found  on  drying  a  portion  of  the  original 
sample  and  another  portion  which  has  been  pressed  between  soft 
blotting-paper.  The  author,  after  a  long  experience  in  estimating 
water  in  quinine,  considers  that  in  the  crystalline  condition  its  formula 
is  2C20H21N2O2.H2SO4  +  7H,0:  when  dried  at  115"  C.  it  loses  14-4-5 
per  cent,  of  water:  in  practice  the  loss  varies  between  14*38  and 
14*8.  A  good  sample  will  usually  not  lose  more  than  138  to  14*4  per 
cent,  by  drying,  but  no  sample  should  lose  more  than  14"(j  per  cent, 
without  exciting  suspicion. 

If  left  for  some  time  in  a  dry  and  moderately  warm  situation,  the 
crystallised  sulphate  loses  nearly  SH-O  (=  10'3'2  per  cent.),  leaving 
2C20H24N2O2.H2SO4  +  2H2O,  which  contains  4-GO  per  cent,  of  water. 
In  this  form,  the  salt  is  less  presentable  in  appearance,  but  is  per- 
manent at  temperatures  below  100°  C. :  the  sulphate  would  be  well 
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suited  for  pharmaceutical  purposes  in  this  condition,  since  it  is  not 
liable  to  loss  or  absorption  of  moisture,  and  contains  a  maximum 
amount  of  5  per  cent,  of  water :  it  would  also  be  impossible  to  moisten 
it  without  altering  its  appearance.  Another  means  of  avoiding  the 
inconvenience  arising  from  the  variation  in  composition  which  is 
noticed  in  the  ordinary  commercial  sulphate,  would  be  to  replace  it 
by  the  hydrochloride,  which  is  a  far  less  variable  salt,  and  is  also  more 
easily  assimilated.  As  long  as  the  crystallised  sulphate  is  used,  it  is 
necessary  to  estimate  the  percentage  of  water  in  every  sample  in 
determining  its  value. 

The  percentage  of  water  is  estimated  either  by  finding  the  quantity 
of  anhydrous  alkaloid,  and  then  calculating  from  the  formula  the 
quantity  of  water  as  recommended  by  Dwars  (Arch.  Pharm.,  11,  149), 
or  better,  by  directly  estimating  the  loss  of  water,  when  from  1  to  2 
grams  are  dried  by  heating  very  gradually  to  115°  C.  F.  0. 

Butter  Analysis.  By  L.  Medicus  and  others  (Bied.  Gmtr.,  1880, 
615 — 617). — The  authors  have  examined  Reichert's  method  of  esti- 
mating adulteratioii  in  butter,  and  confirm  the  results  already  obtained 
by  him.  Donny  recommends  as  an  easy  method  of  detecting  adultera- 
tion to  heat  a  sample  of  butter  in  a  test-tube  at  160° ;  if  the  butter  is 
pure  it  foams  very  much,  and  becomes  of  a  uniform  brown  colour ;  if 
impurities  are  present  there  is  very  little  swelling,  but  the  liquid 
bumps  violently,  and  casein  separates  out  on  the  sides  of  the  tube  in 
brown  masses,  whilst  the  rest  of  the  butter  retains  its  original  colour. 

J.  K.  C. 


Technical   Chemistry. 


The  Changes  Undergone  by  Meat  in  the  Process  of  Pick- 
ling. By  YoiT  {Zeits.  Biologie,  15,  492 — 495). — Rubner  {Zeits.  Blologiej 
1877,  13,  513)  found  that  meat,  when  pickled,  lost  no  albuminoids 
and  only  11  per  cent,  of  its  phosphoric  acid. 

The  author  treated  926  grams  of  meat  with  a  brine  containing 
60  grams  of  common  salt  for  14  days. 

The  meat  originally  contained  702*8  grams  of  water,  and223'2  grams 
of  solid  residue ;  the  residue  yielded  211*1  grams  of  organic  matter  and 
1204  grams  of  ash,  with  4*12  grams  of  phosphoric  acid.  After  14 
days,  the  brine  contained  22*48  grams  of  dry  residue  with  the  compo- 
sition : — - 
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Meat  lost 
Total.  Per  cent.  per  cent. 

Organic  matters 4-47  19'88  2-1 

Albumin 2-18  9-68  11 

Extractives 229  1019  13-5 

Ash 18-01  80-12  — 

NaCl    16-08  71-50  — • 

Phosphoric  acid 0-35  1-5G  8-5 

The  meat  when  taken  out  weighed  892-3  grams,  indicating  a  loss 
of  33-7  grams  ;  the  dry  residue  of  the  meat  weighed  270-5  grams,  i.e., 
the  salt  meat  contained  30-31  per  cent,  solid  and  69-69  per  cent,  of 
water. 

1,000  parts  of  fresh  meat  would  from  these  results  be  afifected  by 
salting  as  follows : — 

It  would  take  up  43  grards  salt. 

It  would  lose  19-7  grams  water  =  10-4  per  cent. 

„  4*8        „     organic  matter  —     2-1         ,, 

'     ,,  2-4        ,,     albumin  =     I'l         ,, 

,,  2-5        ,,     extractives  =  13-5         ,, 

„  0-4        „     phosphoric  acid  =     8-5         „ 

The  author  is  of  opinion  that  meat  is  by  no  means  so  seriously 
deteriorated  as  a  food  by  salting  as  is  generally  supposed. 

W.  N. 

Analyses  of  Gluten  Bread.  By  K.  Birnbaum  {Bled.  Gentr., 
1880,  370 — 311). — The  preparation  of  bread  from  the  gluten  of  wheat 
for  the  use  of  persons  suffering  from  diabetes  is  of  considerable  im- 
portance. Boussingault  examined  some  samples  and  declared  them 
unsuitable,  but  the  author's  investigations  show  that  he  must  have 
examined  inferior  qualities,  and  that  his  condemnation  should  not 
extend  to  all  kinds.  The  German  preparations  show  a  large  propor- 
tion of  protein  substance  and  a  small  one  of  carbohydrates. 

J.  F. 

Hair-dyes.  By  J.  F.  Braga  (Ghem.  Neius,  42,  8). — A  solution  of 
silver  nitrate  (10  grams  per  litre)  when  used  for  some  time  as  a  hair- 
dye  produces  a  dull  reddish-brown  tint.  This  is  particularly  noticeable 
when  the  light  falls  very  obliquely.  This  delect  is  avoided  by  adding  a 
small  quantity  of  copper  solution  to  the  silver  nitrate ;  36  grams  of 
silver  nitrate  and  2-5  grams  of  copper  sulphate  are  dissolved  in  250  c.c. 
of  water,  sufficient  ammonia  to  redissolve  the  precipitate,  and  the  whole 
'made  up  to  1  litre  with  water. 

An  "instantaneous  dye"  is  obtained  by  treating  the  hair  first  with 
a  solution  of  pyrogallic  acid,  made  strongly  acid  with  acetic  acid,  and 
when  it  is  almost  dry,  the  silver  and  copper  solution  of  the  above 
strength  is  added.  All  shades  from  brown  to  black  may  be  obtaincul 
by  varying  the  strength  of  the  pyrogallic  acid  from  1  t(j  50  grams  per 
litre.  L.  T.  O'S. 

Composition  of  Ink.  By  W,  Tiiomi-sun  (Gheni.  Nnvti,  42,  32 — 
33). — 'I'he  author  finds  that   in  the   testing  oC  inks,  tlu;  t'ollowing  re- 
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agents  are  the  best : — Dilute  sulphuric  acid,  strong  hydrochloric  acid, 
dilute  nitric  acid,  sulphurous  acid,  caustic  soda,  oxalic  acid,  bleaching 
powder,  stannous  and  stannic  chlorides. 

Ink,  prepared  by  the  same  maker  at  different  times,  gives  different 
results.  Black  inks,  when  treated  with  dilute  sulphuric  acid,  behave 
very  differently,  some  giving  shades  from  a  bright  crimson  to  a  deep 
red,  whilst  others  give  a  blue-green,  violet,  or  grey. 

The  reactions  given  by  the  same  ink  with  the  same  reagent  vary 
according  to  the  length  of  time  which  has  elapsed  since  the  ink  was 
used.  The  length  of  time  that  an  ink  is  exposed  to  sunlight  also  in- 
fluences the  character  of  the  reaction,  as  does  the  use  of  steel  pens. 

L.  T.  O'S. 

Combustibility  of  Tobacco.  By  E.  Quajat  (Bied.  Cetitr.,  1880, 
345 — 347). — The  author  examined  14  specimens  of  tobacco,  con- 
sisting of  common  and  fine  sorts.  The  percentage  of  ash  to  dry  sub- 
stance varied  from  31 '05  in  a  Bassano  sample  down  to  17*11  in  Vir- 
ginian and  16*78  in  a  sample  of  Turkish.  The  author  rules  that  the 
finer  the  quality  the  smaller  is  the  amount  of  ash.  (Nessler,  however, 
says  that  there  is  no  relation  between  the  two.) 

The  composition  of  the  ash  is  of  the  most  variable  character, 
and  in  the  most  easily  combustible,  potassium  salts  seem  to  pre- 
dominate over  other  mineral  salts.  Some  samples,  which  burned  with 
difficulty,  were  improved  by  steeping  in  a  solution  of  potassium  salts 
and  organic  acids,  but  others  were  not  so  improved.  The  author  re- 
commends the  study  of  this  point  to  tobacco  manufacturers.  He 
agrees  with  Nessler  that  the  amount  of  nicotine  present  has  no  effect 
on  the  combustibility. 

Composition  of  the  Ash  of  5  Samples  of  Tobacco. 


Virginia 
cigars. 


Sella 
cigars. 


Beneventon 
leaves. 


Virginia 


Bot.  Gar., 
Padua. 


Silicic  acid 

Lime    

Magnesia 

Phosphoric  acid  .... 
Sulphuric  anhydride 
Carbonic  „ 

Ferric  oxide    

Chlorine 

Potash 

Soda 


•55 

2^< 

•64 

28- 

•69 

6- 

•97 

3- 

•21 

3^ 

•82 

19  • 

•27 

2- 

•55 

3^ 

•01 

21  • 

•77 

7- 

•99 
•70 
•93 
•61 
•80 
•98 
79 
•78 
•27 
•03 


0^00 


7-56 
19^26 

8^47 


0^95 

37 

•49 

4 

•96 

6 

•91 

3 

•63 

25 

•26 

1 

•27 

1 

•06 

11 

•75 

5 

•33 

J.  F. 


69 


General   and   Physical   Chemistry. 


Relative  Intensity  of  the  Spectral  Lines  of  Hydrogen  and 
Nitrogen;   its  Bearing  on  the  Constitution   of  Nebulge.      By 

C.  FiEVEZ  (Ann.  GJum.  Phys.  [5],  20,  179— 185).— Observations  by 
Huggins  have  shown  that  in  the  spectra  of  certain  nebulae  there 
exists  only '  one  nitrogen  line  and  one  hydrogen  line,  and  further 
researches  by  the  same  physicist  have  proved  that  the  complex 
spectrum  of  nitrogen  can  be  readily  simplified  by  merely  diminishing 
its  intensity,  so  that  it  is  possible  to  extinguish  a  portion  of  the 
luminous  rays,  and  to  leave  visible  only  those  which  are  observable  in 
the  nebular  spectrum. 

Adopting  a  method  similar  to  that  originally  devised  by  Huggins, 
the  author  has  also  succeeded  in  showing  that  if  the  hydrogen 
spectrum  be  reduced  in  intensity,  the  line  F,  which  corresponds  with 
that  of  the  nebulse,  will  alone  remain  visible  after  the  C  and  other 
more  refrangible  lines  have  become  too  weak  to  affect  the  eye.  The 
method  employed  consisted  in  projecting  by  means  of  a  lens  a  real 
image  of  the  luminous  body  on  the  slit  of  the  spectroscope,  and  after- 
wards altering  the  intensity  of  this  image,  either  by  diminishing  the 
aperture  of  the  lens  used  for  projection,  or  by  placing  a  diaphragm 
with  a  circular  opening  between  the  lens  and  the  image. 

The  hydrogen  tube  was  one  of  Pliicker's,  entirely  covered  with 
lamp-black,  with  the  exception  of  a  small  portion  of  the  contracted 
part,  and  was  placed  vertically  before  the  projection  lens.  The  dis- 
tances from  the  tube  to  the  lens  and  from  the  latter  to  the  slit  were 
arranged  in  such  a  manner  that  the  projected  image  w^as  narrower 
than  the  length  of  the  slit,  so  that  the  luminous  pencil,  after  it  had 
passed  through  the  slit,  was  received  in  its  entirety  upon  the  objective 
of  the  spectroscope.  This  arrangement,  which  is  due  to  Lockyer, 
enables  the  observer  to  distinguish  between  long  and  short  lines. 
With  a  powerful  induction  coil  and  condenser  arranged  for  tension, 
and  with  a  six-prism  spectroscope,  the  hydrogen  lines  C,  F,  and  H, 
are  perfectly  visible ;  the  luminous  pencil  was  then  narrowed  gradually 
by  means  of  a  diaphragm  of  0"007  meter  aperture,  by  withdrawing  the 
diaphragm  from  the  slit  and  bringing  it  nearer  to  the  lens.  The 
length  of  the  lines  was  seen  to  diminish,  and  the  H  line  finally  became 
invisible,  whilst  the  other  two  lines  still  remained  brilliant.  With  a 
diaphragm  of  0'002  meter  aperture  the  C  line  also  disappeared,  leaving 
the  F  line  alone  visible.  With  a  small  induction  coil  without  a  con- 
denser, and  a  two-prism  spectroscope,  the  same  results  may  be  obtained, 
but  less  rapidly  than  with  more  powerful  instruments. 

The  line  spectrum  of  nitrogen,  called  also  a  spectrum  of  the  second 
order,  is  formed  of  several  groups  of  lines  indicated  by  Plucker  by  the 
numerals  1,  2,  3,  4,  and  5.  With  the  large  coil  and  spectroscope,  and 
a  0'007  meter  diaphragm  as  before,  the  groups  1,  3,  5,  2,  successively 
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disappear,  and  group  4  is  extinguislied,  with,  tlie  exception  of  the  doable 
line  coinciding  with  that  of  the  nebulae.  If,  while  the  experiment  is 
proceeding,  and  when  a  line  or  group  of  lines  have  just  been  rendered 
invisible,  the  width  of  the  slit  of  the  spectroscope  be  slightly  increased, 
the  extinguished  line  immediately  reappears,  thus  showing  plainly 
that  the  disappearance  is  due,  as  was  anticipated,  to  the  weakening  of 
the  luminous  intensity  of  the  ray.  We  are  therefore  at  liberty  to 
consider  with  Huggins  that  certain  nebulae  do  contain  nitrogen  and 
hydrogen  among  their  constituent  elements,  referring  the  relative 
invisibility  of  the  other  rays  to  the  absorptive  action  of  space. 

J.  W. 

Fluorescence.  By  0.  Lubarsch  (A7m.  Fhys.  Chem.  [2],  11, 
46 — 69). — The  paper  describes  the  author's  researches  on  fluorescence, 
in  which  he  has  repeated  the  experiments  of  Hagenbach  with  certain 
modifications  in  the  spectroscopic  apparatus,  whereby  light  of  greater 
homogeneity  is  obtained.  From  the  numerous  experiments  and 
observations  adduced  in  the  paper,  the  author's  conclusion  is  that 
Stokes's  law  can  no  longer  be  maintained  as  a  universally  valid  prin- 
ciple. R.  R. 

Thermic  Theory  of  Electricity.  By  J.  L.  Hoorweg  {Ann.  PJnjs. 
Chew.  [2],  11,  ]33 — 156). — In  this  paper,  the  author  continues  to 
adduce  experiments  and  reasonings  in  support  of  the  view  which 
regards  the  molecular  motion  of  heat  as  the  source  of  electrical  energy. 
He  conceives  that  when  any  disturbance  of  the  motions  of  the  mole- 
cules occasions  a  loss  of  their  vis  viva  an  equivalent  quantity  of  elec- 
tricity appears.  Among  the  propositions  discussed  are  the  following : — 
The  division  of  bodies  into  classes,  according  as  their  conductivity  is 
distinguished  as  metallic  or  electrolytic,  is  artificial.  A  current  arises 
when  at  least  one  of  the  substances  in  a  closed  circuit  has  its  con- 
ductivity increased  by  rise  of  temperature.  The  electricity  of  friction 
and  pressure  arises  from  the  contact  of  heterogeneous  substances, 
by  which  the  loss  of  molecular  vis  viva  is  occasioned.  Friction  simply 
increases  the  intimacy  of  the  contact  by  multiplying  the  points  at 
which  the  bodies  touch,  and  it  unequally  raises  the  temperature  of 
both  substances,  thus  producing  conditions  which  co-operate  in  aug- 
menting the  effect.  The  electricity  of  friction  and  pressure  has  the 
same  origin  as  that  of  the  pile,  viz.,  a  disturbance  of  the  molecules 
occasioning  a  loss  of  their  vis  viva.  The  theory  is  applied  to  pyro- 
electricity,  thermo-electricity,  and  the  electrical  phenomena  observed 
in  evaporation,  solidification,  solution,  cleavage,  division,  osmose,  and 
capillary  action.  R.  R. 

Discharge  of  Electricity  in  Gases  and  High  Vacua.      By 

F.  Narr  {A7in.  Fhys.  Chem.,  11,  155 — 163). — The  paper  describes 
experiments  in  continuation  of  a  former  research  on  the  passage  of 
electricity  through  the  vacua  obtained  by  the  Sprengel  mercury  pump. 
Glass  tubes  were  not  employed  on  account  of  their  uncertain  and 
changeable  electrical  properties,  the  vessel  used  being  a  hollow 
brass  sphere.     The  results  appear  to  show  that  electricity  traverses 
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the  gas- vacuum,  but  the  author  remits  their  full  discussion  to  a  forth- 
coming communication.  R.  R. 

Electrical  Conductivity  of  Saline  Solutions.  By  J.  H.  Long 
(Ann.  Phijs.  Chem.  [2],  11,  37 — 46). — The  author  has  continued  the 
investigations  of  Kohlrausch  on  the  conductivity  of  saline  solutions  at 
different  temperatures  and  states  of  concentration.  The  salts  exa- 
mined were  the  chlorides  of  manganese  and  zinc,  and  the  nitrates  of 
copper,  strontium,  and  lead.  The  results,  of  which  tables  and  graphic 
reprcsentaiions  are  given,  are  discussed  in  relation  to  the  observations 
of  other  experimenters.  R.  R. 

Vapour-tensions  of  Homologous  Series  and  Kopp's  Law  of 
Constant  Difference  of  Boiling  Points.  By  A.  Winkelman 
(Annalen,  204,  251—264). 

The  Law  of  Corresponding  Boiling  Points.  By  U.  Duhrixg 
(Ann.  Phys.  Chem.  [2],  11,  163 — 170). — The  correctness  of  a  law 
brought  forward  by  the  author  having  been  questioned  by  A.  Winkel- 
man (ibid.  [2],  9,  391),  the  present  paper  is  devoted  to  its  defence. 
The  law  in  dispute  may  be  represented  by  the  equation — 
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"where  tp  and  //  are  the  boiling  points  of  a  liquid  under  the  pressures 
p  and  p'  respectively,  and  t'p  and  t'p  those  of  another  liquid  under  the 
same  pressures,  while  q  and  q  are  constants  depending  upon  the  two 
liquids.  R.  R. 

Volume  Relations  of  some  Haloid  Salts.  By  W.  Mullek 
Erzbach  (Ber.,  13,  1658 — 1660). — The  author  has  previously  pointed 
out  that  the  contraction  taking  place  when  chlorine,  bromine,  and  iodine 
combine  with  metals  is  most  considerable  in  the  case  of  chlorine,  and 
least  with  iodine.  He  now  confirms  his  previous  observations  by  cal- 
culating the  contraction  from  a  number  of  new  data  obtained  by 
various  observers.     These  are  given  in  the  following  table  : — 


Name  of 
salt. 

A. 

Sp.gr. 

Observer. 

B. 

Mol. 
weight. 

C. 

Calc. 
volume. 

A 

Volume 
found. 

Covulen.^a- 
tion. 

Contrac- 
tion. 

RbCl . . . 
BbBr. .  . 
Rbl . . . . 
LiCl. .  . . 
LiBr  . .  . 

Lil 

CdClo. .  . 

Cdl2."... 

2-20 
2-78 
3  02 
1  -998 
3-10 
3-49 
3-94 
5-98 

Clarke 

do. 

do. 

Kremer 

Clarke 

do. 

Knight 

Fullerton 

120-9 
165-4 
212-4 
42-5 
87-0 
134  -0 
183-0 
360-0 

81-7 
81-7 
81-7 
37-4 
37  -4 
37  -4 
64  -2 
64-2 

55  0 
59-8 
70-0 
21-2 
28-1 
38-5 
46-5 
61-0 

1  -49 
1-36 
1-17 
1-76 
l-3t 
0-97 
1  -38 
1  05 

0-32 
0-27 
0  14 
0  -43 
0-25 
-0-03 
0-27 
0-05 

0.  H. 
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A  Source  of  Atmospheric  Carbonic  Anhydride.      By  M.  S. 

Meunier  (Bied.  Centr.,  1880,  633 — 634). — According  to  Cloez,  iron 
which  contains  carbon  and  manganese  yields  carbonic  anhydride  on 
treatment  with  hot  water ;  this  reaction  may  be  assumed  to  go  on  in 
the  neighbourhood  of  hot  springs  in  mefcalHferons  districts,  and  thns  to 
be  a  source  of  atmospheric  carbonic  anhydride.  J.  K.  C. 

Liquid  Sulphur  Phosphide.  By  H.  Schulze  (J.  j)r.  Cliem.  [2], 
22,  113 — 130). — After  referring  to  the  experiments  of  Berzelins  and 
Ramme  (Ber.,  12,  1350),  the  latter  of  whom  observed  that  there  was 
no  rise  of  temperature  when  phosphorus  and  sulphur  were  combined 
under  warm  water,  and  that  on  distilling  the  liquid  product  with 
steam,  phosphorus  passes  over,  leaving  sulphur  with  a  smaller  propor- 
tion of  phosphorus  behind.  The  author  says  he  has  repeated  the 
experiments  and  can  confirm  these  observations,  for  not  only  was  there 
no  rise,  but  there  was  a  slight  fall  of  temperature  on  bringing  sulphur 
and  phosphorus  together  under  water  at  20°.  On  cooling  the  liquid 
of  the  composition  P4S,  it  was  found  to  deposit  crystals  of  phosphorus 
which  redissolved  when  the  temperature  rose  to  15°,  but  separated  out 
on  again  cooling.  Liquid  P.2S  deposited  sulphur  'crystals.  Wicke 
(Ann.  Chem.  Pharm.,  86,  115)  had  found  that  sulphur  dissolved  in 
P4S  is  deposited  again  on  long  standing  in  a  cool  place. 

Contrary  to  what  is  stated  by  Berzelius,  the  author  finds  that 
phosphorus  volatilises,  when  heated  at  100°  in  a  stream  of  hydrogen, 
whilst  the  hydrogen  is  partly  converted  into  phosphine.  The  author 
did  not  succeed  in  effecting  complete  separation  in  this  manner,  as 
sometimes  below  and  sometimes  above  100°,  a  reaction  took  place  in 
the  liquid,  causing  an  explosion.  After  a  less  violent  reaction  he  has, 
however,  occasionally  succeeded,  by  very  gradually  heating  small 
quantities  in  the  paraffin-bath,  in  removing  phosphorus,  far  below  its 
boiling  point,  in  a  current  of  carbonic  anhydride,  and  obtaining  a 
residue  of  solid  sulphur  phosphide. 

The  author  finds,  contrary  to  Gmelin-Kraut's  notice,  that  carbon 
bisulphide  is  incapable  of  dissolving  out  the  phosphorus  from  the 
sulphur  ;  but  he  succeeded  in  effecting  a  partial  separation  by  dissolv- 
ing in  carbon  bisulphide,  and  then  agitating  the  concentrated  solution 
with  alcohol,  ether,  chloroform,  light  petroleum,  or  other  liquids, 
miscible  with  carbon  bisulphide,  but  of  slight  solvent  power  for  sul- 
phur, when  most  of  the  sulphur  is  separated,  and  a  liquid  produced 
containing  more  or  less  sulphur  in  solution,  according  to  the  amount 
of  carbon  bisulphide  present.  Phosphorus  is  also  precipitated  from  its 
solution  in  carbon  bisulphide  by  these  reagents,  so  that  it  is  only  at 
first  that  pure  sulphur  is  deposited. 

R.  Bottger  (J.  pr.  Ohem.,  12,  358)  found  that  by  shaking  trans- 
parent phosphorus  with  potassium  poly  sulphide,  and  allowing  it  to 
stand  for  four  days  in  a  dark  place,  transparent  sulphur  phosphide  was 
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produced.  This  the  author  can  confirm,  as  also  the  decomposition  of 
hydrogen  persulphide  by  transparent  phosphorus. 

In  reviewing  the  facts  as  thus  presented,  it  would  seem  that  these 
sulphur  phosphides  are  not  chemical  compounds,  as  there  is  no  evolu- 
tion of  heat  on  their  formation,  moreover  they  are  readily  decomposed 
by  lowering  the  temperature,  by  solvents,  and  by  heating  in  a  current 
of  gas.  The  decomposition  of  the  potassium  polysulphides  and  of  hydro- 
gen persulphide  by  phosphorus  seems  to  point  the  other  way,  but  simi- 
lar actions  are  seen  in  crystalline  salts  giving  up  their  water  of  crys- 
tallisation to  the  air,  and  the  fact  observed  by  Schone  (Gmelin-Kraut, 
2,  38),  that  alcohol  precipitates  potassium  tetrasulphide  from  a  con- 
centrated solution  of  the  pentasulphide,  dissolving  sulphur  (and  poly- 
sulphide). 

Since  neither  phosphorus  nor  sulphur  by  itself  can  decompose  water, 
it  seems  remarkable  that  a  simple  mixture  of  the  two  should  have  the 
power.  But  there  are  several  examples  which  show  that  two  bodies 
acting  in  common  on  a  third,  need  by  no  means  be  combined.  The 
action  of  chlorine  and  carbon  on  alumina  is  a  case  in  point.  The  lique- 
faction of  solid  salts  soluble  in  water,  by  contact  with  ice,  is  perfectly 
analogous  to  the  formation  of  the  liquid  sulphur  phosphide  from  its 
elements.  F.  L.  T. 

The  Earths  of  Samarskite.  By  C.  Martgnac  {Ann.  Chim.  Phys. 
[5],  20,  535 — 557). — In  this  memoir,  the  author  describes  only  those 
oxides  which  form  nitrates  of  relative  high  stability,  and  have  been 
separated  from  those  oxides,  such  as  erbia,  ytterbia,  &c.,  which  form 
nitrates  easily  decomposed  by  heat.  They  have  been  separated  one 
from  another  by  taking  advantage  of  the  different  solubilities  of  their 
double  sulphates  with  potassium  in  a  saturated  solution  of  potassium 
sulphate.  Details  of  this  and  other  methods  of  separation  employed, 
are  given.  The  earths  present  in  samarskite  (from  North  America) 
"Were  thus  divided  into  four  groups  : — 

I.  Double  Sulphates  Soluble  in  less  than  100  vols,  of  K9SO4  Solution. 
Molecular  weight  rises  to  119, — Yttria  and  terbia,  with  traces  of  the 
oxides  of  decipium  and  didymium,  and  probably  traces  of  the  oxide  of 
Ya  found  in  Group  II.  The  terbia,  even  after  strong  ignition,  had  a 
faint  chamois  tint,  which  disappeared  on  heating  in  a  current  of 
hydrogen,  and  reappeared  when  the  oxide  was  again  heated  in  the 
presence  of  air.  These  changes  of  colour  were  accompanied  by  very 
slight  variations  in  weight. 

II.  Double  Sulphates  soluble  in  100 — 200  vols,  of  K2SO4  Solution. 
Molecular  weight  varies  between  119  and  120. — This  portion  consisted 
mainly  of  the  oxide  of  a  metal  which  the  author  provisionally  desig- 
nates Ya.  Its  molecular  weight  is  about  120*5,  a  maximum  between 
the  molecular  weights  of  those  earths  which  most  nearly  approach  it 
in  their  behaviour  with  potassium  sulphate  solution.  It  forms  colour- 
less salts,  the  solutions  of  which  show  no  absorption  spectrum.  It  is 
distinguished  from  all  the  metals  of  this  class  except  yttrium  and 
ytterbium  by  the  very  faint  orange-yellow  colour  of  its  oxide,  and  by 
the  fact  that  its  salts  show  no  absorption  spectrum :  from  yttrium  by 
the  sparing  solubility  of   its  formate,   and  of  its  double   potassium 
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sulphate ;  from  ytterbinm  by  the  mucli  greater  stability  of  its  nitrate, 
and  the  ease  with  which  the  ignited  oxide  dissolves  in  dilute  acids. 
Ya  is  probably  identical  with  that  base,  the  existence  of  which  has 
been  indicated  by  Delafontaine  (Gompt.  rend.,  90). 

III.  Vouhle  Sulphates  very  slightly  soluble  in  K3SO4  Solution.  Mole- 
cular weight  falls  from  119  to  115  as  the  Solubility  decreases. — This 
group  contains  the  oxide  of  Ya,  a  small  quantity  of  the  oxide  of 
didymium  which  cannot  be  completely  separated,  and  the  oxide  of  a 
metal  of  Y/3,  which  forms  a  nitrate  readily  decomposed  by  heat,  but  is 
included  in  this  group,  because  its  double  potassium  sulphate  is  very 
sparingly  soluble  in  K2SO4  solution.  The  molecular  weight  of  the  oxide 
of  Y^  is  probably  somewhat  lower  than  115'6.  Its  sulphate  forms 
small,  short,  crystals  similar  to  those  of  the  sulphates  of  yttrium  and 
didymium,  but  of  a  sulphur-yellow  colour ;  they  have  the  constitution — 

SCY^O.SOa)  +  8H2O. 

Solutions  of  the  salts  of  this  base  give  a  well-defined  absorption 
spectrum  which  closely  resembles  that  ascribed  by  Delafontaine  to 
decipium,  or,  still  more  closely,  that  described  by  Boisbaudran  as 
peculiar  to  the  new  element  samarium.  Since  these  three  bodies  were 
obtained  from  samarskite  by  the  same  methods,  it  is  probable  that  they 
are  essentially  one  and  the  same  substance.  The  molecular  weight  of 
the  oxide  of  decipium  is,  however,  according  to  Delafontaine,  130,  whilst 
that  of  the  oxide  of  Y(3  is  below  115*6.  Further,  the  salts  of  decipium 
are  colourless,  those  of  YjS  have  a  yellow  colour,  the  intensity  of  which 
increases  the  further  the  purification  is  carried.  Probably  either  the 
substance  obtained  by  Delafontaine  is  mixed  with  a  considerable  pro- 
portion of  some  other  base  having  a  high  molecular  weight,  or  that 
obtained  by  the  author  contains,  a  base  forming  yellow  salts,  and 
having  a  much  lower  molecular  weight.  Further  investigations  are 
necessary  to  decide  this  point. 

IV.  Double  Sulphates  insoluble  in  K2SO4  Solution. — This  group  con- 
tained only  didymium,  which,  however,  could  not  be  completely  puri- 
fied from  traces  of  other  metals. 

Some  of  the  products,  particularly  those  most  soluble  in  K2S.O4  solu- 
tion, contained  traces  of  a  substance  which  formed  a  yellowish  oxide 
and  is  probably  identical  with  the  philippium  of  Delafontaine. 

The  author  has  attempted  to  determine  the  relative  solubilities  of 
the  formates  of  the  metals  present  in  samarskite  and  similar  minerals, 
but  without  success.  The  solubility  of  these  salts  varies  very  greatly 
with  the  mechanical  treatment  to  which  they  are  subjected,  and  their 
solutions  readily  assume  a  state  of  supersaturation  which  they  retain 
for  a  considerable  length  of  time,  even  when  in  contact  with  the  solid 
salt.  C.  H.  B. 

Metallic  Oxides  of  the  Iron  Group.  By  H.  Moissan  (Ann. 
Chim.  Phys.  [5],  21,  199 — 255). — Iron. — The  black pyrophoric  powder 
obtained  by  heating  ferrous  oxalate,  or  ferric  oxide  in  a  current  of 
hydrogen  or  carbonic  oxide,  consists  of  ferrous  oxide,  and  contains  no 
metallic  iron,  or  only  traces. 
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The  reduction  of  ferric  oxide  in  a  current  of  hydrogen  commences  a 
little  above  330° ;  between  this  temperature  and  the  boiling  point  of 
sulphur,  440°,  the  product  is  triferric  tetroxide,  re304.  The  same 
oxide  is  obtained  when  hjdrated  or  anhydrous  ferric  oxide  is  heated 
to  the  melting  point  of  zinc,  420°,  in  a  current  of  pure  and  dry  car- 
bonic oxide.  If  the  carbonic  oxide  contains  carbonic  anhydride,  a 
small  quantity  of  ferruginous  carbon  is  deposited.  Between  500"  and 
600°  ferrous  oxide  FeO,  pyrophoric  at  ordinary  temperatures,  is  ob- 
tained. The  results  are  the  same  even  if  the  ferric  oxide  be  mixed 
with  a  considerable  proportion  of  alumina.  By  heating  ferrous  oxide 
to  the  softening  point  of  glass  in  a  current  of  hj^drogen,  metallic  iron 
is  obtained,  but  it  is  more  or  less  agglutinated  and  is  not  pyrophoric. 
It  is  evident  that  the  reduction  of  ferric  oxide  to  metallic  iron  takes 
place  in  well-defined  stages.  When  ferric  oxide  is  heated  to  dull  red- 
ness in  a  current  of  carbonic  oxide,  a  more  or  less  agglutinated  powder 
is  obtained,  which  is  not  pyrophoric,  and  dissolves  in  dilute  sulphuric 
acid  with  evolution  of  hydrogen,  leaving  a  residue  of  carbon.  Pyro- 
phoric metallic  iron  may,  however,  be  obtained  by  heating  ferric  oxide 
in  a  current  of  perfectly  dry  hydrogen  at  440°  for  a  very  long  time, 
i.e.,  several  days  ;  or  by  distilling  iron  amalgam  at  the  lowest  possible 
temperature.  In  all  these  cases  of  reduction,  it  is  necessary,  in  order 
to  obtain  good  results,  that  the  reducing  gas  should  be  as  pure  and  as 
dry  as  possible,  and  the  current  should  be  somewhat  rapid. 

In  addition  to  the  methods  above  described,  ferrous  oxide  may  be 
prepared  by  heating  ferrous  oxalate  out  of  contact  with  the  air.  That 
the  pyrophoric  black  powders  obtained  in  these  experiments  and 
shown  by  analysis  to  correspond  in  composition  with  FeO  were  really 
ferrous  oxide,  and  not  mixtures  of  triferric  tetroxide  with  metallic  iron 
was  proved  by  the  fact  that  they  gave  no  hydrogen  when  treated  with 
dilute  acids,  and  did  not  decolorise  an  aqueous  solution  of  iodine. 
When  ferrous  carbonate  is  heated  out  of  contact  with  air,  triferric 
tetroxide,  Fe304,  is  formed.  Now,  Avhen  carbonic  anhydride  is  passed 
over  heated  ferrous  oxide,  carbonic  oxide  and  triferric  tetroxide  are 
produced.  It  is  probable  therefore  that  the  ferrous  carbonate  first 
splits  up  into  ferrous  oxide  and  carbonic  anhydride,  which  react  on 
each  other  in  accordance  with  the  equation  3FeO  +  CO2  =  Fe304  -|-  CO. 
If  the  ferrous  carbonate  be  heated  slowly  in  a  current  of  nitrogen, 
ferric  oxide  is  formed  :  if  rapidly  heated,  a  small  quantity  of  pyro- 
phoric ferrous  oxide  is  produced. 

Allotropic  Modification  of  Triferric  Tetroxide. — In  addition  to  the 
methods  described  above,  triferric  tetroxide  may  be  obtained  by  heat- 
ing ferric  oxide,  or  metallic  iron  reduced  by  hydrogen,  to  redness 
in  a  current  of  hydrogen  saturated  with  aqueous  vapour  at  90°  ;  by 
heating  ferrous  carbonate  to  dull  redness  in  a  current  of  carbonic 
anhydride ;  and  by  heating  reduced  iron  in  a  current  of  carbonic 
anhydride  at  440°.  As  thus  prepared  at  low  temperatures,  it  is  a 
black  magnetic  powder,  density  4*86,  is  readily  attacked  by  concen- 
trated nitric  acid,  and  when  heated  becomes  incandescent,  forming 
re203.  This  is  one  modification  of  triferric  tetroxide.  When  the  ferric 
oxide  produced  by  heating  this  modification  is  exposed  to  a  high 
temperature,  about  1500^,  it  gives  off  oxygen,  and  is  reconverted  into 


76  ABSTRACTS  OP  CHEMICAL  PAPERS. 

triferric  tetroxide,  a  black  magnetic  substance,  sp.  gr.  5  to  5'09,  almost 
unattacked  by  boiling  concentrated  nitric  acid,  and  not  forming  ferric 
oxide  when  heated  ;  it  is,  in  fact,  the  most  stable  oxide  of  iron.  When 
the  first  modification  of  the  triferric  tetroxide  is  heated  to  whiteness 
in  a  current  of  nitrogen,  it  agglomerates,  increases  in  density,  no 
longer  forms  Fe203  when  heated,  and  has  all  the  properties  of  the 
second  modification.  It  is  evident  that  there  are  two  well-defined 
allotropic  forms  of  triferric  tetroxide,  one  formed  at  low,  the  other  at 
high  temperatures.  The  author  explains  the  fact  that  the  modifica- 
tion (3  formed  at  high  temperatures  does  not  give  ferric  oxide  when 
heated,  by  assuming  that  when  the  modification  a,  formed  at  low  tem- 
peratures, is  converted  into  ferric  oxide,  the  heat  evolved  is  less  than 
that  evolved  when  the  modification  a  is  converted  into  the  modifica- 
tion /S,  and  therefore  the  |  formation  of  ferric  oxide  from  the  latter 
would  be  an  endothermic  reaction. 

Allotropic  Modifications  of  Ferrous  Oxide. — When  prepared  at  tem- 
peratures below  600°,  ferrous  oxide  is  a  pulverulent,  ivory-black  sub- 
stance, which  readily  bums  in  the  air,  forming  Fe203,  the  temperature 
of  the  combustion  being  sufficiently  high  to  convert  a  portion  of  the 
re203  into  Fe304.  It  is  oxidised  with  incandescence  by  nitric  acid, 
burns,  when  gently  heated  in  nitrogen  monoxide  or  dioxide,  displaces 
ammonia  from  its  combinations,  and  decomposes  water  slowly  at 
ordinary  temperatures,  more  rapidly  at  100°.  If,  however,  it  be  ob- 
tained at  a  high  temperature,  as  for  example,  by  heating  reduced  iron 
in  a  current  of  carbonic  anhydride,  it  is  not  pyrophoric  at  ordiiiary 
temperatures,  and  is  converted  into  triferric  tetroxide  when  burnt. 
When  pyrophoric  ferrous  oxide  is  heated  in  an  atmosphere  of  nitrogen 
to  the  melting  point  of  silver,  it  loses  its  pyrophoric  properties,  is  not 
attacked  by  dilute  acetic  acid,  and  when  heated  burns  like  tinder, 
forming  FcsOi.  Further,  when  the  modification  of  ferrous  oxide 
formed  at  low  temperatures  is  heated  in  a  current  of  carbonic  anhy-. 
dride,  it  is  converted  into  the  low  temperature  modification  of  triferric 
tetroxide,  but  the  high  temperature  modification  of  ferrous  oxide, 
when  heated,  gives  the  13  or  high  temperature  modification  of  triferricJ 
tetroxide. 

MoAiganese. — When  manganese  dioxide,  obtained  by  calcining  man- 
ganous  nitrate,  is  heated  at  280°  in  a  current  of  hydrogen,  it  become 
incandescent,  and  is  reduced  to  the  monoxide  MnO.  The  reduction  ol 
the  dioxide  commences  at  230°,  and  if  the  temperature  is  kept  constant 
at  this  point,  manganese  sesquioxide,  MusOs,  having  a  deep  marooi 
colour,  is  obtained.     At  a  somewhat  higher  temperature  trimanganic 
tetroxide,  MugOi,  is  formed,   and  this,  when  carefully  heated  in  th{ 
presence  of  air,  is  converted  into  the  sesquioxide  which,  when  strongly] 
heated,  gives  trimanganic  tetroxide,  unalterable  by  heating  in  contact 
with  air.     When  the  trimanganic  tetroxide  obtained  at  a  low  tempers 
ture  is  heated  at  260°  in  a  current  of  pure  and  dry  hydrogen,  it  it 
rapidly  reduced  with  formation  of  the  monoxide,  a  green  powder  whicl 
oxidises  rapidly,  and  if  previously  heated  to   140°   takes  fire  whei 
thrown  into  the  air.     Out  of  contact  with  air,  this  oxide  is  but  slighth 
acted  on  by  water,  but  in  presence  of  air  it  quickly  oxidises.     A  non- 
pyrophoric  variety  of  the  monoxide  has  been  obtained  by  Deville  ia| 
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regular  octohedra  of  a  beautiful  green  tint,  by  reducing  a  higher  oxide 
at  a  red  heat  in  a  current  of  hydrogen  containing  hydrochloric  acid. 

When  the  crystalline  amalgam  of  manganese  obtained  by  electro- 
lysis, is  distilled  at  440°  in  a  current  of  pure  hydrogen,  a  light,  porous, 
blackish  grey  mass  of  metallic  manganese  is  left.  It  is  oxidised  with 
incandescence  by  nitric  acid,  and  portions  of  it  take  fire  when  thrown 
into  the  air. 

Nickel. — Hydrated  or  anhydrous  nickel  sesquioxide,  Ni203,  heated 
at  190°  in  a  current  of  hydrogen,  is  reduced  to  the  grey  magnetic 
oxide,  NisOi.  At  a  somewhat  higher  temperature  the  yellowish -green 
monoxide  is  obtained.  This  undergoes  no  further  change  at  200°,  but 
at  230 — 240°  is  reduced  to  metallic  nickel,  in  the  form  of  a  black 
powder,  which  is  pyrophoric  at  ordinary  temperatures,  but  does  not 
burn  so  brilliantly  as  metallic  iron  reduced  at  440°.  That  the  tem- 
perature of  combustion  is  not  very  high  is  shown  by  the  fact  that  the 
product  consists  mainly  of  the  sesquioxide,  whereas  the  only  oxide 
stable  at  a  high  temperature  is  the  monoxide. 

When  nickel  amalgam  is  distilled  in  a  current  of  hydrogen  at  the 
lowest  possible  temperature,  the  nickel  obtained  is  not  pyrophoric. 

Nickel  monoxide  obtained  by  reduction  is  green  when  cold,  yellow 
when  hot.  It  readily  absorbs  oxygen  even  at  ordinary  temperatures, 
and  is  partially  converted  by  nitric  acid,  with  elevation  of  tempera- 
ture, into  the  sesquioxide,  which  dissolves  in  acids  with  evolution  of 
oxygen.  The  monoxide  when  heated  in  air  or  oxygen  to  350 — 440°, 
forms  a  blackish  powder,  the  composition  of  which  depends  on  the 
temperature ;  at  600°  this  black  powder  is  reconverted  into  the  mon- 
oxide, showing  that  the  higher  oxides  of  nickel  can  only  exist  below  a 
certain  temperature.  Nickel  monoxide  dissolves  in  hydrochloric  and 
sulphuric  acids,  with  rise  of  temperature ;  it  forms  a  beautiful  violet 
solution  with  ammonia,  and  displaces  ammonia  from  its  salts. 

Cobalt. — The  sesquioxide  is  reduced  at  the  same  temperature  as 
nickel  sesquioxide,  viz.,  190 — 200°.  At  250°  metallic  cobalt  is  ob- 
tained in  the  form  of  a  black  powder,  which  takes  fire  at  ordinary 
temperatures,  forming  mainly  the  oxide  C03O4.  If  the  reduction  takes 
place  at  700°,  the  metallic  cobalt  is  never  pyrophoric ;  and  the  metal 
obtained  by  distilling  the  amalgam  in  hydrogen  at  the  lowest 
possible  temperature  behaves  in  the  same  way. 

Cobalt  monoxijde  obtained  by  reduction  is  a  dark  coloured,  readily 
oxidisable  powder,  which  when  slightly  heated  in  presence  of  air, 
becomes  incandescent,  and  is  converted  into  the  sesquioxide.  The 
sesquioxide  at  a  higher  temperature  forms  the  magnetic  oxide,  Co,j04, 
and  this  when  still  further  heated  gives  the  monoxide,  CoO,  the  oxide 
stable  at  high  temperatures. 

Chromium. — The  sesquioxide  is  not  reduced  by  hydrogen  at  any 
known  temperature.  When  strongly  heated,  it  becomes  incandescent, 
and  is  rendered  almost  insoluble  in  acids.  The  ignited  oxide  when 
heated  at  440°  in  a  current  of  hydrogen  sulphide,  dry  chlorine,  oxygen, 
or  bromine  vapour,  undergoes  no  change  whatever. 

When  the  non-ignited  oxide  is  heated  at  440°  in  a  current  of  hydro- 
gen sulphide,  it  forms  chromium  sesquisulphide,  the  properties  of 
which  have  been  previously  described  by  the  author  (this  Journal, 
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Abstr.,  1880,  527).  Heated  in  a  current  of  oxygen,  the  sesquioxide  is 
oxidised  to  the  dioxide,  CrOa,  as  already  pointed  out  by  Kriiger.  This 
dioxide  has  a  deep  grey  colour,  and  when  calcined  evolves  oxygen  and 
is  reconverted  into  the  sesquioxide.  When  heated  with  hydrochloric 
acid  or  a  mixture  of  sulphuric  acid  and  sodium  chloride,  chlorine  is 
given  off.  Fused  with  potash,  out  of  contact  with  air,  it  gives  potas- 
sium chromate  and  chromium  sesquioxide. 

When  the  hydrated  sesquioxide  is  gradually  heated  in  a  current  of 
chlorine,  it  first  loses  water,  and  at  440^  is  converted  into  chromyl 
dichloride.  The  dehydrated  but  not  ignited  sesquioxide  is  partially 
converted  into  chromic  chloride,  but  no  chromyl  dichloride  is  formed  ; 
if,  however,  the  chlorine  be  saturated  with  aqueous  vapour  at  8  —  10°, 
the  latter  compound  is  formed  in  considerable  quantity.  If  the 
chlorine  be  saturated  with  aqueous  vapour  at  20°,  but  little  chromyl 
dichloride  is  produced.  Chromyl  dichloride  is  also  formed  when  a 
current  of  moist  chlorine  is  passed  over  chromic  chloride  heated  at 
440°,  but  a  moist  inert  gas,  such  as  carbonic  anhydride,  does  not  pro- 
duce this  change.  Further,  it  is  found  that  the  hydrated  sesquioxide 
when  dried  at  440°  contains  5 — 10  per  cent,  of  water.  Probably  in 
all  these  cases  chromic  chloride  is  first  formed,  and  then  decomposed 
with  production  of  chromyl  dichloride,  by  the  excess  of  chlorine,  and 
the  water  present  either  in  the  gas  or  in  the  oxide. 

By  arresting  the  action  of  moist  chlorine  on  the  chromium  sesqui- 
oxide at  the  moment  when  the  red  vapours  of  CrOaCla  are  given  off,  a 
brown  powder  is  obtained,  which  approaches  in  composition  the  oxy- 
chlorides  described  by  Moberg. 

Bromine  vapour,  under  the  same  conditions,  also  attacks  the  non- 
ignited  chromium  sesquioxide. 

Chromium  amalgam  may  be  obtained  by  the  action  of  sodium  amal- 
gam on  the  chloride,  bromide,  or  iodide  of  chromium.  Like  the 
amalgams  of  all  the  metals  of  this  group,  it  oxidises  readily.  When 
distilled  in  a  current  of  hydrogen  at  the  lowest  possible  temperature, 
metallic  chromium  is  left  in  the  form  of  a  black,  amorphous,  very 
slightly  agglutinated  substance,  which  takes  fire  when  exposed  to 
the  air.  If  distilled  at  temperatures  above  355°,  the  residual 
chromium  is  not  pyrophoric.  The  chromium  thus  obtained  is  more 
readily  oxidised,  and  is  more  soluble  in  acids  than  that  obtained  by 
Deville  by  reducing  the  sesquioxide  with  carbon.  When  heated  to 
dull  redness  in  a  current  of  dry  carbonic  anhydride,  it  is  converted 
into  the  sesquioxide. 

If  this  family  of  elements  be  arranged  iti  the  order,  chromium, 
manganese,  iron,  cobalt,  nickel,  their  afiinity  for  oxygen  and  the  heats 
of  formation  of  the  oxides,  chlorides,  bromides,  iodides,  and  sulphides 
decrease  as  the  atomic  weight  increases.  C.  H.  B. 

Atomic  Weight  of  Antimony.  By  R.  Schneider  (J.  pr.  Chem. 
[2],  22, 131 — 147). — A  controversial  paper  in  reply  to  strictures  passed 
by  Kessler  on  the  author's  results. 

The  author,  together  with  Cooke,  finds  120  as  the  atomic  weight ; 
Kessler,  in  common  with  Dexter  and  Dumas,  obtains  122. 

The  author's  method  is  by  reduction  of  a  pure  specimen  of  antimony 
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glance  by  hydrogen,  and  in  1856  (Pogg.  Ann.,  98,  293 — 308)  obtained 
120'3  by  this  means. 

The  author  gives  three  recent  determinations  made  on  the  same 
plan,  and  with  an  antimony  glance  containing — 


Insoluble  residue 

Antimony  sulphide. 

(quartz) . 

Calcium  carbonate. 

Ferrous  sulphide 

99-811 

0-108 

0-048 

0033 

As  on  heating  it  in  a  current  of  hydrogen  or  carbonic  anhydride  it 
decrepitated,  giving  out  a  slight  empyreumatic  odour,  it  was  heated 
before  reduction  in  hydrogen  to  290 — 320°  until  decrepitation  had 
ceased  and  the  issuing  gas  was  odourless.  Antimony  sulphide  itself 
undergoes  no  reduction  at  this  temperature. 

The  mean  result  from  the  three  experiments  is  120-182,  which  com- 
pares well  with  120-3,  the  one  previously  obtained. 

Dexter,  like  Berzelius,  determined  the  atomic  weight  by  oxidation 
of  the  metal  with  nitric  acid  and  ignition  of  the  residue.  The  suppo- 
sition that  the  residue  on  ignition  is  a  thoroughly  stable  body  of  the 
composition  of  antimony  tetroxide  is  incorrect,  as  Bunsen  has  shown 
(Annale7i,  192,  317). 

Kessler's  method  (Pogg.  Ann.,  95,  204  (1855),  and  113,  134  (1861)) 
is  to  oxidise  antimonious  chloride  in  concentrated  hydrochloric  acid 
by  a  volumetric  solution  of  potassium  dichromate  in  excess,  and  to 
add,  after  dilution  of  the  solution,  an  excess  of  ferrous  chloride  and 
then  titrate  back  the  excess  of  ferrous  chloride  by  chromium  solution. 
In  1855  he  obtained  the  atomic  weight  123-7,  and  in  1861  one  experi- 
meut  with  antimony,  one  with  antimony  trioxide,  and  a  third  with 
antimonious  chloride,  gave  122*29. 

The  author  criticises  Kessler's  method,  and  infers  that  no  reliance 
is  to  be  placed  on  it.  F.  L.  T. 

Products  of  Decomposition  and  Metamorphosis  of  Uranyl 
Sulphide.  By  C.  Zimmermann  (Armulen,  204 — 224). — Uranium  does 
not  exhibit  a  great  affinity  for  sulphur,  since  uranyl  sulphide  is  con- 
verted into  uranyl  hydroxide  by  washing  with  warm  water.  It  has 
been  noticed  by  Remele  (Pogg.  Ann.,  124,  120)  that  when  uranyl  sul- 
phide is  left  in  contact  with  ammonium  sulphide  the  liquid  becomes  of 
a  brown  to  deep  black  colour.  The  author  shows  that  this  is  due  to 
the  solubility  of  the  uranyl  sulphide  in  ammonium  carbouate  con- 
tained in  the  ammonium  sulphide.  When  precipitated  uranyl  sulphide 
is  left  for  a  long  time  in  contact  with  ammonium  sulphide  in  the  cold, 
two  bodies  are  obtained,  one  red  the  other  black.  The  author  shows 
that  when  the  ammonium  sulphide  contains  a  considcruble  amount  of 
thiosulphate  the  red  body  is  formed,  but  that  in  absence  of  thio- 
sulphate  the  black  body  is  obtained.  The  thiosulphate  is  formed  by 
the  action  of  atmospheric  oxygen  on  the  ammonium  sulphide.     The 

formula   assigned    to    uranium-black    is    UraO-^<Q>Ur  +   2Ur303. 

Uranium-red  seems  to  consist  of  an  oxygen-compound  which  contains, 
besides  sulphur,  a  second  base  (potassium,  sodium,  ammonium,  or 
barium),  and  some  uranium,  probably  as  uranyl  sulphide.    Anhydrous 
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uraniam-red,  on  the  assumption  that  it  is  perfectly  free  from  admixture, 
may  be  formulated  thus ;  UeSKgOg  =  2Ur303  +  Ur202<^<;^^. 

G.  T,  A. 
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Analysis  of  the  Mineral  Water  of  Niederbronn  in  Unter- 
Elsass.  By  E.  Buei  (J.  2)r.  Ghem.  [2],  22,  388— 395).— The  water 
as  it  runs  into  a  large  basin  from  the  spring  appears  deep  green, 
occasional  bubbles  of  gas  escape ;  it  is  perfectly  clear  at  first,  but 
appears  turbid  when  removed. 

The  sample  was  collected  on  5th  June,  1880 ;  its  temperature  then 
was  17-9°,  that  of  the  air  being  11-6°.  Its  sp.  gr.  at  164°  was  1'0036, 
taste  saline  and  somewhat  inky ;  no  smell  was  noticeable.  With  test- 
paper  the  reaction  for  carbonic  acid  was  given. 

In  10,000  parts  by  weight  of  the  water  there  were  contained : — 

Strontium  sulphate 0"250 

Calcium  sulphate     0*697 

Potassium  chloride 2*187 

Sodium  chloride 30*748 

Lithium  chloride 0*274 

Ammonium  chloride    0*088 

Calcium  chloride 6*621 

Magnesium  chloride    2'456 

Calcium  bicarbonate    3*900 

Magnesium  bicarbonate  ....  0*049 

Ferrous  bicarbonate 0*104 

Silica 0*135 


47*509 


Free  carbonic  anhydride. .  . .        0*794 
Nitrogen 0*328 

There  were  also  present  traces  of  phosphoric  acid,  bromine,  man- 
ganese, alumina,  and  organic  matter. 

The  bubbles  of  gas  rising  from  the  water  in  the  basin  contained 
5*34  per  cent,  of  carbonic  anhydride  and  94*65  per  cent,  of  nitrogen 
by  volume. 

The  mud  collected  from  the  sides  of  the  basin  into  which  the  water 
flowed  was  thoroughly  washed  and  then  dried.  It  contained  the  fol- 
lowing percentages: — 1*533  of  arsenious  acid,  0*005  of  lead  sulphate, 
and  55*534  of  ferric  oxide,  together  with  traces  of  antimony,  copper, 
zinc,  and  manganese.  Supposing  the  arsenious  acid  to  bear  the  same 
proportion  to  the  ferric  oxide  in  the  water  as  it  does  in  the  mud, 
10,000  parts  of  the  water  would  contain  0*0013  part  of  arsenious 
acid. 
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The  analysis  was  conducted  according  to  Bunsen's  method,  and  the 
actual  weights  of  the  precipitates  obtained  are  given :  the  arsenic  was 
estimated  by  Bunsen's  new  method  as  pentasulphide.  F.  C. 

The  Hot  Spring  at  Bagnoles  de  TOrne,  and  the  Deposits 
Formed  in  the  Conduits.  By  Delachanal  (Ann.  Gliim.  Fhys.  [5], 
21,  275—278). 

Analysis  of  the  Water  (per  litre) . 

SiOs.         K2SO4.       Na2S04.         NaCl.  CaSO^.        CaaPsOg.   ALO^  +  FeiOg. 

0-0182     0-0040      0-0151       0-0127      0-0035      0-0003        0-0017 

The  total  residue  per  litre  was  0-0628,  the  organic  matter  and  loss 
being  0*0073.  There  were  traces  of  lithium,  magnesium,  zinc,  and 
lead  present. 

The  water  had  a  perfectly  neutral  reaction ;  iodine  and  arsenic 
could  not  be  detected.  The  numbers  obtained  by  the  author  diifer 
from  those  obtained  by  Henry  in  1868,  the  total  solid  residue  at  that 
time,  for  example,  being  0-1309  per  litre.  The  composition  of  the 
water  has  evidently  changed. 

■    .  Analysis  of  Deposit. 

SiOg.  PbO.         ZnO.       FeoOg.         P2O5.        SnO^. 

10-7         14-1         1-3        53-3        17-6        23     =     99-3 

C.  H.  B. 
Results  of  the  Norwegian  North  Sea  Expedition.     By  L. 
Schmelck)  J.pr.  Chem.  [2],  22,  165— 188).— 1.  Solid  constituents  of 
sea-water. 

The  IS'orthern  Arctic  Ocean  has  a  mean  sp.  gr.  of  1-0265,  and  con- 
tains per  cent. — 

CaO.  MgO.  K.p.  CI.  SO3. 

0-0578  0-2203  0-0472  1-9320  0-2214. 

The  average  amounts  of  salts  occurring  in  the  sea  and  the  composi- 
tion of  the  sea- salt  are : — 

In  sea-water.  In  sea-salt, 

per  cent.  per  cent. 

Calcium  carbonate 0-0020  0-057 

Calcium  sulphate    0-1395  400 

Magnesium  sulphate 0-2070  5-93 

Magnesium  chloride 0-3562  10-20 

Potassium  chloride 0*0747  2-14 

Hydrogen  sodium  carbonate. .      0-0166  0-476 

Sodium  chloride 2-682  76-84 

F.  L.  T. 
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Derivatives  of  the  Heptane  from  Pirnis  Sabiniana.  By  F. 
P.  Yenable  (Ber.,  13,  1649 — 1052). — Hepkjl  bromide  obtained  from 
this  heptane  is  a  colourless  liquid  of  sp.  gr.  1*422  at  17*5°  ;  it  boils  at 
165—167°. 

Heptijl  iodide  does  not  distil  without  decomposition  under  ordinary- 
pressure.     It  boils  at  98°  under  50  mm.  pressure. 

Heptyl  acetoacetate  boils  at  250 — 260°,  and  is  converted  into  methyl 
ethyl  ketone,  C5Hu.CHMe.CH2.COMe,  on  saponification. 

Heptyl  maloyiate  (b.  p.  263 — 265°)  is  formed  by  the  action  of  ethyl 
malonate,  alcohol,  heptyl  bromide,  and  sodium.  When  saponified 
with  potash  and  the  solution  treated  with  hydrochloric  acid,  it  yields 
heptylmalonic  acid,  a  crystalline  mass  (m.  p.  97 — 98°),  little  soluble  in 
water,  readily  so  in  alcohol,  chloroform,  or  ether.  The  silver  and 
barium  salts  are  white  precipitates  insoluble  in  water  and  in  alcohol. 

Heptylacetic  acid  is  obtained  on  heating  the  last-mentioned  acid  to 
160°.  It  is  a  colourless  liquid  (b.  p.  282°),  insoluble  in  water,  soluble  in 
alcohol  and  ether.  The  silver  compound  is  sparingly,  the  barium  salt 
readily,  soluble  in  water.  0.  H. 

Fermentation  of  Glycerol.  By  F.  Hoppe-Seyler  (Bied.  Centr.y 
1880,  621 — 622). — From  a  study  of  the  products  of  the  fermentation 
of  glycerol,  it  appears  probable  that  this  fermentation  depends  on  the 
formation  and  decomposition  of  lactic  acid,  as  glycerol  is  decomposed 
into  the  same  products  as  the  latter.  J.  K.  C. 

Di-  and  Tri-carbinols.  By  H.  Kolbe  (/.  pr.  Ghem.  [2],  22, 
147 — 165). — The  author  is  of  opinion  that  as  primary,  secondary,  and 
tertiary  carbinols  correspond  to  primary,  secondary,  and  tertiary 
amines,  so  di-  and  tri-carbinols  will  be  found  corresponding  to  di-  and 
tri-amines.  For  instance,  ethylenediamine,  C2H4(NH2)2,  will  have  a 
corresponding  ethylenedicarbinol,  C2H4(CH2.0H)2 ;  these  di-  and  tri- 
carbinols  can  of  course  be  primary,  secondary,  and  tertiary  in  exactly 
the  same  manner  ss  the  di-  and  tri-amines  are. 

The  primary  di-  and  tri-carbinols,  like  the  primary  mono-carbinols, 
will  be  oxidisable  to  aldehydes  and  to  acids.  Only  one  of  the  aldehydes 
of  the  primary  dicarbinols  is  known,  that  from  ethylenedicarbinol 
corresponding  with  succinic  acid.  On  the  other  hand,  a  large  number 
of  the  corresponding  bibasic  acids  are  known.  Succinic  acid,  for 
example,  is  the  acid  corresponding  with  ethylenedicarbinol ;  the 
alcohols  belonging  to  malic,  tartaric,  and  pyrotartaric  acids  are  not  yet 
known. 

The  secondary  di-  and  tri-carbinols,  like  the  secondary  mono- 
carbinols,  will  only  yield  ketones  on  oxidation.  Of  the  ketones  of 
the  secondary  dicarbinols,  our  knowledge  is  very  scanty.  The  com- 
pound called  anthraquinone  (which  has  nothing  in  common  with  the 
real  quinones  but  a  similarity  in  the  empirical  formula)  belongs  to  this 
class,  and  may  be  regarded  as  the  ketone  of  phthalic  acid. 
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When  reducing  agents  are  discovered  capable  directly  of  removing 
oxygen  from  the  alcohols,  as  many  hydrocarbons  can  be  prepared  as 
we  now  know  alcohols.     Then  will  be  produced  : — 

From  methyl  alcohol,  MeOH,  the  hydrocarbon MeH. 

„    dimethylcarbinol,  MeaCH.OH,  the  hydrocarbon  .  .  CH2(Me)3. 
„    methylenedicarbinol,  CH2(CHo.OH)2,   the   hydro- 
carbon      CH2(CH3)2 

„    methintricarbinol,  CH(CHo.0H)3,  the  hydrocarbon  CH(CH3)3 
„    trimethintricarbinol,    (CH)3(COH)3,    the   hydro- 
carbon      (CH)3(CH)3 

This  last  hydrocarbon,  trimethintrimethane,  has  the  constitution  of 
benzene.  The  same  representation  of  the  constitution  of  benzene  is 
thus  arrived  at  by  comparison  of  the  carbiiiols  with  their  correspond- 
ing paraffins  as  arrived  at  by  the  author  twelve  years  ago,  on  other 
grounds. 

Pyrogallol  (trimethintricarbinol)  may  bo  regarded  as  a  tertiary 
alcohol,  standing  in  the  same  relation  to  benzene  as  trimethylcarbinol 
to  trimethylmethane.  It  cannot  be  denied  that  it  diifers  in  its  pro- 
perties from  trimethylcarbinol,  but  nevertheless  scarcely  more  than 
tribasic  tricarballylic  acid  differs  from  monobasic  butyric  acid. 

From  the  relations  between  benzene,  phenol,  and  pyrogallol,  it  may 
be  inferred  that  not  only  dimethintricarbinol,  (CH)..(CH.0H)3,  but 
also  the  compounds  (CH)2(CH.OH),CH2,  (CH)o(CH.OH)(CH,)„ 
analogous  to  phenol,  may  be  formed  by  the  oxidation  of  dimethintri- 
methane,  (CH)2(CH2)3. 

The  author  remarks,  that  when  in  1858  he  foretold  the  existence  of 
secondary  and  tertiary  alcohols,  the  majority  of  chemists  were  still 
firmly  attached  to  the  type  theory,  and  disbelieved  in  the  possibility 
of  the  existence  of  such  compounds.  In  the  same  way  at  the  present 
time,  the  belief  in  "  structure  "  and  "  bonds  "  prevents  chemists  from 
comprehending  how  secondary  and  tertiary  di-  and  tri-carbinols  can 
exist.  F.  L.  T. 

Methylamine  in  Commercial  Trimethylamine  Hydrochlor- 
ide. By  L.  J.  FiSENBERG  (Annalen,  205,  139— 144).— The  first 
portion  of  this  paper  is  a  brief  summary  of  the  literature  of  trimethyl- 
amine and  its  various  sources.  The  author  purified  the  commercial 
trimethylamine  hydrochloride  from  ammonium  chloride  by  evaporating 
to  dryness,  and  taking  up  the  residue  with  alcohol  and  ether ;  on 
evaporating  the  latter,  the  syrupy  residue  was  decomposed  by  potash, 
and  the  vapour  (b.  p.  53^)  passed  into  hydrochloric  acid.  The  solu- 
tion of  the  hydrochloride  was  mixed  with  excess  of  platinic  chloride, 
the  platinochloride  washed  with  absolute  alcohol  and  evaporated  over 
sulphuric  acid.  The  platinochloride  gave  on  analysis  3{j"5  per  cent, 
platinum  (theory  requires  37*4  per  cent.).  On  frequent  boiling  of  tho 
platinum  salt  with  alcohol  the  percentage  of  platinum  increased  after 
each  operation.  The  identity  of  the  platinochloride  with  that  obtained 
by  Hofmannfrom  trimethylamine  (obtained  from  herring  brine)  is  con- 
firmed by  crystal  measurements.      From  the  analyses  of  the  platino- 
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chloride  and  the  percentage  of  chlorine  in  the  hydrochloride,  the 
author  concludes  that  commercial  trimethylamine  hydrochloride  con- 
tains methylamine  ;  the  latter  may  be  separated  from  the  former  by 
washing  with  absolute  alcohol.  It  appears  that  the  solubilities  of  the 
platinochloride  of  mono-,  di-,  and  tri-methyl amine  in  water  are  inverse 
to  their  solubilities  in  alcohol.  The  author  believes  that  he  has 
obtained  an  alum  of  methylamine.  V.  H.  Y. 

Some  Derivatives  of  Isobutaldehyde.  By  A.  Lipp  {Annalen, 
205,  1 — 32). — As  aldehydes  undergo  reactions  with  ammonia,  varying 
according  to  the  nature  of  the  groups  directly  associated  with  the 
aldehydic  group  CHO,  the  author  was  induced  to  study  this  reaction, 
and  that  of  hydrogen  cyanide  on  the  compound  produced  in  the  case 
of  an  aldehyde  containing  a  (CH)'"  group.  For  this  purpose  isobut- 
aldehyde was  chosen  as  typical. 

When  ammonia  gas  is  passed  into  an  ethereal  solution  of  isobutalde- 
hyde, water  is  gradually  formed,  and  on  evaporation  of  the  ether 
glistening  crystals  belonging  to  the  hexagonal  system  separate  out 
(see  also  this  Journal,  1880,  Abstr.,  611).  The  substance  has  the 
empirical  formula  C28H62ON6,  and  is  formed  according  to  the  equation 
7C4H8O  -f  eiSTHg  =  (C4H8)70N6H6  -f  6H2O.  The  same  compound 
may  be  obtained  by  using  a  strong  ammoniacal  solution  instead  of  the 
gas.  The  crystals  melt  at  31°,  and  begin  to  decompose  at  90°,  with 
evolution  of  ammonia ;  they  are  with  difficulty  soluble  in  water,  easily 
soluble  in  alcohol  and  ether.  On  heating  the  substance  to  145°,  a 
thick  oily  liquid,  CeHiaO,  isomeric  but  not  identical  with  conine, 
distils  over  (CosHesNeO  =  3C8H15N  +  CiHsO  +  3NH3). 

Actio7i  of  Hydrogen  Cyanide  on  the  Isobutaldehyde  Aynmonic  Com- 
pound.— By  the  action  of  a  30  per  cent,  solution  of  hydrogen  cyanide, 
besides  amidoisovaleronitril  (Pfieffer,  Ber.,  5,  699),  hydroxyisovalero- 
nitril  is  produced  (CiHOvONsHs  +  7HCN  =  6C4H8NH2CN  + 
C4H8.0.HC1S".  At  the  same  time,  part  of  the  amidoisovaleronitril  is 
decomposed  into  ammonia  and  imidoisovaleronitril.  By  heating  the 
products  of  the  reaction  with  a  5  per  cent,  hydrochloric  acid  solution, 
the  hydrochloride  of  the  amidonitril  is  formed,  which  may  be  separated 
by  its  insolubility  in  ether  from  the  unaltered  imido-a-hydroxynitrils. 
On  saturating  the  residue  with  ammonia,  the  free  amidonitril  becomes 
soluble  in  ether.  The  solution  is  dried  over  calcium  chloride  and 
saturated  at  0°  with  dry  hydrochloric  acid,  when  the  hydrochloride  of 
amidoisovaleronitril  is  deposited.  The  author  attributes  to  the  com- 
pound of  ammonia  with  isobutaldehyde  the  following  formula : — 

^  ,CH(C3H0.NH.CH(C3H0.NH.CH(C3H0.NH  .  p„  ^  ^ 
^'^CHCCaHO.NH.CHCCaHO.NH.CHCCsHO.NH'^^^-^^^'- 

Hydrochloride  of  amidoisovaleronitril,  C3H7.CH(C]N').N'H2HClj  is  a 
white  crystalline  powder  insoluble  in  ether,  easily  soluble  in  water  and 
in  absolute  alcohol.  It  volatilises  without  melting  ;  and  with  platinic 
chloride  it  forms  golden  scales  of  the  platinochloride.  By  saturating 
an  aqueous  solution  of  the  hydrochloride  with  ammonia,  and  extract- 
ing with  ether,  the  free  base,  C3H7.CII(CN)NH2,  is  obtained  as  a 
yellow  oil  of  strongly  alkaline  reaction.     By  standing  over  sulphuric 


ORGANIC  CHEMISTRY.  85 

acid  it  is  gradually  decomposed  with  formation  of  the  corresponding 
imidonitril. 

Hydrochloride  of  amidoisovaleramide,  C3H7.CH(]SrH2.HCl).COKH2,  is 
obtained  by  the  action  of  fuming  hydrochloric  acid  at  ordinary  tem- 
peratures on  the  hydrochloride  of  the  amidonitril.  It  crystallises  in 
plates  of  the  monosymmetrical  system,  easily  soluble  in  water,  spar- 
ingly soluble  in  alcohol,  insoluble  in  ether.  The  aqueous  solution  has 
a  strongly  acid  reaction.  It  forms  a  piatinochloride,  which  crystal- 
lises in  the  tetragonal  system.  By  the  action  of  silver  oxide  on  the 
hydrochloride  in  water,  amidoisovaleramide  is  obtained  in  solution; 
it  cannot,  however,  be  isolated  in  the  pure  state,  as  it  decomposes  even 
in  a  vacuum  with  formation  of  amidoisovaleric  acid, 

C3H7.CH(NH)2.CONH3  +  H^O  =  CsHv.CHCNHO.COOH  +  NH3. 

a- Amidoisovaleric  acid  (oc-Amidoisobutylfoi'mic  acid), 

CHMe.CH(]S'H)2.C00H, 

is  obtained  by  heating  the  hydrochloride  of  the  amidonitril  with  hydro- 
chloric acid  of  I'l  sp.  gr. ;  after  separating  the  ammonium  chloride 
by  absolute  alcohol,  the  hydrochloride  of  the  amido-acidis  decomposed 
with  silver  oxide.  Thus  obtained,  amidoivso valeric  acid  forms  a 
glistening  crystalline  mass  ;  it  dissolves  easily  in  water,  yielding  a 
neutral  solution,  but  is  only  sparingly  soluble  in  alcohol,  and  insoluble 
in  ether.  It  sublimes  without  melting.  The  acid  is  identical  with 
that  obtained  by  Clarke  and  Fittig  from  bromo valeric  acid  {Annale7i, 
139,  200)  ;  and  by  Schmidt  and  Sachtleben  from  bromisobutylformic 
acid  (ibid.,  193,  106;  and  this  Journal,  Abstr.,  1879,  140).  It  forms 
salts  with  acids  a,nd  bases.  The  hydrochloride  can  be  obtained  as  an 
intermediate  product  of  the  reaction  described  above,  or  by  the  direct 
combination  of  the  acid  with  hydrochloric  acid.  This  substance  is 
easily  soluble  in  water  and  alcohol,  the  aqueous  solution  has  a  strongly 
acid  reaction.  The  copper  salt  of  amidoisovaleric  acid  forms  blue 
scaly  crystals. 

Hydrochloride  of  imidoisovaleronitril, 

C3H,.CH(CN).NH(HC1).CH(CX).C3H7, 

is  obtained  as  one  of  the  products  of  the  action  of  hydrogen  cyanide  on 
the  ammonia  compound  of  isobutaldehyde  (vide  supra)  ;  it  can  be 
separated  from  hydroxyisovaleronitril  by  the  insolubility  of  the  hydro- 
chloride in  ether.  It  crystallises  in  prisms,  and  is  easily  soluble  in  alco- 
hol, but  is  at  the  same  time  partially  decomposed  into  hydrochloric  acid 
and  the  imidonitril ;  this  decomposition  is  effected  immediately  by 
water.    It  forms  a  piatinochloride,  which  crystallises  in  golden  needles. 

Imidoisovaleronitril,  C3H7.CH(CN).NH.CH(CN;.C3H7.— By  the  action 
of  ammonia  on  an  ethereal  solution  of  the  hydrochloride,  two  isomeric 
imidoisovaleronitriles  are  obtained,  one  crystalline,  the  other  an  oily 
liquid.  The  solid  isomeride  melts  at  52°.  The  hydrochlorides  formed 
by  the  direct  combination  of  hydrogen  chloride  with  the  two  isomerides, 
are  not  distinguishable. 

Hydroxyisovaleronitril,  CHMe2.CH(0H).CN',  prepared  by  the  direct 
combination  of  hydrogen  cyanide  with  isobutaldehyde,  CHMeo.CHO  -|- 
HCN  =  CHMe2.CH(0H).CN   is  a  colourless  oily  liquid   of  sp.  gr.. 

YOL.  XL.  h 
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•  95612,  whicli  does  not  solidify  even  at  —  17*^ ;  it  is  easily  soluble  in  alco- 
hol and  ether.  At  136°,  it  decomposes  into  hydrogen  cyanide  and  the 
aldehyde.  It  dissolves  in  strong  hydrochloric  acid,  taking  up  a  molecule 
of  water,  and  is  converted  into  the  corresponding  amide, 

C3H7.CH(OH).CI^  +  H,0  =  C3Hv.CH(OH).CONH2. 

a-Hydroxyhutylformamide  forms  large  scaly  crystals  (m.  p.  104°), 
soluble  in  water  and  alcohol,  sparingly  soluble  in  ether  ;  it  distils  un- 
changed. By  heating  with  potash,  ammonia  is  evolved,  the  amide  is 
converted  into  oL-hydroxyhutylformic  acid,  CHMe.CH(OH).COOH, 
identical  with  the  acid  obtained  from  bromvaleric  acid  by  Clark 
and  Fittig  {vide  supra),  and  by  Ley  and  PopofE  {Annalen,  174,  61), 
and  by  Schmidt  and  Sachtleben  {vide  supra)  from  bromisobutylformic 
acid. 

The  acid  may  also  be  obtained  by  heating  the  corresponding  nitril 
with  concentrated  hydrochloric  acid  ;  the  ammonium  chloride  formed 
in  the  reaction  may  be  separated  by  cooling  after  partial  evaporation. 
On  taking  up  with  ether  and  evaporating,  a  dark  coloured  acid  oil 
remains,  from  which,  after  standing  a  short  time  over  sulphuric  acid, 
needle-shaped  crystals  of  the  acid  separate  out.  When  pure,  it  crystallises 
in  plates  (m.  p.  83°),  belonging  to  the  rhombic  system  ;  it  is  easily  solu- 
ble in  water,  alcohol,  and  ether.  By  heating  for  some  time  with 
dilute  sulphuric  or  hydrochloric  acid  (1  :  3),  it  is  decomposed  into 
formic  acid  and  isobutaldehyde. 

The  calcium  salt  (C6H903)2Ca  +  ^HaO,  is  prepared  by  neutralising 
the  acid  with  chalk  ;  it  crystallises  in  needles.  When  air-dried,  it 
gives  up  2^  mols.  H2O,  the  remainder  at  100 — 150^. 

The  magnesium  salt  (C5H903)2Mg  +  2H2O,  crystallises  in  prisms; 
it  loses  its  water  at  100 — 150°.  A  hydrated  zinc  salt  (C5H903)2Zn  + 
2H2O,  is  obtained  by  evaporating  the  aqueous  solution  over  sulnhuric 
acid ;  on  drying  it  in  the  air,  an  anhydrous  zinc  salt,  (C6H903)2Zn,  is 
formed. 

A  copper  salt,  (C5H903)2Cu  +  H2O,  was  also  obtained.  The  salts 
in  their  solubility  and  other  properties  resemble  those  of  hydroxy- 
valerianic  acid  obtained  by  Clark  and  Fittig.  V.  H.  Y. 

Lead  Formate  Acetate.  By  J.  Plochl  {Ber.,  13,  1645—1647). 
— To  the  three  double  salts  of  the  lower  members  of  the  acetic  acid 
series,  recently  described  by  A.  Fitz  {Ber.,  13,  1315 ;  this  Journal, 
Abstr.  1880,  p.  799),  the  author  adds  a  fourth,  obtained  in  the  form 
of  needles,  readily  soluble  in  water,  sparingly  in  alcohol,  of  the  formula 
PlCCaHaOs)^  +  Pb(C2H302,CH02)  +  2H2O. 

It  is  impossible  to  separate  acetic  from  formic  acid  by  means  of  the 
solubility  in  alcohol  of  their  lead  salts,  as  stated  in  many  works  on  the 
subject,  because  the  formate  passes  into  alcohoHc  solution  together 
with  the  acetate. 

The  author  contradicts  the  usual  statement  that  1  part  of  lead 
acetate  is  soluble  in  about  8  parts  of  strong  alcohol.  He  found  that 
15 — 16  parts  of  80  per  cent,  alcohol  was  required  to  dissolve  1  part  of 
the  salt.  0.  H. 
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Amido-acids  of  a-Hydroxybutyric  Acid.  By  E.  Duvillier 
(Ann.  Ghim.  Phys.  [5],  20,  185 — 206). — Many  years  ago  Volhardt 
showed  that  the  synthesis  of  sarcosine  or  methyl-amido-acetic  acid 
could  be  effected  by  the  action  of  methylamine  on  ethyl  chloracetate ; 
by  a  similar  reaction  the  author  has  prepared  metkylamidobutyric  acid. 

Normal  a-bromobutyric  acid  is  carefully  added  to  a  very  concen- 
trated solution  of  methylamine  (prepared  from  dimethyl- oxamide), 
and  the  mixture  heated  in  a  closed  vessel  at  100  for  several  hours. 
When  the  action  is  complete,  the  product  is  boiled  with  baryta  as 
long  as  methylamine  is  disengaged,  and  the  excess  of  baryta  is  after- 
wards precipitated  by  dilute  sulphuric  acid.  The  filtrate,  on  being 
evaporated  on  a  water-bath  and  allowed  to  cool,  solidifies  to  a  mass 
of  slender  needles,  consisting  of  the  hydrobromide  of  methylamido- 
butyric  acid. 

In  order  to  purify  the  salt,  it  is  dissolved  in  water ;  silver  carbo- 
nate added  to  remove  the  hydrobromic  acid,  and  the  filtrate  eva- 
porated to  dryness.  The  residue,  dissolved  in  alcohol  and  crystallised, 
furnishes  perfectly  pure  methylamido-butyric  acid. 

The  results  obtained  by  the  analysis  of  this  substance  corresponded 
accurately  with  the  formula  C5HnI^02,. the  constitutional  formula  of. 
which  may  be  written  CH3.CH2.CH(NHMe).COOH. 

The  acid  is  very  soluble  in  water  and  in  boiling  alcohol,  but  is  in- 
soluble in  ether.  It  has  a  slightly  sweet  taste  and  a  weak  acid  reac- 
tion. It  may  be  heated  to  120°  without  alteration,  but  at  a  higher 
temperature  it  is  decomposed. 

The  aurochloride  and  platinochloride,  hydrochloride,  sulphate, 
nitrate,  and  the  copper  salt  of  methylamidobutyric  acid  were  pre- 
pared and  analysed.  They  present  no  characteristics  of  special 
interest. 

Ethylamidobutyric  acid,  CH3.CH2.CH(N'HEt).COOH,  is  prepared 
from  ethylamine  and  bromobutyric  acid  by  a  process  exactly  similar 
to  that  described  above  in  the  case  of  the  methyl  compound.  It  is  a 
crystalline  substance,^  neutral  to  litmus,  which  can  scarcely  be  dis- 
tinguished from  its  lower  homologue  by  any  reaction.  Its  salts  are 
strictly  analogous  to  those  already  mentioned. 

By  treating  bromobutyric  acid  with  an  ethereal  solution  of  aniline, 
phenylamidohutyric  aoid,  CIl3.CH2.CH.(NIIPh).COOH,  is  obtained. 
By  crystallisation  from  water,  in  which  it  is  very  slightly  soluble,  it, 
presents  itself  as  a  granular,  white,  very  light  powder.  It  is  very 
soluble  in  wood  spirit,  alcohol,  and  ether,  and  these  solutions,  like  the 
aqueous,  have  a  feeble  acid  reaction.  It  differs  from  methyl-  and 
ethyl-amidobutyric  acids,  in  that  when  warmed  with  solution  of  silver 
or  mercurous  nitrate,  it  produces  a  precipitate  of  metallic  silver  or 
mercury. 

The  hydrochloride  is  easily  prepared  by  dissolving  th€  acid  in  dilute 
hydrochloric  acid,  and  allowing  the  solution  to  evaporate  slowly  in  a 
vacuum ;  thus  obtained,  the  salt  forms  groups  of  needles,  which  are 
very  soluble  in  water,  but  much  less  so  in  alcohol  and  ether.  The 
crystals  of  the  hydrochloride  rapidly  become  brown  when  exposed  to 
light,  and  even  in  darkness,  after  the  lapse  of  a  certain  time,  they 
become  perfectly  black.  J.  W. 

h  2 
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Two  Remarkable  Cases  of  Metamerism  in  Carbon  Com- 
pounds. By  L.  ScHREiNER  ((J.  pr.  Ghem.  [2],  22,  353— 360).— The 
author  has  already  described  an  easy  method  of  making  diethyl  carbo- 
nate, C0(0Et)2  {Annalen^  197),  by  slowly  adding  ethylchlorocarbo- 
nate  (Cl.CO.OEt)  to  dilnte  sodium  ethylate  solution  contained  in  a 
flask  provided  with  a  condenser. 

This  simple  method  has  now  been  adopted  by  the  author  to  prepare 
carbonates  of  the  mixed  alcohol  radicals.  Ethyl  chlorocarbonate  was 
first  allowed  to  act  on  sodium  methylate.  After  washing  the  product 
with  water  and  drying  it  with  calciam  chloride,  it  was  found  to  distil 
in  greater  part  at  100°  (730  mm.  bar.),  a  small  portion  only  coming 
over  at  91°,  and  consisting  of  dimethyl  carbonate.  The  larger  portion, 
boiling  at  104°,  was  proved  by  analysis  and  vapour- density  determina- 
tion to  be  methylethyl  carbonate,  EtO.CO.OMe. 

By  acting  with  methylchlorocarbonate  on  sodium  ethylate,  ethyl- 
methyl  carbonate  was  obtained.  Dimethyl  carbonate  was  prepared 
in  a  similar  manner. 

It  was  found  that  the  methylethyl  carbonate  and  efchylmethyl 
carbonate  thus  prepared  are  metameric  bodies,  a  difference  analogous 
to  that  already  noticed  between  the  corresponding  glycollic  compounds 
being  observable.     The  differences  are  tabulated  as  follows : — 


Carb 

onaites. 
Sp.  gr. 

aiycoUate. 

B.p. 

B.  p.              Sp.  gr. 

Dimethyl     . .  . . 

.       91-0° 

1-0600 

134-5°        1-0845 

Methylethyl    ., 

.      1040 

1-0372 

138-6          1-0746 

Ethylmethyl  .. 

,      115-5 

1-0016 

142-0         1-0105 

Diethyl    

125-0 

0-9735 

•  158-4         0-9960 

The  author  also  obtained  two  metameric  derivatives  of  urea,  namely 
ethylmethylurea  and  methylethvlurea.  Ethylmethylurea  was  pre- 
pared by  heating  at  200°  in  a  sealed  tube  a  mixture  of  ethylic  ethyl- 
amidoformate  (EtHN.CO.OEt)  with  a  solution  of  methylamine  in 
absolute  alcohol.  The  substance  was  precipitated  from  the  alcoholic 
solution  by  addition  of  ether,  or  after  distillation  of  the  alcohol,  it  was 
crystallised  from  its  aqueous  solution  by  evaporation  over  phosphoric 
anhydride.     The  crystals  are  deliquescent,  and  melt  at  105°. 

The  metameric  methylethylurea  was  prepared  in  a  similar  way 
from  ethylic  methylamido  formate,  MeHN.CO.OEt,  and  ethylamine. 
Its  crystals  were  very  similar  to  those  of  the  metameric  body,  but 
melted  at  75°. 

After  repeated  fusion,  each  of  these  substances  begins  to  fuse  at 
91°,  and  the  fusion  finishes  at  112^.  This  is  considered  to  be  due  to 
the  change  into  MeHN.CO.OMe  and  EtHN.CO.OEt,  the  latter  being 
known  to  fuse  at  112-5°,  and  the  former  probably  fusing  at  92°. 

The  theoretical  importance  of  the  above  facts  will  be  evident.  The 
metamerism  of  the  pairs  of  compounds  can  only  be  explained  by  the 
assumption  that  the  bonds  of  the  carbon  atom  are  not  similar. 

F.  C. 

Borocitrates,  By  E.  Scheibe  (Pharm.  J.  Trans.  [3],  11,  389— 
390). — 'The  borocitrates  are  specially  valuable  as  remedies  for  diseases 
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of  the  Mdneys  and  for  urinary  calculi.  Their  solvent  power  for 
urates  and  phosphates  is  about  twice  that  of  lithium  benzoate.  Soon 
after  administration,  boric  acid  may  be  detected  in  the  urine,  where  it 
occurs  partly  in  the  free  and  partly  in  the  combined  state.  Schwartz 
(SitzungsbericJU  d.  Dorpater  Ncdurforscher  Ges.,  1879,  204)  has  shown 
that  the  acid  magnesium  borocitrateSj  especially  those  containing  the 
least  proportion  of  acid,  are  strong  antiseptics  against  bacteria.  The 
diborocitrates  ai'e  the  best  adapted  for  therapeutic  purposes. 

Magnesium  forms  three  borocitrates,  all  of  which  do  not  crystal- 
lise— 

Magnesium  triborocitrate    ....      (C6H507)2Mg3.(B3H306)2. 
diborocitrate    ....      (CeHeOr^oMg-z.  (8,^04)2- 
„  monoborocitrate  . ,      (06H707)2Mg.BH02. 

The  preparations  generally  used  gave  the  following  results  on 
analysis : — 

CeHsO;.  Mg.  B(H0)3. 

(!)  ..      61-64  6-23  32-13 

(2)  ..      73-60  8-83^  16-67 

Lithium  borocitrates  are  all  easily  soluble  in  water.     They  are — 

Lithium  triborocitrate    ......      C6H5Li307.'B3H306. 

„         diborocitrate    C6H6Li207.B2H204. 

„        monoborocitrate....      C6H7Li07.BH02. 

Sodium  Borocitrates. — The  three  sodium  salts  are  known,  being  pre- 
pared from  the  carbonate — 

Sodium  triborocitrate     ..     C6H5Na307.B3H306. 

„        diborocitrate ...      C6H6Na..07.B2H204. 

,,        monoborocitrate    ....      C6H7Na07.BH02. 

Ammonium  borocitrates  in  the  moist  state  gradually  decompose,  but 
when  dry  are  stable.  Three  exist,  similar  in  composition  to  the  sodium 
and  lithium  compounds. 

Potassium  Borocitrates. — The  diborocitrate  is  crystalline,  being  the 
only  one  which  crystallises  well. 

Iron  Borocitrates. — Preparations  have  been  made  by  dissolving  ferric 
hydrate  in  solutions  of  the  acid  borocitrates.  Two  compounds  pre- 
pared with  sodium  di-  and  mono-borocitrate  contained  8  and  16  per 
cent,  of  iron  respectively.  L.  T.  O'S. 

Constitution  of  Benzene.  By  J.  Thomsen  (Annalen,  205,  133 — 
138). — The  author  in  another  paper  (7ier.,  13,  1388)  has  shown  that 
the  possible  constitutional  formulae  of  benzene  can  be  arranged  in  nine 
groups.  Of  these  only  two  agree  with  the  chemical  characters  of  ben- 
zene (i.e.,  the  three  isomeric  tri-derivatives).  These  two  are  Kekule's 
hexagon  formula,  with  the  alternate  double  and  single  bonds,  and 
Ladenberg's  formula  with  nine  single  bonds.  The  author  proposes  to 
decide  between  these  formulae  by  his  theory  of  the  heats  of  combustion 
and  formation  of  the  hydrocarbons,  for  by  his  researches  he  has  shown 
that  for  single  and  double   bonds  an  equal  amount  of  energy  is  dove- 
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loped,  whilst  for  a  triple  bond  the  energy  developed  is  nil.  This 
apparently  extraordinary  result  can  be  explained  thus.  If  the  energy 
developed  by  the  single  bond  be  expressed  by  r,  by  the  second  affinity 
by  nil,  by  the  third  by  —  r,  then  the  double  bond  will  give  an  energy 
of  r,  and  a  triple  bond  will  give  nil.  This  result  is  in  perfect  accord- 
ance with  the  chemical  characters  of  the  carbon  compounds.  In  the 
case  of  the  paraffins,  in  which  all  the  carbon  atoms  are  combined 
together  by  single  affinities,  and  all  the  affinities  of  the  carbon  atoms 
are  satisfied,  the  author  has  shown  that  the  splitting  ofi"  of  each  affinity 
is  associated  with  a  heat  absorption  of  14,570  heat-units.  In  the  un-^ 
saturated  compounds,  in  which  two  or  more  carbon  atoms  are  combined 
together  by  a  double  or  a  triple  bond,  these  multiple  honds  form  the  attack- 
ing point  for  chemical  reagents.  For  instance,  when  a  molecule  of  chlorine 
acts  on  a  molecule  of  ethylene,  whereby  the  double  bond  of  both  car- 
bon atoms  is  converted  into  two  single  bonds,  the  chlorine  can  combine 
with  both  carbon  atoms  with  all  the  energy  which  corresponds  to  the 
affinity  between  chlorine  and  carbon.  The  conversion  of  the  double 
bond  into  the  two  single  bonds  is  not  accompanied  by  an  altera- 
tion of  energy.  In  the  case  of  acetylene,  the  conversion  of  the  triple 
bond  into  a  double  and  a  single  bond  is  associated  with  a  development 
of  energy  in  addition  to  that  developed  by  the  affinity  of  chlorine  for 
carbon.  But  when  chlorine  acts  on  a  paraffin,  there  must  be  a  split- 
ting off  of  a  bond  and  an  absorption  of  14,570  heat-units,  whether  the 
reaction  consists  in  the  expulsion  of  a  hydrogen  atom  or  a  dissocia- 
tion into  two  hydrocarbon  radicles.  If  the  received  hypothesis  of 
benzene  be  correct,  then  the  double  bonds  can  be  converted  into  single 
bonds  by  very  violent  reactions,  whilst  in  all  feeble  reactions  there 
will  only  be  a  substitution  of  the  hydrogen  atoms.  The  stability  of 
benzene  points  to  the  absence  of  double  bonds.  According  to  the 
author's  researches  (vide  supra),  the  heat  developed  in  the  formation  of 
a  hydrocarbon  at  constant  volume  can  be  expressed  by  a  formula 
(CwHaw)  =  —nd  +  (2m  -\-  x  ■\-  y)r,  in  which  d  is  the  dissociation- 
heat  of  carbon  =  39,200  heat-units,  x  and  y  the  number  of  single  and 
double  bonds,  and  r  the  heat-absorption  in  the  combination  of  two 
carbon  atoms,  or  one  carbon  atom  and  one  hydrogen  atom  =  14,570 
heat-units.  For  benzene,  adopting  Kekule's  hypothesis,  we  have 
a;  =  3,  2/  =  3,  2m  =  6 ;  for  Ladenburg's  hypothesis  x  =  9,  y  ^=  0, 
2m  =  6,  and  the  heat  of  formation  of  gaseous  benzene  at  constant 
volume  will  be  in  the  first  case  —  6  X  39,200  heat-units  +  12  x 
14,670  heat-units  =  —  60,360  heat-units ;  in  the  second  —  6  X  39,200 
heat-units  +  15  X  14,570  heat-units  =  —  16,650  heat-units.  The 
heat  of  formation  of  benzene  at  constant  pressure  is  1,160  heat-units 
greater,  and  the  value  above  will  become  —  59,200  or  —  15,490.  If 
these  values  be  subtracted  from  the  heats  of  combustion  of  the  con- 
stituents of  benzene  =  786,840,  we  have  for  the  heat  of  combustion  of 
benzene  vapour,  for  the  first  hypothesis  786,840  +  59,200  =  846,040 
heat-units,  and  for  the  second  786,840  +  15,490  =  802,330  heat-units. 
The  experimental  value  found  was  805,800  heat-units.  The  agreement 
betwe^  the  experimental  value  and  that  theoretically  deduced  by 
adopting  Ladenburg's  hypothesis  points  to  the  conclusion  that  "  the 
six  carbo7i   atoms  of  lenzene  are  combined  together  by  nine  single  bonds, 
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and  the  hypothesis  adopted  hitherto  of  a  constitution  of  henzene  with  three 
s-ingle  and  three  double  bonds  is  not  confirmed  by  experiment.** 

y.  H.  V. 

Action  of   Phosphorus  Trichloride    on    Benzene.      By  H. 

KoHLER  (Ber.,  13,  1623 — 1625). — The  author  has  examined  the  bye- 
products  obtained  when  phosphenyl  chloride  is  prepared,  in  the  hope 
of  finding  diphenylphosphorus  chloride  or  triphenylphosphine ;  but 
found  that,  besides  the  reaction  PCI3  +  CgHg  =  PCU-CgHs  -h  HCl, 
only  the  following  reactions  took  place,  with  production  of  diphenyl  and 
phosphorus — 

2C6H6  ^  CeHs-CfiHs  +  Ho, 

2PCI3  +  3H2  =  P2  +  6HC1.  0.  H. 

Action  of  Sulphuric  Acid  on  the  Substituted  Nitro-  and 
Amido-benzenes.  By.  J.  Post  (Annalen,  205,  33— 112).— The 
author  briefly  refers  to  the  researches  of  Hiibner,  Ladenburg,  Korner, 
and  Nolting  on  the  influence  of  a  substituted  element,  or  of  a  grouping 
on  a  second  grouping  introduced  into  the  benzene  nucleus.  When 
nitrobenzene  is  converted  into  the  nitrosulphonic  acid,  and  this  is 
reduced,  there  is  formed  a  different  body,  or  at  least  a  mixture  of 
isoraerides  differing  from  that  obtained  by  the  direct  action  of  sul- 
phuric acid  on  aniline  (Meyer  and  Stiiber,  Annalen,  165,  165; 
Limpricht,  zkU,  177,  794;  Post  and  Urlting, '^er.,  12,  1460;  this 
Journal,  Abst.,  1880,  238). 

On  the  other  hand,  the  author  has  established  that  when  a  hydroxyl 
group  is  present,  i.e.,  when  ortho-  or  para-,  nitro-  or  amido-phenol  is 
converted  into  the  sulphonic  acid,  only  one  compound  is  produced.  If 
the  nitrophenolsulphonic  acids  are  reduced,  the  same  compound  is  ob- 
tained as  when  the  corresponding  amidophcnols  are  converted  into 
sulphonic  acids  (Brackebusch,  Ber.,  7, 163  ;  Hoist,  Ber.,  13,  617  ;  Abst., 
1880,  642).  According  to  the  researches  of  Kolbe  and  Gaube 
{Annalen,  147,  71)  and  Kekule  {Zeits.  f.  Ghem.,  1867,  641),  the  same 
compound  is  obtained  by  nitrating  paraphenol sulphonic  acid  and  by 
converting  orthonitrophenol  into  the  sulphonic  acid.  The  author  by 
sulphating  paranitrophenol  and  nitrating  orthophenolsulphonic  acid 
obtained  the  same  compound  (Post,  Ber.,  6,  395,  and  Stuckenberg, 
Ber.,  7,  1322  and  1055).  According  to  Nolting  {Monitscientif,  680) 
these  reactions  can  be  attributed  entirely  to  the  presence  of  the 
hydroxyl  grouping ;  accordingly  the  author  has  substituted  bromine 
for  the  hydroxyl  grouping,  and  has  established  that  by  sulphating 
orthamidobrombenzene,  and  by  sulphating  and  subsequently  reducing 
orthobromnitrobenzene  the  same  sulphobromamidobenzene  is  produced 
{Ber.,  8,  1557),  although  it  has  not  yet  been  settled  whether  the  same 
hydrogen  atom  is  replaced  by  the  sulphonic  group.  Hiibner  explains 
these  reactions  by  supposing  that  when  an  amido-group  is  sulphated, 
the  NH2  group,  by  its  combination  with  sulphuric  acid,  acquires 
negative  properties,  and  acts  like  the  negative  nitro-group.  To  test 
this,  the  author  has  repeated  Meyer,  Strubner.  and  Limpricht's  ex- 
periments {vide  supra).  In  order  to  establish  which  hydrogen  atom  is 
replaced  by  the  sulphonic  group,  the  author  has  investigated  the 
influence  of  the  presence  of  a  second  amido-group  by  nitrating  their 
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benzoyl  derivatives,  and  subsequently  removing  the  benzoyl  groups 
But  these  researches  are  incomplete,  owing  to  the  easy  decompositioi 
of  the  complex  benzoyl  derivatives  (Stuckenberg,  Ber.,  7,  1322,  an( 
10,  380—386). 

In  order  to  decide  between  the  isomerism  or  identity  of  the  amido- 
phenolsulphonic  acid  from  the  nitrophenol,  the  author  has  studied  th^j 
reaction  of  bromine  and  iodine  on  the  paranitrophenolsulphonic  acid, 
and  investigated  the  iodo-  and  bromo-nitrophenolsulphonic  acid,  and 
diiodo-  and  dibromo-nitrophenols  formed  in  the  reactions  (BrackebuschJ 
Ber.,  7,  167).  These  compounds  were  isomeric  with  those  obtained  byj 
Armstrong  and  Brown  (this  Journal,  25,  859)  by  the  action  of  bro- 
mine  and  iodine,  on  nitrophenolsulphonic  acid  from  orthonitrophenol. 

Sulphating  Paranitrophenol    (m.  p.    115°).      By    J.   Post   (see  als 
Ber.,  6,  395). — In  this  paper  the  only  new  chemical  matter  is  the  cor-| 
rectiou  of  molecules  of  water  of  crystallisation  of  the  barium  salt  of 
the  paranitrophenolsulphonic  acid :  in  the  former  communication  ial 
the  Berichte  the  author   attributed  to  the  barium   salt  the  formuls 
C6H3(N02).SO3.0.BaH20,  in  this  paper  the  author  alters  the  formul 
to  C6H3(NO,).S030.BaoH20. 

Comparison  of  the  salts  of  the  nitrophenolsulphonic  acic 
[OH  :  SO3H  :  NO2  =  1:2:4]:— 

Korner. 

^ '• ^  Post. 

Acid.  Neutral.  Neutral. 

Potassium  salt    ....         —  H2O  — 

Sodium    2H2O  2H2O  2H2O 

Calcium  3H2O  HaO  24H2O 

Barium    H^O  H.O  2H2O 

Copper    —  -»—  anhyd. 

Lead    —  —  liHaO. 

Nitrating  Orthophenolsul^honic  acid.  By  C.  Stuckenberg  (alj 
Ber.,  7,  1332,  and  10,  55  ;  this  Journal,  Abst.,  1877,  ii,  888). 

Amidojphenolsuljphonic  acids.     By  J.  Post  (also  Ber.,  6,  395). 

Proof  of  the  Identity  and  Isomerism  of  the  various  Amidophenol 
sulph-onic  acids.  By  F.  Brackebusgh  (also  Ber.,  7,  163,  and  L.  Holst 
Ber.,  13,  617  ;  this  Journal,  Abst.,  1880,  642). 

Conversion  of  Orthophenolsulphonic  acid  into  the  Para-compounc 
By  J.  Post  (also  Ber.,  8,  1547  j  this  Journal,  1876,  i,  579). 

Orthonitramido-  and  Orthodiamido-phenols  and  their  Nitro-suhsti 
tution  Products.  By  C.  Stuckenberg  (also  Ber.,  7,  1322,  and  If 
380—385;  Abst.,  1877,  ii,  193).— In  this  paper  the  only  nei 
chemical  fact  is  the  proof  of  the  identity  of  the  amidodinitrophenc 
[OH  :  NH2  :  NO2  :  NO2  or  OH  :  NO2  :  NH2  :  NO2  =  1  :  2  :  4  :  oj' 
obtained  by  nitrating  the  monobenzoyl  derivative  of  paramidonitro^ 
phenol  [OH  :  NH2  :  NO2  or  OH  :  NO2  :  NH^  =  1:2:4],  and  subse 
quently  removing  the  benzoyl  group  with  picramic  acid, 

C6H20H(N02)2T^H2  [OH  :  NO2  :  NO2  :  NH^  =  1:2:4:6]. 

This  shows  that  the  author's  paramidonitrophenol  had  the  constitutioi 
OH  :  NO2  :  NH2  =1:4:6. 
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Introduction  of  Bromine  and  Iodine  into  Nitrophen olsulphonic  Acid. 
[OH  :  SO3H:  N02=l  :  2  :  4].     By  F.  Brackebusch  (also  Ber.,  7,  167). 

Sulphonic  Acids  from  Nitratnido-  and  Biamido-henzenes  in  Ortho- 
and  Meta-Series.  By  J.  Post  and  E.  Hardtung  (also  Ber.,  13,  38; 
Abst.,  1880,  394). 

Formation  of  Amidosulpliohenzenes  from  Nitrohenzenc  and  Aniline. 
By  L.  Witting  and  J.  Post  (also  Ber.,  12,  1460;  Abst.,  1880,  238). 

y.  H.  V. 

Oxidation  of  Nitrogenous  Methylated  Benzene  Derivatives. 
By  A.  Bruckner  (Annalen,    205, .  113 — 133). — Part    I.      Anhydro- 

NH 

henzamidoparatolmc  Acid,  CeH/  >C.C6H4.COOH[NH :  ]^  ==  1 :  2], 

[C  :  CC0H=1 :  4]. — Anbydrotolyldiamidobenzene  was  prepared  either 
by  the  action  of  paratoluic  chloride  on  orthonitraniline,  and  re- 
ducing the  tolylnitranilide  formed  (Stover's  process,  Ber.,  7,  463, 
1314),  or  by  the  direct  action  of  orthodiamidobenzene  on  para- 
toluic chloride.  This  latter  reaction  is  so  violent  that  it  must  be 
moderated  by  the  addition  of  benzene.  After  evaporation,  a  mixture 
of  a  neutral  and  a  basic  substance  is  left.  The  neutral  compound 
may  be  separated  by  solution  in  acetic  acid,  and  precipitating  with 
water;  it  forms  colourless  needles  (m.p. 228^^),  and  is  most  probably 
the  diparatoluide  of  orthodiamidobenzene,  C6H4(NHCO.C6H4Me)2. 
The  basic  substance  is  precipitated  from  the  acetic  acid  solution  hj 
sodium  carbonate,  and   is  converted  into  the  hydrochloride  by  hydro- 

chloric  acid.    It  has  the  formula  CeHZ        ^C.C6H4Me[C :  Me  =  1 :  4], 

\  N  ^ 

and  belongs  to  the  class  of  anhydro-bases.  The  author  shows  that  its 
production  in  the  reaction  above  is  due  to  the  decomposition  of  the 
hydrochloride  of  the  toludide  into  the  anhydro-base  and  paratoluic 
acid — 

NH.CO.CeH^Me  -^-x 

CeH/  =  CoH/  ^C.C,H,Me.  + 

^:NH2Cl.C0.CeH,  Me  ^NH.Cr 

CcHjMe.COOH. 

The  base  separates  out  in  golden  flocks  (m.  p.  268°)  ;  its  nitrate  and 
Bulphate  crystallise  in  long  needles. 

In  order  to  obtain  anhydrobenzamidoparatoluic  acid,  the  anhydro- 
base  is  oxidised  with  chromic  acid  mixture,  precipitated  with  excess  of 
water,  and  the  acid  purified  from  the  unoxidised  base  by  converting  it 
into  its  ammonium  salt.  Its  melting  point  lies  above  300° ;  it  crys- 
ialhses  from  water  with  1^0 Ha,  and  from  alcohol  with  2HO2.  '  A 
very  soluble  potassium  salt,  crystallising  in  glistening  needles,  and 
sparingly  soluble  barium  and  calcium  salts  are  described.  The  silver 
salt  is  an  insoluble  precipitate,  from  which  may  be  prepared  the 
corresponding  ethyl  salt  (m.  p.  242°),  crystallising  in  slender  needles. 

NH 

Anhydrotolylketamine,  (CcHZ        y.C.C6B^i),C0.—T\w  silver  salt  of 

^  N  ^ 
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anhydrobenzamidotolm'c  acid  when  heated  in  a  sealed  tube  is  decom- 
posed ;  on  exhausting  the  crude  product  of  the  reaction  with  alcohol, 
and  evaporating  the  solution,  crystalline  needles'  (m.  p.  277°)  of 
anhydrotolylketamine  separate  out.  A  hydrochloride  of  this  base, 
crystallising  in  long  needles,  and  a  platinochloride,  are  described. 

Part  II.   Oxidation  of  Anhydrodiamidoparatolylxylenef 

CeH.Meo/        >C.CeH,Me.[C  :  Me  =  1  :  4]. 

^N  -^ 

Xylidine  and  paratoluic  chloride  react  to  form  a  hard  compact  mass, 
which  is  best  purified  by  dissolving  the  crude  product  in  alcohol,  preci- 
pitating with  water,  and  separating  the  filtrate  by  distillation  in  a 
current  of  steam.  The  residue  is  purified  by  crystallising  out  from 
alcohol.  Paratolylxylidine  forms  long  colourless  needles  (m.  p.  137°), 
insoluble  in  water,  soluble  in  alcohol  and  acetic  acid.  By  directly 
nitrating  paratolylxylidine  with  fuming  nitric  acid,  some  higher  nitro- 
compound is  formed.  The  mononitro- derivative  can  be  prepared  by 
the  action  of  fuming  nitric  acid  on  an  acetic  acid  solution  of  para- 
tolylxylidine. It  forms  golden  needles  (m.  p.  187°).  By  reducing 
mononitroparatolylxylidine,  it  is  converted  into  anhydroparatolyldia- 
midoxylene.  The  base  forms  colourless  crystals  (m.  p.  217°)  ;  its  sul- 
phate, chloride,  and  nitrate  are  described.  By  its  oxidation,  an  acid, 
soluble  in  alcohol,  was  obtained,  but  in  quantity  too  small  for  a  minute 
examination. 

Part  III.  Oxidation  of  Benzotoluidine. — Benzoparatoluidide  is  pre- 
pared by  the  direct  action  of  benzoic  chloride  on  paratoluidine ;  the 
product  is  dissolved  in  concentrated  acetic  acid,  and  oxidised  with 
excess  of  chromic  acid.  The  acetic  acid  solution  is  precipitated  with 
water,  and  the  precipitated  acid  purified  from  the  unoxidised  toluidide 
by  solution  in  soda. 

Benzoparamidobenzoic  acid,  C6H4(COOH).NHBz[COOH  :  NHBz  = 
1  :  4],  thus  prepared,  forms  stellate  groups  of  needles  (m.  p.  278°), 
sparingly  soluble  in  hot  water,  soluble  in  alcohol,  ether,  and  acetic 
acid.  The  copper  salt  is  insoluble,  the  silver  salt  forms  pearly 
glistening  needles ;  the  barium  and  calcium  salts  are  also  described. 
By  heating  with  .dilute  sulphuric  acid  at  150 — 170"^,  it  is  decomposed 
into  benzoic  and  paramidobenzoic  acids. 

Benzortlioamidohenzoic  acid,  C6H4(COOH).NHBz[COOH  :  NHBz  = 
1  :  2].— Benzorthotoluidide  prepared  by  a  process  analogous  to  the 
para-compound  crystallises  in  glassy  needles  (m.p.  142°),  insoluble  in 
cold,  soluble  in  hot  water.  The  orthotoluidide  when  oxidised  with 
chromic  acid  gave  negative  results ;  by  heating  with  alkaline  perman- 
ganate, it  is  converted  into  benzorthamidobenzoic  acid.  It  crystallises 
in  needles  (m.  p.  182°),  insoluble  in  water,  soluble  in  alcohol  and 
ether.  The  barium  and  calcium  salts  crystallise  with  8H2O,  and  the 
magnesium  and  sodium  salts  with  4H2O.  An  acid  identical  with  this 
was  obtained  from  orthoamidobenzoic  acid  by  the  direct  replacement 
of  the  hydrogen  atom  in  the  amido  grouping  by  benzoyl. 
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Part  IY.   Oxidation  of  paratolylanilide, 

C6H4Me.CONHPh(CONHPli  :  CH3  =  1  :  4). 

Paratoluic  chloride  and  aniline  act  violently  on  one  another;  tlie 
purified  anilide  crystallises  in  white  needles  (m.  p.  140 — 141°), 
sparingly  soluble  in  water,  soluble  in  acetic  acid.  The  preparation  of 
ihe  corresponding  acid,  by  oxidation  with  alkaline  permanganate  was  a 
failure,  nothing  but  terephthalic  acid  being  produced.         V.  H.  V. 

Some  Constituents  of  the  Essential  Oil  of  Origanum 
Vulgare  and  Thymus  Serpyllum.  By  E.  Jahns  (Arch.  Pharm.  [3], 
16,  277 — 280). — The  essential  oil  of  Origanum  milgare  is  shown  to 
contain  the  same  phenols  (carvacrol  principally)  that  are  present  in 
0.  hirtum  and  0.  smyrnceum,  although  in  very  small  quantities.  The 
oil  of  Thymus  serpr/lluTn  contains  three  phenols,  one  having  a  smell  of 
creosote,  the  other  two,  which  are  removed  by  ether  from  the  potash 
solution  of  crude  phenols,  are  thymol  and  carvacrol.  Great  difficulty 
was  experienced  in  obtaining  the  carvacrol  in  a  solid  form,  as  the  pre- 
sence of  a  small  quantity  of  thymol  lowers  its  melting  point  to  —17°. 
Artificial  and  natural  carvacrol  are  identical,  the  only  difference 
between  the  two  up  to  the  present  time  having  been  that  the  natural 
substance  gave  a  reaction  with  ferric  chloride,  whereas  the  artificially 
prepared  carvacrol  gave  no  reaction.  This  is  shown  to  be  due  to  the 
solvent,  for  when  both  are  dissolved  in  alcohol,  the  reaction  is  similar 
in  both  cases.  E.  W.  P. 

Action  of  Resorcinol  on  Urea.  By  K.  Bienbaum  and  G.  Lurie 
{Ber.,  13,  1618 — 1621). — When  a  mixture  of  1  part  of  resorcinol  with 
2  of  urea  is  heated  at  250°,  until  evolution  of  gas  has  ceased,  a  crystal- 
line reddish-brown  residue  remains,  insoluble  in  water,  alcohol,  ether, 
and  in  the  usual  solvents,  soluble  with  difficulty  in  glacial  acetic  acid, 
readily  soluble  in  ammonia  and  in  alkali,  and  precipitated  from  its  solu- 
tion bv  acids.     Its  formula  corresponds  with  that  of  dihydroxyphenylene 

C3H3(O.C6H,.OH)2 
cyanurate,    \  +  6H,>0. 

C3H3(0.06H,.OH), 
Cyanuric  acid  heated  with  resorcinol  at  250"  yields  the  same  com- 
pound. 0.  H. 

Phloroglucolphthalein  and  Diresorcinolphthalein.  By  G. 
Link  (J5er.,  13, 1652 — 1656). — The  former  of  these  phthaleins,  obtained 
by  a  process  analogous  to  that  by  which  A.  Baeyer  prepared  fluorescein, 
jforms  reddish-brown  microscopic  needles,  soluble  in  alkalis  without 
fluorescence,  and  in  water,  alcohol,  ether,  and  acetic  acid  ;  it  is  inso- 
luble in  benzene,  chloroform,  and  carbon  bisulphide.  When  heated,  it 
begins  to  decompose,  without  fusion,  at  240°.     Its  composition  corre- 

.C6H,(0H),,         C0H4 
spends  with  the  formula  C^oHnO,  =  0{  >C/  \C0. 

^CcH^coH)/  ^-o-y 

Dissolved  in  soda  solution  and  treated  with  zinc-dust,  it  yields  the 
corresponding  phthalin,  in  the  form  of  a  thick  brown  oil,  becoming 
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solid  on  prolonged  drying ;  it  could  not  be  obtained  in  a  crystallised 
condition,  however. 

Diresorcinolphthalem  is  formed  on  fusing  diresorcinolpbthalic  anhy- 
dride and  stannic  chloride.  It  forms  silvery  laminas  or  needles,  con- 
taining 5^  mols.  H2O,  which  are  soluble  in  alkalis  with  a  blue,  and  in 
concentrated  sulphuric  acid  with  a  brown  coloration.  It  decomposes 
at  2455",  without  fusing. 

The  corresponding  p^^7mZm  crystallises  in  colourless  laminaB,  contain- 
ing 8 J  II2O  ;  it  melts  at  238°,  with  partial  decomposition.         0.  H. 

Some  Derivatives  of  Isophthalic  Acid.  By  B.  Beyer  (/.  pr. 
Chem.  [2],  22,  3ol — 352). — A  quantity  of  isophthalic  acid,  prepared 
by  Fittig's  process,  was  converted  in  part  into  chloride  by  heating 
with  phosphorus  pentachloride,  and  the  chloride  was  converted  into 
amide  by  careful  addition  to  aqueous  ammonia  solution.  The  amide 
is  a  light  white  powder  (m.  p.  265°),  slightly  soluble  in  boiling  alcohol, 
and  almost  undissolved  by  the  other  usual  solvents.  When  heated 
with  phosphoric  anhydride,  it  yields  metadicyanbenzene  (m.  p.  156°). 

The  nitro-isophthalic  acids  were  made  by  treating  the  acid  with 
fuming  nitric  acid  ;  one  of  them  crystallising  in  scales  was  that  described 
by  Fittig  (m.  p.  249°)  ;  but  an  isomeric  acid  crystallising  in  small 
needles  was  also  obtained  (m.  p.  260°). 

These  derivatives  of  isophthalic  acid  were  identified  by  a  nitrogen 
determination  in  each.     The  author  intends  to  examine  them  fully. 

F.  C. 
Preparation  of  Orcinolcarboxylic  Acid  (Pseudorcellic  Acid). 
By  H.  ScHWAEZ  (Ber.,  13,  1643 — 1645). — By  a  method  identical  with 
that  for  the  preparation  of  salicj'^lic  acid  by  Kolbe  and  v.  Heyden,  the 
author  obtained  from  orcinol,  orcinolcarboxylic  acid  identical  with  that 
produced  by  Senhofer  and  Brunner  {Wien.  Akad.  Ber.,  1880)  by  a 
different  method.  It  is  very  readily  soluble  in  alcohol  and  ether  ;  with 
difficulty  in  water,  from  which  it  crystallises  in  long  white  needles. 
Heated  to  fusion,  carbonic  anhydride  is  evolved,  and  orcinol  is  reformed, 
readily  recognisable  by  the  green  fluorescence  when  heated  with  alkali 
and  chloroform.  This  pseudorcellic  acid,  unlike  ordinary  orcellic  acid, 
does  not  yield  an  ethereal  salt  when  boiled  with  alcohol.  0.  H. 

Compounds  of  Orthobenzoylbenzoic  Acid  with  Phenols. 
ByH.  V.  Pechmann  {Ber. ,13,  1608 — 1618). — Monoxydiphenylphthalem, 
formed  on  heating  beuzoylbenzoic  acid  with  phenol  and  stannic  chloride, 
crystallises  from  ether  in  colourless  crystals  (m.  p.  155°),  soluble  in  all 
ordinary  solvents,  excepting  water  and  light  petroleum.  It  dissolves 
in  alkalis  with  a  violet  colour,  similar  to  that  produced  by  phenol- 
phthalein. 

AcetylmonoxydipTienylphtTialein  is  obtained  as  a  crystalline  mass 
(m.  p.  135 — 136°),  on  heating  the  former  compound  with  acetic  anhy- 
dride and  sodium  acetate:  It  yields  a  dibromo-compound  (m.  p.  196") 
on  bromination. 

Monoxydiphenylmethanecayrboxylic  acid, 

C6H5.CH(C6Hi.OH).C«Hi.COOH, 
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is  obtained  in  colonrless,  shining  crystals  (m.  p.  210°)  by  reducing  the 
oxydiphenylphthalein  with  zinc-dust. 

MonoxylpJienylanthranol  is  formed .  on  treating  the  pbthale'in  with 
concentrated  sulphuric  acid,  but  could  not  be  obtained  in  a  crystallised 
state.  By  oxidation  with  sodium  manganate,  an  oxanthranol  was 
obtained,  which  was  converted  into  the  corresponding  acetyl-derivative, 
crystallising  in  needles  (m.  p.  207 — 270°).  0.  H. 

Vulpic  Acid.  By  A.  Spiegel  (Ber.  13,  1629— 1635).— The  author 
has  investigated  this  acid,  which  has  recently  been  studied  by  Moller 
and  Strecker  {Annalen,  113,  56).  He  obtained  from  Getraria  vulpina, 
collected  at  Pontrefiina,  in  Switzerland,  1*5 — 2  per  cent,  of  the  acid, 
from  the  Scandinavian  plant  about  4  per  cent.  It  melts  at  148",  and 
when  heated  to  200°  splits  up  into  methyl  alcohol  and  pulvic  anhydride, 
C18H10O4,  which  crystallises  from  benzene  in  the  form  of  light  yellow 
needles  (m.  p.  120 — 121°),  is  but  slightly  soluble  in  alcohol,  more  readily 
in  hot  chloroform,  benzene,  glacial  acetic  acid  and  acetone,  insoluble  in 
water  or  in  alkaline  carbonates.  It  sublimes  unchanged  when  care- 
fully heated.  When  heated  with  soda  solution  and  acetone,  it  dissolves, 
and  the  addition  of  hydrochloric  acid  to  the  solution  throws  down 
'pulvic  acid,  C18H12O5  (m.  p.  214 — 215°).  The  same  acid  is  obtained 
from  vulpic  acid  by  heating  it  with  milk  of  lime  and  acidulating  the 
solution.  It  is  readily  soluble  in  alcohol,  less  so  in  chloroform,  ether, 
or  acetic  acid,  and  in  water. 

Acid  silver  'pulvate  crystallises  in  tufts  of  yellow  prisms.  Neutral 
silver  pulvate  crystallises  in  long  needles.  Ban' mn pulvate  forms  bright 
yellow  laminae,  sparingly  soluble  in  water.  C ale luvi pulvate  crystallises 
in  long  yellow  needles,  and  cupper  pidvate  in  dark  blue  needles.  The 
alkaline  pulvates  are  very  soluble,  and  crystallise  with  difficulty. 

The  potassium  salt  of  ethylpulvic  ncid  is  obtained  on  adding  nnlvir^ 
anhydride  to  alcoholic  potash.  The  free  acid  crystallises  from  alcohol 
in  transparent  yellow  tablets  (m.  p.  127 — 128").  When  heated,  it 
decomposes,  with  formation  of  ethyl  alcohol. 

Methylpulvic  acid  is  identical  with  vulpic  acid. 

The  formation  of  an  acid  ether  in  alkaline  solution  by  the  more 
addition  of  an  alcohol  to  an  anhydride  is  without  parallel,  but  resembles 
the  direct  formation  of  the  ethers  of  orsellic  acid. 

Pulvamicacid,  C1BH13NO3,  formed  by  adding  ammonia  to  pulvic  anhy- 
dride, crystallises  from  benzene  in  monoclinic  yellow  prisms  (m.  p. 
220°).  It  is  soluble  in  ordinary  solvents,  insoluble  in  water  and 
mineral  acids  ;  unaltered  by  nitrous  acid. 

Dimethyl  pidvate  melts  at  1383-139°. 

Methyl  acetylpulvate,  CisHioOsAcMe,  obtained  by  treating  vulpic  acid 
with  acetic  anhydride,  crystallises  from  alcohol  in  long  silky  needles 
(m.  p.  156°),  insoluble  in  soda  solution. 

Well  crystallised  derivatives  of  vulpic  acid  are  formed  on  treating 
its  ammoniacal  solution  with  zinc-dust.  0.  H. 

Action  of  Phosphenyl  Dichloride  on  some  Chlorides.  By  H. 
KoiiLER  {Ber.,  13,  1626 — 1629), — Iodine,  monochloride  acts  violently 
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on  phosphenyl  chloride,  free  iodine  separates,  and  phosphenyl  tetra- 
chloride is  produced — 

PCl^CeHs  +  2IG1  =  PCI4C6H5  +  I3. 

Neither  tin  chloride  nor  silicium  chloride  acts  on  the  phosphenyl 
chloride. 

Titanic  chloride  yields  the  compound  PCUCeHs.  Antimony  tri- 
chloride mixes  with  the  phosphenyl  chloride  in  all  proportions,  without 
formation  of  a  definite  chemical  compound.  The  pentachloride,  how- 
ever, is  readily  acted  on,  with  the  formation* of  antimony  phosphenyl 
svperchloride,  PCUCeHs-SbCls,  a  solid,  hygroscopic  substance,  fuming 
when  exposed  to  the  air,  and  decomposing  on  heating  with  the  produc- 
tion of  paradichlorohenzene — 

PCl4CeH5,StCl5  =  PCi.,  +  SbCl3  +  HCl  +  CeH4Cl2. 

O.  H. 

Baeyer^s  Process  for  the  Synthesis  of  Indigotin.  By  Rosen- 
STIEHL  {Ann.  Chim.  Phys.  [6],  21,  286 — 288). — Baeyer  has  described 
two  processes  for  the  preparation  of  indigotin  from  cinnamic  or  phenyl- 
acrylic  acid  :  this  is  first  converted  into  ortho-nitro-cinnamic  acid  by  the 
usual  method,  the  ortho-derivative  being  apparently  the  only  one  from 
which  indigotin  can  be  obtained.  In  one  process,  the  ortho-nitro- 
cinnamic  acid  is  converted  (in  the  same  way  that  cinnamic  acid  is 
transformed  into  phenyl-oxyacrylic  acid)  into  ortho-nitro-phenyl- 
oxyacrylic  acid,  which  when  heated  at  110°,  swells  np  and  gradually 
darkens  in  colour.  When  the  product  thus  formed  is  treated  with 
alcohol,  an  insoluble  residue  of  indigotin  remains,  but  the  yield  is 
only  very  small,  and  the  decomposition  is  probably  highly  compli- 
cated. 

The  second  process  srives  much  better  results.  The  ortho-nitro- 
cinnamic  acid  is  converted  by  the  action  of  bromine,  and  subsequent 
treatment  with  a  boiling  alcoholic  solution  of  potash  into  ortho-nitro- 
phenyl-propiolic  acid,  and  when  this  acid  is  heated  at  110°  with  a 
mixture  of  an  alkali  and  a  reducing  agent,  preferably  a  mixture  of 
sodium  carbonate  and  glucose,  indigotin  separates  out  in  the  crystal- 
line form,  C9H5NO4  +  H2O  =  CsHsNO  +  CO2  +  H2O. 

If  a  fabric  be  impregnated  with  a  mixture  of  the  acid,  glucose,  and 
sodium  carbonate,  and  heated  to  the  required  temperature,  by  means 
of  superheated  steam,  for  example,  indigotin  is  formed^  and  is  firmly 
fixed  in  the  fibres  of  the  cloth.  The  importance  of  this  reaction  in 
colour-printing  is  obvious. 

It  would  appear  that  the  phenyl  group  in  the  indigotin  is  capable 
of  undergoing  various  substitutions,  with  production  of  colouring 
matters  giving  different  shades  of  blue.  C.  H.  B. 

New  Hydrocarbon  from  Sequoia  Gigantea.  By  G.  Lungi» 
and  T.  Steinkadler  (Ber.,  13,  1656— 1658).— From  the  leaves  of  the 
Californian  giant  pine.  Sequoia  gigantea,  the  authors  obtained  white 
laminar  crystals  with  bluish  fluorescence  (m.  p.  105°  ;  b.  p.  290 — 
300°)  .     This  substance  is  very  readily  soluble  in  all  ordinary  solvents 
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except   water,    and   lias   the  formula    C13H10.       It    is   isomeric    with 
fluorene,  and  the  authors  propose  for  it  the  term  sequoiene. 

Besides  this  substance,  the  leaves  of  the  Sequoia  yield  three 
different  oils,  boiling  respectively  at  155°,  190—200%  and  at  240°  C. 

0.  H. 

Combinations  of  Anthracene  with  the  Oxides  of  Nitrogen. 
C.  LiEBERMANN  and  L.  LiNDEMANN  (J5er.,  13,  1584 — 1590). — Nitro- 
compounds of  anthracene  have  not  hitherto  been  obtained,  because  on 
treatment  with  nitric  acid,  anthracene  at  once  yields  anthraquinone  and 
nitro-anthraquinones.  By  acting  on  anthracene  dissolved  in  glacial 
acetic  acid  with  nitrous  acid  vapours,  the  authors  have  obtained 
various  additive  products. 

Anthracene  Nitrate,  CuHio.NOaH. — A  current  of  nitrous  acid  is 
passed  into  glacial  acetic  acid  at  30°,  in  which  anthracene  is  sus- 
pended;  it  dissolves,  and  crystals  soon  separate  from  the  brown  solu- 
tion. These  washed  with  alcohol  and  recrystallised  from  benzene, 
form  white  needles  or  prisms,  melting,  with  decomposition,  at  125°. 

The  compound,  CuHio.2N02,  is  obtained  if  the  temperature  is  not 
allowed  to  rise  above  15°.  The  anthracene  alters  but  little  in  appear- 
ance, but  gradually  becomes  converted  into  the  new  compound.  This 
may  readily  be  separated  from  the  anthracene  by  boiling  with  benzene, 
in  which  it  is  sparingly  soluble ;  it  may  be  purified  by  crystallisation 
from  toluene.  It  is  very  sparingly  soluble  in  alcohol,  forms  white 
laminae,  fusing  at  194°,  and  decomposing  a  few  degrees  above  that  point, 
leaving  nitrosuanthrone,  C14H9NO2,  or  CeHi  '.  CO.CH(NO)  !  CeHi,  the 
term  anthrone  being  proposed  for  such  anthracene  derivatives  as  con- 
tain one  of  the  carbon  atoms  of  the  central  C2  group  in  the  form  of 
carboxyl.  Nitrosoanthrone  is  more  readily  obtained  in  the  form  of  a 
yellow  powder  bv  heating  the  compound  CuHio.NOsH  with  dilute 
alkali.  It  crystallises  from  alcohol  in  beautiful  long  yellow  needles 
(m.  p.  146°). 

Nitrosohydranthrone,  C14H11NO2,  is  obtained  in  the  form  of  a  flesh- 
coloured  precipitate  on  neutralising  the  alkaline  filtrate  from  the 
nitrosoanthrone  with  acids,  the  liquid  being  kept  cool. 

Sodium  nitrosohydranthrone,  CuHioNOoNa,  separates  on  the  addition 
of  concentrated  soda  solution  to  an  alkaline  solution  of  the  previous 
compound,  as  long.yellow  needles. 

Nitrosoanthrone  heated  with  alcoholic  potash,  or  with  tin  and 
glacial  acetic  acid,  is  readily  converted  into  the  corresponding  hydr- 
anthrone. 

On  oxidising  the  various  nitro-compounds  with  chromic  acid,  pure 
anthraquinone  is  formed,  proving  that  the  nitrogen  group  is  joined  to 
the  central  C2  group. 

On  heating  a  mixture  of  nitrosoanthrone  and  phosphorus  penta- 
chloride  at  180°,  a  grey  mass  is  produced,  which  after  treatment  with 
boiling  alcohol  and  crystallisation  from  a  mixture  of  light  petroleum 
and  benzene  yields  dichlorarithracene  tetrachloride,  CuHsCle,  in  the 
form  of  white  needles  (m.  p.  205—207°).  Treated  with  boiling 
alcoholic  potash,  it  turns  yellow,  and  yields  tetrachlor anthracene, 
CuHsCli,   very  little  soluble  in   alcohol,  more   so  in   boiling    glacial 
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acetic  acid,  and  crystallising  in  yellow  needles  (m.  p.  152°).  By 
oxidation  witli  chromic  acid,  a  well  crystallised  dichloranthraquinone 
is  formed,  giving  an  alizarin  coloration  on  fusion  with  potash.  The 
hydroxyanthraquinone  produced  has  not  yet  been  examined. 

Derivatives  of  Anthraqninone.  By  C.  Liebermann  (Ber.,  13, 
1596 — 1603). — Experiments  were  undertaken  to  decide  which  of  the 
two  possible  formulae  for  anthraquinol,  proposed  by  Grabe  and  Lieber- 

CH(OH)  /C(OH) 

mann,  was  correct,  C6H4v  /C6H4  or  C6H4<r    |  \C6H4. 

^00 ^  ^C(OH)^ 

By  acetylisation,  the  monacetyl  derivative  was  the  only  one  that 
could  be  recognised  with  certainty,  the  existence  of  a  diacetyl  com- 
pound being  doubtful. 

Anthraquinol  treated  with  excess  of  ethyl  iodide,  or  amyl  iodide, 
yields  only  mono-substitution  derivatives. 

Mhyloxyanthrone,  C6H.i<^^^.^^,.^CeB.ij  crystallises  in  strongly 

refractive  rhombic  prisms  (m.  p.  106 — 107")  :  the  alcoholic  solution 
has  a  beautiful  blue  fluorescence.  On  heating  the  compound,  it  distils 
with  loss  of  water. 

Amyloxyanthrone  forms  shining  colourless  crystals.  On  treatment 
with  fuming  nitric  acid,  the  ethyl  derivative  yields  a  dinitro-coyrvpound, 
Ci4H6(lsr02)2(OH).OEt,  and  by  reduction  with  hydriodic  acid  and 
red  phosphorus,  a  hydrocarbon,  CieHie,  ethylanthracene  dihydride,  is 
produced,  the  amyloxyanthrone  giving  the  corresponding  hydride, 
C19H22.  Both  are  colourless  oily  liquids  of  high  boiling  point.  Both 
oxyanthrones  dissolve  in  concentrated  sulphuric  acid,  forming  cherry- 
red  solutions,  from  which  water  precipitates  needles,  dissolving  in 
alcohol  with  ma2:nificent  srreen  fluorescence. 

The  author  concludes  that  the  constitution  of  anthraquinol  is  repre- 

nQ 

sented  by  the  formula,  C6H4<^Qjnr/Qjg-x^C6H4.  q    ^ 

Reduction-products  of  Camphor.  By  H.  Schrotter  (Ber.,  13, 
1621 — 1623). — Camphor  distilled  over  heated  zinc-dust  yields  benzene, 
toluene,  paraxylene,  and  cymene.  Hence  the  products  are  identical 
with  those  obtained  by  the  action  of  fused  zinc  chloride  on  camphor 
(Fittig,  Koebrich,  and*  Jilke,  Annalen,  145,  129).  Instead  of  laurene, 
described  by  Fittig,  the  author  obtained  further  a  hydrocarbon  boiling 
between  164 — 167°,  and  probably  a  pseudocumene.  O.  H. 

Coffee  Oil.  By  C.  0.  Cech  (/.  pr.  Chem.  [2],  22,  395—398).— 
The  author  communicates  some  preliminary  work  on  the  subject  of  this 
oil.  During  the  roasting  of  coffee  berries,  the  odour  of  the  oil  is  very 
apparent,  and  it  may  be  seen  on  the  surface  of  the  concentrated  extract 
of  coffee  in  the  form  of  small  drops.  The  quantity  of  oil  present 
varies  according  to  the  source  and  condition  of  the  berries,  being  from 
8 — 13  per  cent,,  and  of  this  at  least  one-half  is  volatilised  during  the 
process  of  roasting.    No  considerable  escape  of  gas  or  oil  vapour  occurs 
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during  the  roasting  until  the  berries  turn  brown.  At  that  stage,  the 
berries  are  turned  out  and  tossed  in  the  air  so  as  to  cool  them 
very  rapidly  and  prevent  their  burning ;  the  oil  vapour  is  thus  lost, 
but  might  be  saved  by  connecting  the  roasting  drum  with  an  exhaustor 
which  would  prevent  the  risk  of  the  berries  catching  fire,  and  would 
render  it  possible  to  remove  and  condense  the  vapour  of  the  oil.  The 
oil  thus  obtained  would  doubtless  be  of  value  for  liqueurs. 

The  preparation  of  the  oil  was  carried  out  by  extracting  it  from 
50  lbs.  of  powdered  colfee  berries  of  various  kinds  by  means  of  ether- 
alcohol.  In  this  way  about  1,200  grams  of  a  green,  transparent, 
thick  oil  were  obtained.  It  deposited  crystals  of  caffeine  after  stand- 
ing for  a  time ;  and  after  three  years  separated  into  crystalline  fatty 
acids,  and  a  clear  green  layer  of  liquid  oil,  the  crystals  forming  about 
two- thirds  of  the  whole.  F.  C. 

Palembang  Benzoin.  By  E.  Saalfeld  (Arch.  Pharm.  [3],  16, 
280). — Palembang  benzoin  from  Sumatra  is  free  from  cinnamic  acid, 
and  gives  a  yield  of  10  per  cent,  of  benzoic  acid.  It  is  better  adapted 
for  preparing  the  tincture  than  the  Siamese  gum,  as  the  colour  of  the 
tincture  is  lighter,  has  a  fainter  odour,  and  does  not  become  milky 
when  added  to  water,  but  is  precipitated  in  flocks.  E.  W.  P. 

Light  Resin  Oil.  By  W.  A.  Tilden  (Ber.,  13,  1604—1607).— 
The  distillate  boiling  under  80°  consists  chiefly  of  isobutaldehyde ; 
between  103 — 104°  a  mixture  of  hydrocarbons  distils ;  these  partially 
polymerise  on  treatment  with  sulphuric  acid  diluted  with  25  per  cent, 
of  water  and  an  oil,  boiling  between  245 — 247°  is  obtained.  Heated 
with  sulphuric  acid  until  sulphurous  anhydride  is  evolved,  a  black 
liquid  is  obtained  which  yields  an  intensely  green  solution  when 
diluted  with  alcohol,  and  soon  deposits  a  green  precipitate.  The 
hydrocarbons  left  undissolved  by  dilute  sulphuric  acid,  heated  with  a 
mixture  of  concentrated  and  fuming  sulphuric  acid,  separate  into  a 
portion  not  acted  on,  consisting  apparently  of  a  heptane  (b.  p. 
95 — 97°,  sp.  gr.  at  15°  0*763),  whilst  the  green  sulphuric  solu- 
tion, on  dilution  with  water,  yields  a  black  precipitate,  probably  of 
the  empirical  formula  C20H28O3.  On  oxidation  with  nitric  acid  this 
famishes  two  acids,  of  which  one  readily  crystallises  ;  these  have  not 
yet  been  examined. 

When  the  fraction  distilling  between  103 — 104°  is  shaken  with 
water  in  contact  with  air,  it  yields  the  crystalline  substance  C10H24O4, 
described  by  Tichborne  (Pharm.  J.  Trans.  [3],  1,  302). 

The  fractions  of  higher  boiling  point  were  free  from  toluene,  but 
contained  an  optically  inactive  terpene.  0.  H. 

The  Bitter  Principle  and  Resin  of  Hops.  By  M.  Issleib 
(Arch.  Pharm.  [3],  16,  345— 363).— The  literature  of  the  subject  is 
first  discussed,  the  discrepancies  existing  between  the  statements  of  the 
Tarions  authors  are  pointed  out,  the  cause  of  these  discrepancies  being 
the  imperfect  methods  employed  for  the  separation  of  the  various  sub- 
stances present  in  the  hops.  By  the  term  "  bitter  principle  "  is  to  be 
understood  substances  which  under  the  influence  of  boiling  acids  or 
alkalis,  and  sometimes  ferments,  break  up  into  sugar  and  some  other 
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substance,  belonging  tben,  as  a  rule,  to  tbe  glueosides.  They  have  for  tbe 
most  part  a  bitter  te^ste,  an  acid  or  neutral  reaction,  and  a  few  of  tbem 
contain  nitrogen.  They  differ  from  tbe  alkaloids  in  not  containing 
nitrogen  and  in  their  feeble  action  on  the  animal  economy,  picrotoxin, 
colchicin,  and  a  few  others  being  exceptions.  At  the  same  time  as 
the  author  examined  the  extract  of  hops,  he  also  examined  the  com- 
position of  "  lupulin,"  which,  according  to  Ives,  is  a  yellow  powder 
found  at  the  base  of  the  scales  of  the  hop  cones. 

After  a  preliminary  and  comparative  trial  of  the  effects  of  hot  and 
cold  water,  ether  and  alcohol,  on  both  lupulin  and  hops,  he  proceeds 
to  describe  the  method  he  has  employed  for  the  isolation  of  the  bitter 
principle.  An  extract  of  hops  with  cold  water  was  treated  with  animal, 
charcoal,  and  the  charcoal  after  careful  drying  was  exhausted  with 
90  per  cent,  alcohol  ;  the  result  was  a  yellow  solution,  which  on 
partial  evaporation  yielded  a  precipitate  of  a  brown  resin  (a),  and  in 
the  solution  a  bitter  substance  remained  which  could  not  be  crystal- 
lised. Ether  removes  from  the  aqueous  solution  of  the  above  only  the 
bitter  principle  (6),  leaving  another  substance  which  is  not  bitter 
(c),  dissolved  in  the  water.  The  true  "bitter"  amounts  to  only  0*004 
per  cent,  of  the  hops,  whereas  when  lupulin  is  submitted  to  a  like 
process  the  yield  is  O'll  per  cent,  of  the  lupulin  employed.  The 
"bitter"  (5),  which  is  pale  yellow,  darkens  at  60°,  and  if  the  tem- 
perature remains  constant  for  some  time  it  can  be  powdered ;  it  is 
soluble  in  cold  water,  alcohol,  benzene,  &c.,  and  is  amorphous,  non- 
nitrogenous,  and  slightly  acid.  Alkalis  dissolve  it  with  an  intense 
yellow  coloration,  but  no  colour  is  produced  by  the  addition  of  ferrous 
or  ferric  salts.  From  analysis,  it  would  seem  to  be  of  the  composition 
C29H46O10,  and  under  the  influence  of  salphuric  acid  it  is  decomposed 
into  "  lupulic  "  acid  and  "  lupuliretin,"  thus  : — 

2C29H46O10   +   3H2O   =   CioHisOi   4-   C40H82O19. 
Bitter  principle.  Lupuliretin.       Lupulic  acid. 

Of  the  properties  of  lupulic  acid,  no  description  is  given,  except  that 
it  is  crystalline,,  as  the  quantity  at  hand  was  insufficient  for  its  exami- 
nation, but  the  barium  salt  was  prepared,  and  has  the  formula — 

C48H8oBaOi9  +  5H2O. 

The  resin  (a),  referred  to  above,  which  is  separated  during  the 
evaporation  of  the  akioholic  extract  from  the  charcoal,  has  the  com- 
position CioH2403,  and  forms  compounds  with  lead,  barium,  and  cal- 
cium. The  substance  (c)  is  prolbably  an  oxidation  product  of  the 
essential  oil  of  hops,  and  is  produced  as  follows  : — 

C10H13O   +    60   =    CioHisOe. 
Oil  of  hops.  Insoluble  sub- 

stance (c). 

Such  substances  are  often  produced  during  the  exhaustion  of  any 
plant  with  alcohol,  being  at  first  soluble,  but  after  evaporation  of  the 
alcohol  become  insoluble.  The  results  are  then,  that  in  the  hop  are 
contained  a  pseadoglucoside,  C29H46O10,  which  splits  up  into  "  lupulic  " 
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acid  and  lupuliretin,   which  last  is  formed  from  the  hop  resin  by- 
taking  up  the  elements  of  water — 

C10H14O3   +   H2O   =•  CioHigOi, 
Hop  resin. 

and  this  resin  is  produced  by  an  oxidation  of  hop  oil — 

CoHisO    +    04=    CioHuOa    +    2H2O. 
Oil  of  hops. 

whilst  the  substance  (c)  insoluble  in  ether,  is  produced  by  simple  oxida- 
tion of  the  oil  of  hops,  CioHisO  +  50  =  CioHisOe.  E.  W.  P. 

Resin  of  Leptandra.  By  J.  U.  Lloyd  (Pharm.  J.  Trans.  [3],  11, 
370 — 371). — The  author  is  of  opinion  that  the  resin  of  leptandra  of 
commerce  does  not  consist  merely  of  the  resin  precipitated  by  pouring 
an  alcoholic  extract  of  Leptandra  virginica  into  water. 

To  prepare  the  resin,  the  root  is  extracted  with  alcohol,  the  extract 
is  evaporated  to  the  consistency  of  a  syrup,  and  poured  into  ten  times 
its  volume  of  water,  when  the  resin  separates  out.  The  supernatant 
liquid  from  this  is  decanted  and  boiled  with  5  per  cent,  sulphuric  acid 
until  it  loses  its  bitter  taste,  and  a  farther  quantity  of  resin  is  thus  sepa- 
rated. The  precipitated  resin  is  heated  in  a  steam-bath  with  constant 
stirring  until  it  reaches  such  a  consistency  that  when  cold  it  will 
break ;  it  is  then  broken  into  fine  pieces  and  exposed  to  the  air  to  dry. 
The  resin  precipitated  by  the  sulphuric  acid  is  dried  by  simply  expos- 
ing it  to  the  atmosphere.  The  solid  alcoholic  extract  is  prepared  by 
mixing  the  extract  evaporated  to  the  consistency  of  a  thick  syrup  with 
some  of  the  dried  resin  prepared  as  above,  and  finally  drying  the 
mixture  in  a  current  of  warm  air. 

The  author  considers  that  the  bitter  principle  which  remains  in 
solution  after  the  alcoholic  extract  is  poured  into  water  is  a  glucoside, 
but  ^ives  no  proof  of  the  fact  other  than  the  taste  disappears  when  the 
solution  is  boiled  with  sulphuric  acid.  L.  T.  O'S. 

Gloriosa  Superba.  By  C.  J.  H.  Warden  {Pharm.  J.  Trans.  [3], 
11,  495 — 496). — With  a  view  to  throw  light  on  the  poisonous  principle 
of  the  Gloriosa  superha  (an  Indian  plant,  nat.  ord.  Liliacese)  the  author 
has  undertaken  a  chemico-physiological  research.  The  botanical  cha- 
racters of  the  plant  are  fully  described.  Its  juice  has  a  strongly  acid 
reaction  and  slightly  bitter  taste  ;  the  old  roots  have  a  sweet  taste. 

The  root  of  the  plant  collected  before  flowering,  when  cut  and  dried 
VX  the  air,  in  some  parts  assumes  a  yellow  colour,  which  is  also  pro- 
duced by  moistening  the  root  with  an  alkaline  solution ;  the  colour  is 
destroyed  by  acids.  The  fresh  roots  contain  81'OG  per  cent,  moisture. 
The  amount  of  extractive  matter  in  fresh  and  old  roots  diifers,  that 
of  the  latter  being  much  less  than  that  of  the  former — 

New  root.  Old  root. 

Alcoholic  extract 1301  6-05 

Aqueous        „        23-98  19-41 

Ash 4-58  4-47 
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Tbe  aqueons  extract  of  the  fresh  roots  is  of  a  reddish  colour,  has 
a  bitter  taste  and  strongly  acid  reaction  ;  it  reduces  Fehling's 
solution ;  contains  a  trace  of  tannic  acid ;  caustic  alkalis  darken  its 
colour. 

The  alcoholic  extract  contains  a  dark  and  light  resin  (a  and  jS),  also 
a  bitter  principle,  superhin.  These  are  separated  by  pouring  the  con- 
centrated extract  into  water  acidulated  with  acetic  acid.  The  two 
resins  are  precipitated ;  the  solution  is  neutralised  with  sodium  car- 
bonate and  filtered  from  a  trace  of  resin  which  is  thrown  down  ;  the 
filtrate  is  acidulated  with  sulphuric  acid  and  precipitated  with  tannic 
acid.  The  precipitate  is  collected,  mixed  with  an  equal  bulk  of  lime 
and  a  little  water,  the  mass  dried,  and  extracted  with  boiling  alcohol. 
On  evaporating  the  alcoholic  solution  superbin  is  left :  it  is  a  violent 
poison,  0047  gram  being  sufficient  to  kill  a  full-grown  cat. 

The  resins  are  separated  by  treating  the  mixture  with  benzene,  in 
which  the  |S-resin  is  soluble  and  the  a  nearly  insoluble.  The  trace 
of  a-resin  dissolved  is  separated  by  evaporating  the  solution  until  all 
the  benzene  is  expelled,  and  agitating  the  residue  with  ether  and  sodium 
carbonate  ;  the  /5-resin  is  dissolved  and  the  a-resin  remains  in  combi- 
nation with  the  sodium  carbonate;  on  evaporation,  the  /3-resin  is 
obtained. 

The  dark  resin  is  purified  by  repeated  solution  in  potash  and  preci- 
pitation by  dilute  acid.  Another  method  to  separate  the  resin  is  to 
treat  the  root  with  lime  and  digest  with  alcohol,  when  the  |S-resin  is 
dissolved,  or  by  dissolving  the  mixed  resin,  in  alcohol,  adding  milk  of 
lime,  and  after  evaporating  to  dryness  boiling  out  the  jS-resin  with 
alcohol.  The  a-resin  which  remains  apparently  in  combination  with 
the  lime  may  be  separated  from  it  by  heating  with  dilate  hydrochloric 
acid. 

Tartaric  acid  is  also  contained  in  the  root. 

Gloriosa  superha  and  Scilla  maritima  belong  to  the  same  family; 
it  is  probable  that  their  active  principles  are  closely  allied,  if  not 
identical. 

In  a  future  paper,  the  chemical  properties  and  physiological  actions 
of  the  various  constituents  will  be  described.  L.  T.  O'S. 

Viburnum  Prunifolium.  By  H.  Allen  (Pharm.  J.  Trans.  [3], 
11,413 — 414). — The  alcoholic  extract  of  the  root  of  Viburnum  pruni- 
folium  contains  a  colouring  matter  which  is  precipitated  on  addition 
of  lead  acetate,  and  a  brownish  resin  of  very  bitter  taste,  which  it  is 
impossible  to  obtain  free  from  sugar ;  it  is,  however,  probably  a  gluco- 
gide.  The  colouring  matter,  from  which  the  lead  is  separated  by 
means  of  sulphuretted  hydrogen,  gives  with  gelatin  a  brown  preci- 
pitate of  tannate,  with  ferric  chloride  a  greenish-black.  It  has  an 
astringent  slightly  bitter  taste.  The  lead  sulphide  precipitate,  when 
boiled  with  alcohol,  gives  a  solution  yielding  precipitates  with 
mercuric  chloride,  ferric  chloride,  soda  and  potash,  and  with  lead 
acetate. 

The  ethereal  extract  yields  viburnin,  obtained  by  Kramer  from 
Viburnum,  opulus,  a  yellowish- green  mass  with  bitter  taste,  soluble  in 
alcohol,  sparingly  soluble  in  water.     The  residue  from  the  ethereal 
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extract,  wlien  treated  witli  water,  yields  oxalic,  malic,  and  citric 
acids. 

Bj  extracting  the  bark  with  water  and  distilling  the  extract  with 
sulphuric  acid,  valeric  acid  is  obtained. 

The  ash,  which  amounts  to  about  9t»per  cent.,  consists  of  the 
sulphates  and  chlorides  of  calcium,  magnesium,  potassium,  and 
iron.  L.  T.  O'S. 

Eriodictyon  Californicum.  By  W.  C.  Holzhauer  (Pharm.  J. 
Trans.  [3],  11,  170). — The  leaves  were  exhausted  with  alcohol  and 
with  water.  The  alcoholic  extract  contained  a  pale  yellow  volatile 
oil,  lighter  than  water,  of  aromatic  taste  and  smell;  and  a  yellowish- 
white  crystalline  substance,  tasteless  and  odourless,  insoluble  in  cold 
water  and  benzene,  sparingly  soluble  in  hot  water,  imparting  to  it  an 
acid  reaction,  very  soluble  in  chloroform,  ether,  and  alcohol.  Tannin 
was  also  found  in  the  extract. 

In  the  aqueous  extract  gum  was  detected,  associated  with  some 
brown  colouring  matter  and  with  tannin. 

On  adding  water  to  the  ethereal  extract,  a  resinous  precipitate  was 
obtained,  and  the  supernatant  liquid  contained  a  crystalline  substance 
similar  to  that  contained  in  the  alcoholic  extract. 

The  resinous  precipitate  consisted  of  a  vegetable  wax,  caoutchouc, 
and  a  brittle  resin  of  amber  colour,  having  an  aromatic  slightly  bitter 
taste  and  a  faint  odour.  L.  T.  O'S. 

Aralia  Spinosa.  By  L.  H.  Holden  (Pharm.  J.  Trans.  [3],  11, 
210). — The  barks  of  the  Aralia  sjnnosa,  or  false  prickly  ash,  and  the 
Xanthoxylunij  or  true  prickly  ash,  differ  very  much  in  their  physical 
properties. 

The  former  presents  a  comparatively  large  number  of  spines,  about 
a  quarter  of  an  inch  long,  thin,  slender,  tapering  to  a  fine  point, 
having  round  or  oval  bases  ;  the  bark  breaks  with  tough,  but  nearly 
smooth  fracture.  The  latter  has  only  a  few  spines  of  the  same  length 
as  those  of  the  former  but  with  two  edged  with  linear  bases  of  about 
three-quarters  of  an  inch  in  length.  The  bark  is  brittle,  and  has  a 
non-fibrous  fracture. 

The  Aralia  spinosa  bark  is  extracted  with  alcohol,  and  the  extract 
evaporated  to  dryness ;  the  residue  mixed  with  alcohol  to  form  a  paste 
is  treated  with  benzene,  which  removes  the  fat.  The  residue  is  then 
exhausted  with  ether  to  remove  tannin  and  resin.  The  tannin  gives 
a  precipitate  with  lead  acetate,  a  green  colour  with  ferric  salts, 
and  a  ruby-red  with  potash.  It  coagulates  albumin,  is  astringent, 
and  soluble  in  ether,  alcohol,  and  water.  The  residue  is  a  brown 
opaque  fusible  solid,  volatile  at  high  temperatures  ;  it  is  slightly 
acid ;  soluble  in  alcohol  and  ether,  but  insoluble  in  water,  benzene, 
and  chloroform. 

When  the  residue  from  the  alcoholic  extract  is  dissolved  in  water 
and  the  solution  treated  with  lead  acetate,  a  precipitate  is  formed, 
which  carries  down  mechanically  the  bitter  principle ;  this  may  be 
separated  by  washing  the  precipitate  with  alcohol.     On  evaporating 
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the  alcoholic  solution,  a  light  yellow  glucoside  is  obtained,  to 
which  the  name  araliin  is  given.  It  is  neutral,  soluble  in  alcohol, 
dilute  acetic  acid,  and  water,  with  which  it  froths  excessively  on 
agitation ;  it  is  insoluble  in  benzene,  chloroform,  and  ether.  Hydro- 
chloric and  sulphuric  acids  bleach  araliin,  the  characteristic  odour  of 
the  plant  being  evolved.  It  gives  no  precipitate  with  lead  acetate, 
platinum  chloride,  or  mercuric  chloride ;  it  does  not  give  any  of  the 
reactions  for  the  alkaloids. 

When  araliin  is  dissolved  in  dilute  hydrochloric  acid  and  the  solu- 
tion is  boiled,  a  white,  tasteless,  and  odourless  precipitate  is  formed,  for 
which  the  name  araliretin  has  been  adopted.  The  solution  con- 
tained sugar.  When  araliin  is  boiled  with  potash,  an  amber  colour 
is  produced.  Tannic  acid,  on  boiling,  produces  a  flocculent  preci- 
pitate. L.  T.  O'S. 

Analysis  of  Damiana.  By  A.  B.  Parsons  (Pharm.  J.  Trans.  [3], 
11,  271 — 272). — The  results  of  the  analysis  of  Damiana  (Turnera 
aphrodisiaca)  are : — 

Moisture,  at  115—125°  C 9-06 

Ash 8-37 

Chlorophyll,  soft  resin  and  volatile  oil  ....  8 '06 

Hard  brown  resin 6'39 

Sugar,  colour,  and  extractive  matter 6*42 

Tannin    3*46 

Bitter  substance 7*08 

Gum    13-50 

Starch  isomerides 6*15 

Acid  and  alkali  extracts 10'02 

Albuminoids 14-88 

Cellulose 5-03 


98-42 


The  medicinal  properties  of  Damiana  may  be  attributed  to  the  pre- 
sence of — 

(1.)  Volatile  oil,  which  seems  to  be  allied  to  the  terebinthinate 
oils. 

(2.)  Soft  resin,  an  oleo-resin  in  consistence,  having  a  brown  colour 
and  very  acrid  taste,  soluble  in  alcohol  (80 — 90  per  cent.),  chloroform, 
ether,  carbon  bisulphide,  benzene,  and  light  petroleum;  it  is  only 
sparingly  soluble  in  ammonia  and  potash.  It  produces  unpleasant 
irritant  effects. 

(3.)  Hard  brown  resin  (m.  p.  85°)  is  tasteless,  soluble  in  alcohol; 
forms  soluble  soaps  with  ammonia  and  potash.  It  probably  consists 
of  two  different  resins  and  some  colouring  matter. 

(4.)  Bitter  principle  of  light  brown  colour.  It  is  amorphous, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether,  chloroform,  ben- 
zene, light  petroleum,  and  carbon  bisulphide.  It  is  not  a  glucoside, 
nor  does  it  yield  a  precipitate  with  lead  acetate ;  it  is  a  very  valuable 
tonic. 
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(5.)  The  gum,  whicli  is  contained  in  large  quantities  in  tlie  plant 
is  white,  but  becomes  black  on  exposure  to  the  air. 

(6.)  The  tannin  has  no  astringent  properties,  but  gives  a  greenish- 
brown  colour  with  ferric  salts.  Damiana  appears  also  to  contain 
minute  quantities  of  volatile  and  non-volatile  organic  acids,  which  give 
a  purple  precipitate  with  ferric  chloride ;  these  are  not  included  in 
the  above  analysis.  L.  T.  O'S. 

Coal.  By  H.  Reinsch  (/.  pr.  Ghem.  [2],  22,  188— 191).— The 
author's  son,  P.  Reinsch  {Bot.  Gentr.,  4  and  5,  1880),  from  a  micro- 
scopical examination  of  coal,  finds  that  it  consists  for  the  most  part  of 
translucent  globules,  0*13  to  0*24  mm.  in  diameter,  giving  a  black 
cross  with  polarised  light  ;  besides  which,  there  is  a  dark  opaque 
fibrous  structure  of  diverse  form,  and  rarely  occurring  in  cell-like 
formations.  The  properties  of  the  globules  reminded  the  author  of 
those  of  chenopodin  found  by  him  in  1863  in  Ghenopodium  alburn 
(Neu.  Jahrb.f.  Pharm.,  20,  268). 

In  order  to  ascertain  whether  the  globules  consisted  of  chenopodin, 
some  powdered  coal  was  boiled  with  water,  but  the  soluble  product 
was  found  to  be  chiefly  sodium  chloride,  with  traces  of  iron  and  no 
chenopodin.  By  e^sitracting  the  portion  insoluble  in  water  with  alco- 
hol (94  per  cent.),  a  clear  yellowish  solution  was  obtained,  blue 
by  reflected  light,  and  having  an  odour  of  coal-tar.  This  solution  was 
concentrated  by  distillation  on  the  water- bath.  On  cooling,  a  very 
small  quantity  of  delicate  snow-white  flakes  were  found  in  the  upper 
portion  of  the  retort ;  these  resembled  chenopodin,  and  appeared  under 
the  polariscope  as  a  net  of  delicate  polarising  needles.  The  residue  in 
the  retort  had  a  slight  smell  of  tar.  On  evaporating  a  drop,  distinct 
crystals  were  obtained,  showing  no  cross,  however,  under  the  polari- 
scope. The  distilled  spirit  was  perfectly  clear,  but  slightly  fluorescent, 
and  when  mixed  with  a  large  quantity  of  water,  became  bright  blue  by 
reflected  light.  The  author  considers  the  crystalline  body,  which 
partly  evaporates  with  the  alcohol,  to  be  altered  chenopodin. 

No  crystalline  sublimate  was  obtained  by  the  dry  distillation  of  coal 
at  the  temperature  of  melting  lead.  From  the  quantity  of  water  ob- 
tained, the  author  considers  that  coal  contains  more  than  5  to  8  per 
cent,  of  oxygen  (numbers  usually  given  for  oxygen  +  nitrogen).  In 
conclusion,  the  author  directs  attention  to  his  observation  of  the  large 
amount  of  phosphoric  anhydride  in  coal  (Jahresb.,  26,  317),  which  in 
coals  he  examined  amounted  to  1  per  cent.,  and  this,  on  burning  the, 
coal,  necessarily  escapes  into  the  air,  since  coal  ash  contains  mere 
traces  of  phosphoric  anhydride.  The  atmosphere  is  accordingly  not 
only  a  source  of  carbonic  anhydride  for  plants,  but  also,  from  the 
large  amount  of  coal  consumed,  a  source  of  phosphoric  anhydride. 

F.  L.  T. 

Composition  of  Aesculin  and  Aesculetin.  By  C.  Liebermann 
and  R.  Knietsch  (Ber.,  13,  1590 — 1596). — According  to  the  authors, 
acetylaesculetin  contains  only  two  acetyl  groups,  and  has  the  formula 
C9H4O4AC2,  instead  of  three  such  groups,  as  stated  by  Nachbauer 
and  Schitt*.  Hence  SchifE's  formula  for  aesculetin, 
C6H2(OH)(COH)2.CHO, 
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is  doubtful.  It  only  admits  of  tlie  introduction  of  two  bromine  atoms 
into  the  benzene  group  or  into  the  molecule  of  aesculetin,  whilst  Lie- 
bermann  and  Knietsch  obtained  on  heating  a  solution  of  the  substance 
in  glacial  acetic  acid  with  three  molecules  of  bromine,  a  yellow  crystal- 
line powder,  which  after  crystallisation  from  alcohol  forms  long  yellow 
needles,  C9H3Br304  (m.  p.  240°).  Tribromaesculetin  treated  with 
sodium  acetate  and  acetic  anhydride,  yields  tribromdiacetaesculetin, 
C9HBr3(AcO)202,  crystallising  from  alcohol  in  long,  white,  very 
thin  needles  (m.  p.  180 — 182°).  The  same  compound  is  formed  by 
the  action  of  bromine  on  a  hot  solution  of  acetaesculetin  in  glacial 
acetic  acid. 

The  authors  confirm  Rochleder's  empirical  formulae  for  aesculetin, 
C9H6O4,  and  for  aesculin,  dsHieOg. 

Aesculin,  recrystallised  from  its  aqueous  solution,  loses  24  per  cent. 
=  l^HaO  on  drying  at  120 — 130"  C.  If  bromine  is  gradually  added  to 
a  cooled  solution  of  aesculin  in  glacial  acetic  acid,  a  white  precipitate  of 
dibromaesculin  (m.  p.  193 — 195°),  dsHuBrgOg  is  obtained.  It  yields 
needles  of  a  dihrompentacetaesculin,  CisHgAcsBrgOg  (m.  p.  203 — 206°). 
Treated  with  concentrated  sulphuric  acid,  it  yields  dihromaesculetin^ 
C9H4Br204,  slightly  soluble  in  water,  and  crystallising  from  alcohol  in 
yellowish  needles  (m.  p.  233°),  which  may  be  converted  into  dibromdi- 
acetaesculetin,  C9H2Ac2Br204  (m.  p.  177°).  0.  H. 

Aspidospermine  and  Paytine.  Bj  N.  Wulfsberg  (Pharm.  J. 
Tra7is.  [3],  11,  269 — 271). — The  author  makes  a  botanical  comparison 
between  the  "  white  payfca  bark,"  which  yields  paytine,  and  the  "  white 
quebracho  bark,"  which  yields  aspidospermine,  and  then  proceeds  to 
make  a  comparison  between  the  chemical  results  obtained  by  Hesse 
with  pavtine  (Annalen,  154,  287),  and  by  Fraude  with  aspidospermine 
(Ber.,  11,  2189,  and  12,  1560). 


Paytine. 
Colourless  prisms. 

Bitter  taste. 

Readily    soluble    in    alcohol   and 
ether. 


Sparingly  soluble  in  water. 
M.  p.  156°  C. 

Heated    above    m.  p.    chars, 
yields  oily  distillate. 


and 


Crystalline  hydrochloride,  hy- 
driodide  and  nitrate.  Sulphate, 
oxalate,  chromate,  and  nitro- 
picrate  are  amorphous. 

Hydrochloride  soluble  in  16*6 
parts  water  at  15°. 


A  spidosperrrdne. 

White  prismatic  crystals,  with 
simple  shining  facets. 

Bitter  taste. 

Soluble  in  48  parts  alcohol  (99 
per  cent.)  at  14°  C,  and  in  136 
parts  ether  at  14°  C. 

Sparingly  soluble  in  water. 

M.  p.  205—206°  C. 

Heated  above  m.  p.  decom- 
poses, evolving  irritating  va- 
pour, having  some  resemblance 
to  odour  of  acrolein. 

Does  not  form  crystalline  salts. 


Hydrochloride   readily  soluble    in 
water. 
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Paytine.  Aspidosp  ermine. 

Solutions    of  hydrochloride    pre-  Mercuric  chloride  gives  white  pre- 
cipitated by  mercuric  chloride  cipitate  with  hydrochloride, 
(yellowish). 

Picric  acid  gives  yellow  flocks.  Picric  acid  yellow  precipitate. 

Chromate,    a   yellow    amorphous  Potassium  chromate  and  dichro- 

precipitate.  mate  give  yellow  precipitates  in 

concentrated  solutions. 

Hydrochloride  gives  with  PtCii  a  PtCU  gives  yellow  flocculent  pre- 

yellow  precipitate,  which  when  cipitate,  which    when  dissolved 

boiled  with  hydrochloric   acid,  and  boiled  with  PtCU  is  coloured 

gives     a    brown-red     solution,  deep  violet, 
changing     in    colour    to    blue, 
with  separation   of  blue  preci- 
pitate. 

From  this  comparison  the  author  considers  it  probable  that  these 
two  alkaloids  are  identical. 

The  different  formulae  proposed  for  the  two  compounds  by  the  two 
authors  may  be  explained  by  the  fact  that  Hesse  dried  his  paytine  at 
130 — 140"  C.,  whereby  1  molecule  of  water  of  crystallisation  is  driven 
off.  And,  moreover,  he  finds  that  in  different  samples  crystallised 
from  different  solvents,  the  water  of  crystallisation  behaves  very  dif- 
ferently ;  Fraude,  however,  states  that  in  the  preparation  of  aspido- 
spermine,  a  high  temperature  is  to  be  avoided.  If,  then,  to  Hesse's 
formula  for  paytine,  C21H24N2O0,  a  molecule  of  water  be  added,  a  for- 
mula is  obtained  agreeing  more  closely  with  the  result  of  Fraude's 
analyses  than  either  of  the  formulae  proposed  by  him  (viz.,  C21H04N0O2* 
and  C22H30N2O2).  The  results  of  the  analyses  of  the  platinochloride 
do  not  correspond  very  well  on  account  of  the  reducing  action  of  the 
alkaloid. 

The  geissopermine  of  Hesse  is  distinguished  from  aspidospermine 
and  paytine  by  its  sparing  solubility  in  ether,  and  the  purple-red  colour 
it  gives  with  nitric  acid  ;  it  does  not  reduce  platinum  chloride,  and  has 
the  formula  C,9H24N202.H20. 

Should  the  identity  of  these  two  alkaloids  be  established,  the  author 
proposes  to  retain  the  name  paytuie.  The  payta-bark  on  account  of 
its  richness  in  starch  and  the  absence  of  volatile  compounds,  is  suitable 
for  the  manufacture  of  brandy.  L.  T.  O'S. 

Ditaine.  By  E.  Harnack  (Ber.,  13,  1G48).  Controversial  reply  to 
Hesse  (Annalen,  203,  144). 

Lepidine.  By  S.  Hoogewerff  and  W.  A.  van  Doup  (Ber.,  13, 
1639 — 1640). — When  cinchonine  is  decomposed  by  potash,  lepidine  is 
found  in  considerable  quantity  in  that  portion  of  the  product  which 
boils  at  250 — 270°.  It  was  obtained  in  a  pure  state  by  precipitating 
the  solution  of  the  acid  sulphate  with  alcohol,  recrystallising  the  sul- 
phate, and  decomposing  it  with  potash.    Lepidine  prepared  in  this  way 

*  The  analytical  results  do  not  agree  witli  this  formula. 


110  ABSTRACTS  OF  CHEMICAL  PAPERS. 

boils  at  256 — 258°.  Its  acid  sulphate  (CioH9N)2ll2S04,  crystallises  in 
needles;  the  dichromate,  from  hot  water,  in  golden-yellow  needles,  which 
become  brown  when  exposed  to  light,  and  decompose  at  100 — 110°. 
Lepidme  platinochloride  (CioH9]Sr.HCl)2PtCl4  +  2H2O,  forms  orange- 
red  needles.  With  silver  nitrate,  lepidine  yields  white  needles 
(CioH9N)2AgN03,  fusing  below  100°. 

On  oxidation  with  alkaline  permanganate,  lepidine  firat  yields  methyl 
injridined.icarhoxijlic  acid,  which  is  subsequently  converted  into  pyri- 
dinetricarboxyUc  acid. 

Lepidine  therefore  should  be  considered  as  a  methylquinoline. 

0.  H. 

Apophyllic  Acid.  By  E.  v.  Gerichten  (Ber.,  13,  1635—1638). 
On  treating  apophyllic  acid  with  hydrochloric  acid  (sp.  gr.  1'185)  at 
240°,  methyl  chloride  is  produced,  together  with  a  nitrogenous  acid. 
The  latter  crystallises  in  short  prisms  (m.  p.  266 — 268°),  and  sublimes 
with  partial  decomposition  ;  the  solution  is  precipitated  by  lead,  silver, 
and  barium  salts.  Copper  acetate  produces  no  change  in  the  cold,  but  on 
heating  a  flocculent  precipitate  separates,  which  redissolves  on  cooling  ; 
on  prolonged  heating,  it  becomes  crystalline,  and  then  remains  in- 
soluble in  cold  water.  Ferrous  sulphate  does  not  produce  a  precipi- 
tate. When  the  acid  is  heated  with  soda-lime,  it  decomposes  with 
formation  of  pyridine.  Its  composition  is  represented  by  the  formula 
C7H5NO4,  and  corresponds  with  that  of  a  pyridinedicarhoxylic  acid, 
C5H3N(COOH)2.  It  appears  to  be  identical  with  that  obtained  by 
Hoogewerff  and  van  Dorp  (Ber.,  13,  61),  and  with  the  cinchomeronic 
acid  of  Weidel  (Ber.,  12,  1145). 

The  author  is  of  opinion  that  the  cinchona  alkaloids  and  those  of 
opium  must  also  be  considered  to  be  derivatives  of  pyridine  and 
quinoline. 

Cotarnine  appears  to  contain  the  COOMe  group  of  apophyllic 
acid.  0.  H. 

Investigation  of  the  Processes  of  Decomposition  occurring 
during  the  Rotting  of  Eggs.  By  C.  0.  Cech  (J.  pr.  Chem.  [2], 
22,  338 — 344). — The  main  causes  of  rotting  are  high  temperature 
and  moisture.  The  various  stages  of  decomposition  are  classed  in 
seven  groups  : — (1.)  When  exposed  to  warmth  and  moisture  and  not 
fertilised,  the  albumin  first  becomes  watery,  and  the  membrane  inclos- 
ing the  yolk  bursts,  allowing  a  partial  mingling  to  occur  at  the  surface 
of  the  contact  of  the  yolk  and  albumin.  (2.)  As  the  decomposition 
proceeds  the  contents  become  a  homogeneous  cheesy  mass,  first  white, 
then  yellow,  and  finally  greenish  in  colour.  (3.)  They  then  gradually 
change  into  a  yellow  or  greenish  liquid.  (4.)  If  the  fresh  unfertilised 
egg  is  kept  at  rest  and  at  a  constant  temperature  of  about  14°  with 
exclusion  of  moisture,  the  yolk  remains  entire,  and  after  the  gaseous 
products  of  decomposition  and  the  water  of  the  albumin  have  escaped 
by  diffusion  through  the  shell,  the  residue  forms  a  crust  round  the 
flattened  yolk,  the  shell  appearing  half  empty.  (5.)  When  the  outer 
part  of  the  yolk  is  very  firm,  the  decomposition  is  often  limited  to 
the  albumin,  the  yolk  remaining  unaltered  in  form  as  a  black  mass. 
(6.)  In  fertilised  eggs,  containing    the  "  tread,"  the   decomposition 
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commences  at  the  middle  of  the  egg,  and  the  albumin  is  often  unaltered 
whilst  the  yolk  has  become  watery.  (7.)  All  the  above-mentioned 
changes  proceed  with  a  rapidity  dependent  on  the  temperature  and 
moisture  of  the  air,  and  on  whether  the  eggs  are  at  rest  or  not.  Some- 
times the  pores  of  the  shell  become  closed,  and  the  gaseous  products 
become  confined  under  pressure,  causing  the  egg  to  burst  sponta- 
neously or  when  opened. 

The  author  reserves  the  account  of  qualitative  and  quantitative 
changes  occurring  during  these  seven  kinds  and  stages  of  putrefaction 
for  another  paper,  and  considers  only  the  possibility  of  applying  rotten 
eggs  to  some  technical  purpose. 

A  number  of  rotten  eggs  were  freed  from  their  shells,  and  the  con- 
tents evaporated  to  dryness,  partly  in  mass  and  partly  in  groups  as 
above.  A  fatty  mass,  free  from  the  smell  of  rotten  eggs,  was  obtained  ; 
and  from  this  an  amount  of  oil  was  extracted  which  equalled  in  amount 
that  obtainable  from  an  equal  quantity  of  fresh  eggs.  The  residue 
was  a  dirty  white  earthy  mass  containing  coagulated  albumin,  nitro- 
genous substances  and  salts.  Studied  in  groups,  it  was  found  that 
eggs  from  class  (3)  contained  from  2  to  3  per  cent,  less  oil  than  fresh 
eggs ;  but  eggs  from  class  (2)  gave  an  excess  of  from  1  to  2  per  cent., 
and  from  class  (4)  all  the  oil  of  the  fresh  egg  was  obtainable.  Rotten 
eggs  on  an  average  yielded  lO'o  per  cent,  of  oil,  whilst  from  fresh  eggs 
11  "2 7  per  cent,  was  obtained. 

The  entire  dried  residues,  as  well  as  the  extracted  oil,  could  be 
easily  saponified  with  soda ;  the  soap  thus  obtained  is  perfectly  free 
from  smell,  and  forms  a  good  lather ;  the  dry  particles  in  the 
residue  which  remain  unsaponified,  impart  to  the  soap  a  mottled  ap- 
pearance, and  in  no  way  spoil  its  smell  or  appearance.  If  the  fat  is 
extracted  before  being  saponified,  the  residue  would  be  valuable  for 
the  preparation  of  manure,  since  the  ash  of  the  yolk  contains  60*1 
per  cent,  of  phosphoric  acid.  F.  C. 

Researches  on  the  Physical  Chemistry  of  Blood.  By  G. 
HuFNER  (J.  pr.  Ghem.  [2],  22,  362— 388).— The  author  minutely 
describes  investigations  undertaken  with  freshly  devised  apparatus, 
the  object  of  which  was  to  redetermine  the  number  of  c.c.  of  oxygen 
at  0°  and  under  1  metre  pressure,  which  1  gram  of  the  colouring 
matter  of  the  blood  can  retain  in  feeble  chemical  combination.  The 
result  thus  obtained  leads  also  to  a  revision  of  the  molecular  weights 
of  ha3moglobin  and  oxyhaemoglobin. 

The  absorption  coefficient,  as  above  defined,  had  been  already  found 
to  be  1*16,  after  the  experimental  result  had  been  corrected  for  the 
oxygen  absorbed  by  the  serum,  assuming  that  liquid  to  have  the  same 
coefficient  of  absorption  as  water.  This  assumption  being  unproved, 
and  the  correct  determination  of  the  coefficient  being  necessary  for  the 
spectrophotometric  determination  of  oxygen  in  blood,  the  further 
examination  was  undertaken. 

The  fundamental  expression,  h  =  ah  -\-  bp^  where  Jc  =  the  total 
volume  of  gas  absorbed  reduced  to  O''^  and  1  metre  pressure,  h  =  the 
quantity  of  haemoglobin  present,  p  =  the  pressure  under  which  absorp- 
tion occurs,  a  is  a  constant  representing  the  quantity  of  gas  chemically 
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held  by  nnifc  of  colouring  matter,  h  the  quantity  absorbed  by  the 
liquid,  and  varying  with  the  pressure  p.  The  constants  were  deter- 
mined from  a  large  series  of  experiments,  in  which  h  and  k  were 
noted  when  the  temperature  was  uniform,  but  pressure  varied.  In 
the  first  set  of  absorptiometric  experiments,  carbonic  oxide  was  used 
instead  of  oxygen,  because  it  is  free  from  the  source  of  error  arising 
from  the  combination  of  oxygen  with  the  metallic  impurities  of  the 
mercury  and  the  organic  matters  present  in  the  blood. 

Preparation  of  Reduced  Blood.  Solution. — Defibrinated  dog's  blood 
was  diluted  from  eight  to  ten  times,  and  reduced  by  passing  through 
it  hydrogen  gas  prepared  from  zinc  and  dilute  sulphuric  acid,  and 
purified  by  passing  through  potassium  permanganate  solution,  soda 
solution,  and  water  successively.  A  special  apparatus  was  used 
to  prevent  loss  of  the  blood  by  frothing.  After  about  two  hours, 
200  c.c.  changed  to  a  beautiful  purple-violet  colour,  and  showed  only 
the  reduction-band  in  the  spectrum.  The  liquid  was  then  transferred 
to  a  bulb  provided  with  two  stopcocks,  and  exposed  to  a  Sprengel 
vacuum  at  a  temperature  of  30°  to  remove  all  hydrogen  and  carbonic 
anhydride  from  solution.  It  was  then  preserved  in  the  bulb,  the  stop- 
cock of  which  had  been  closed  after  the  vacuous  portion  had  been 
allowed  to  fill  with  mercury. 

Determination  of  the  Hmmoglohin. — The  quantity  of  haemoglobin  was 
estimated  as  oxyhjemoglobin  by  the  spectroscope  in  the  way  already 
described  (this  Journal,  16,  310),  and  after  dilution  to  an  extent 
estimated  by  careful  weighing,  the  determination  was  always  made 
in  liquids  of  two  different  degrees  of  dilution,  and  also  for  each  liquid 
on  two  different  regions  of  the  spectrum.  The  accuracy  of  the  deter- 
mination, as  well  as  the  purity  and  suitability  of  the  liquid,  was  thus 
made  certain. 

The  ahsorptionieter  employed  by  the  author  was  a  modified  form  of 
Wiedemann's ;  it  is  figured  and  fully  described.  Its  principle  consists 
in  agitating  the  known  volume  of  reduced  blood  solution  with  an 
excess  of  the  pure  gas  in  a  vessel  closed  by  stopcocks,  and  then  ascer- 
taining the  weight  of  mercury  which  enters  after  agitation  owing  to 
the  absorption  of  a  portion  of  the  gas,  precautions  being  taken  to 
prevent  the  contact  of  the  blood  and  gas  whilst  the  latter  is  being  in- 
troduced, and  to  maintain  the  temperature  and  pressure  of  the  gas 
uniform  both  before  and  after  agitation.  The  mercury  to  be  weighed 
was  obtained  after  the  agitation  in  a  pulverised  condition,  and  required 
treatment  with  strong  sulphuric  acid  to  cause  the  minute  globules  to 
unite  ;  it  was  then  washed  and  dried.  The  gas  was  always  employed 
in  a  moist  condition.  In  all  cases  experiments  were  made  with  two 
such  apparatus,  capable  of  holding  different  quantities  of  blood.  The 
trustworthiness  of  this  apparatus  was  first  proved  by  determining 
by  its  means  the  coefficient  of  absorption  of  carbonic  anhydride ;  the 
number  obtained  closely  agreed  with  that  found  by  Bunsen.  Since 
the  blood  solution  could  not  be  long  preserved  unaltered,  it  was  ne- 
cessary to  make  a  number  of  sets  of  determinations,  each  set  requiring 
a  freshly  made  solution. 

From  a  number  of  experiments  with  carbonic  oxide,  the  value  of 
a  =  1'20,  and  of  5  =  0*6305  ;  the  latter  divided  by  the  volume  of  blood 
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solution  gives  0*01979,  a  coefficient  for  serum  less  than  that  for  pure 
water. 

Experiments  were  then  made  with  oxygen:  the  results  obtained 
with  this  gas  showed  much  more  variation  than  those  with  carbonic 
oxide.  The  constants  found  were  as  follows:  a  =  125  ;  &  =  2"117. 
From  the  latter,  it  appears  that  the  coefficient  for  serum  is  greater 
than  that  for  pure  water,  a  result  doubtless  due  to  the  union  of  oxygen 
with  the  impurities  of  the  mercury  and  the  organic  matter  of  the 
serum.  Further  experiments  were  made  with  pure  aqueous  solution 
of  the  colouring  matter,  to  eliminate  the  latter  source  of  error.  In 
some  experiments  the  coefficient  for  oxygen  was  found  to  be  smaller 
than  that  for  carbonic  oxide.  This  was  doubtless  due  to  the  evolution 
of  carbonic  anhydride  formed  by  the  oxidation  of  organic  matter  in 
the  blood.  Taking  into  consideration  the  probable  error  in  each  ex- 
periment, and  calculating  the  coefficient  (a)  from  the  results  obtained 
with  both  carbonic  oxide  and  oxygen,  the  value  1"202  was  obtained. 

Two  determinations  were  then  made  by  allowing  carbonic  oxide  to 
act  on  blood  saturated  with  oxygen.  The  oxygen  was  thus  replaced 
by  carbonic  oxide,  and  was  determined  by  an  analysis  of  the  residual 
mixture  of  carbonic  oxide  and  oxygen,  which  was  removed  by  the 
Sprengel  pump  (Zeits.  f.  Phys.  Ghem.,  1,  313).  The  author  does  not 
consider  that  this  method  gives  the  whole  amount  of  oxygen,  since 
some  is  fixed  by  union  with  metallic  impurities  of  the  mercury,  by 
organic  matter  in  the  blood,  and  by  the  grease  on  the  stopcocks.  The 
numbers  obtained  in  two  experiments  were  117  and  1*18. 

Finally,  midiluted  defibrinated  blood,  which  had  been  violently 
shaken  with  air  at  20°  and  727  mm.  pressure,  was  freed  from  oxygen 
by  the  Sprengel  pump,  and  the  volume  of  oxygen  was  determined. 
After  allowing  for  that  dissolved  by  the  serum,  and  determining  the 
haemoglobin  by  the  spectroscope  in  a  portion  diluted  151  times,  the 
coefficient  of  absorption  was  found  to  be  1*1988. 

From  all  the  above  determinations,  the  most  probable  value  of  the 
coefficient  appears  to  be  1*202. 

Assuming  that  1  molecule  of  hosmoglobin  unites  with  1  molecule 
of  oxygen,  the  molecular  weight  of  haDmoglobin  would  bo  14,133,  and 
of  oxyhaBmoglobin,  14,165 :  the  numbers  calculated  from  the  most 
trustworthy  results  of  analyses  of  oxylia3moglobin  are  14,129  and 
14,161.  These  agree  well  with  the  formula  CencHioooN'ifiiFeSiiOiHo  for 
haemoglobin,  and  this  would  give  for  the  coefficient  of  absorption  for 
oxygen  by  calculation  the  number  1*202,  which  is  identical  with  that 
found  by  the  above  experiments.  Should  this  molecular  wei^-ht  bo 
correct,  it  proves  the  molecule  of  hcemoglobin  to  be  at  least  five  times 
843  heavy  as  that  of  albumin. 

The  author  in  conclusion  expresses  a  hope  that  the  determination 
of  these  constants  may  render  possible  the  application  of  the  simple 
and  exact  spectrophotometric  method  to  the  determination  of  the  pro- 
portion of  oxygen  in  the  blood  as  it  enters  and  leaves  different  organs 
at  rest  and  repose,  and  thus  lead  to  a  knowledge  of  the  "  physiology 
of  oxygen."  F.  C. 
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Nutritive  Value  of  Glycerol.  By  E.  Munk  and  others  {Bied. 
Centr.,  1880,  654 — 657). — Experiments  with  dogs  showed  that  glycerol 
does  not  economise  the  decomposition  of  albumin  in  the  organism, 
nor  does  it  take  the  place  of  carbohydrates  or  fats  when  given  as  food. 

J.  K.  C. 

Relations  between  Work  and  the  Decomposition  of  Food 
in  the  Body.  By  0.  Kellner  (Bied.  Centr.,  1880,  584— 594).— In 
these  experiments  a  horse  was  caused  to  go  through  the  same  amount 
of  work  every  day,  until  the  separation  of  nitrogen  in  the  urine 
became  constant.  The  work  was  then  trebled,  the  diet  remaining  the 
same,  and  it  was  found  that  the  quantity  of  nitrogen  in  the  urine  in- 
creased. This  also  occurred  when  larger  quantities  of  nitrogenous 
food  were  given ;  and  the  amount  of  secreted  nitrogen  returned  to 
the  original  limit  only  when  a  sufficient  diet  of  farinaceous  food  was 
allowed,  thus  showing  that  the  carbohydrates  may  be  considered  as  a 
source  of  muscular  activity.  When  an  animal  is  in  good  working 
condition,  about  half  the  quantity  of  additional  farinaceous  diet  may 
be  expended  in  work.  J.  K.  0. 

Hydrolytic  Action  of  the  Pancreas  and  Small  Intestine.    By 

H.  T.  Brown  and  J.  Heron  (Annale^i,  204,  228 — 251). — An  aqueous 
extract  of  the  pancreas,  as  well  as  the  finely-divided  gland  itself,  con- 
verts stal-ch  into  maltose  and  achroo-dextrin  (^).  On  prolonged 
standing,  dextrose  is  also  formed.  Neither  the  aqueous  extract  nor 
the  gland  itself  has  any  action  on  cane-sugar.  The  inversion  of  cane- 
sugar,  noticed  by  some  observers,  is  due  to  the  development  of  bac- 
teria. The  small  intestine  has  the  power  of  inverting  cane-sugar,  of 
converting  maltose  into  dextrose,  and  of  acting  on  starch  as  a  weak 
ferment.  The  tissue  of  the  intestine  is  much  more  active  than  the 
aqueous  extract.  The  action  of  the  intestine eeems  to  have  no  relation 
to  the  number  of  Lieberkiihn  and  Brunner's  glands,  but  to  depend  more 
on  the  distidbution  of  Peyer's  glands.  In  the  conversion  of  starch  into 
readily  ^ffusible  dextrose  capable  of  assimilation,  the  action  of  the 
pancreas  and  Peyer's  glands  seems  to  be  mutual  and  interdependent. 
The  pancreas  converts  the  starch  into  maltose,  and  the  Peyer's  glands 
then  complete  the  process  of  conversion  into  dextrose.  G.  T.  A. 

Phenol  in  the  Animal  Economy.  By  R.  Engel  (Ann.  Ghim. 
Phys.  [5],  20,  230— 240).— Wohler  was  the  first  to  show  that  benzoic 
acid  during  its  passage  through  the  animal  system  was  converted  into 
hippuric  acid ;  and  more  recently  Baumann  has  observed  that  phenol 
under  similar  circumstances  is  capable  of  combining  with  sulphuric 
acid,  forming  an  ethereal  sulphate,  which  is  afterwards  eliminated 
by  the  urine  as  a  potassium  or  sodium  salt ;  at  the  present  day  the 
existence  of  phenol  in  the  urine,  especially  of  herbivora,  is  well  estab- 
lished. Again,  Nencki  has  shown  that  indole  and  indican  can  be 
detected  in  the  animal  economy  ;  the  former  is  the  result  of  the  putre- 
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faction  of  albuminoids,  whether  by  decomposition  in  air,  or  by  the 
agency  of  the  pancreatic  digestion,  whilst  a  subcutaneous  injection 
of  indole  is  found  to  pass  out  of  the  system  as  indican ;  researches  of 
the  same  nature  have  also  established  that  phenol  and  other  analogous 
compounds  are  produced  by  the  putrefaction  of  albuminoids  together 
with  indole,  and  that  the  quantity  of  indole  diminishes  exactly  in  pro- 
portion as  the  phenol  increases ;  a  portion  of  this  phenol  is  eliminated 
in  the  excreta,  but  by  far  the  greater  part  passes  away  in  the  form  of 
potassium-phenyl  sulphate  as  before  stated. 

Phenol  appears  also  to  be  formed  from  another  source.  One  of  the 
most  constant  products  of  the  decomposition  of  albuminoids  is  tyro- 
sine, a  body  which  is  found  both  in  the  spleen  and  pancreas,  and 
which  in  certain  cases  of  degeneration  of  the  liver  appears  in  notable 
quantity  in  the  urine.  The  injestion  of  tyrosine  determines  an  aug- 
mentation of  potassium-phenyl  sulphate  in  the  urine  ;  there  can  be 
little  doubt,  therefore,  but  that  the  phenol  is  produced  by  the  decom- 
position of  the  tyrosine. 

To  detect  the  presence  of  phenol,  the  liquid  is  acidulated  with  sul- 
phuric acid  and  distilled,  the  distillate  is  tested  either  with  iron 
perchloride  which  gives  a  blue  colour,  or  with  bromine- water  ;  this 
latter  reagent  is  exceedingly  sensitive,  giving  even  with  very  dilute 
solutions  of  phenol  a  white  crystalline  insoluble  precipitate  of  tribromo- 

phenol.      This    reaction    may    also  be    made    a    quantitative    one  if 

90. ^ 
required,  the  weight  of  the  phenol  present  being  equal  to  - —  of  the 

weight  of  the  tribromo-compound  found.  Baumann  estimates  the 
phenyl  sulphate  present  in  urine  by  precipitating  and  removing  the 
sulphates  with  barium  chloride  and  acetic  acid,  and  then  boiling  the 
solution  with  hydrochloric  acid  ;  the  ethereal  sulphate  is  thus  decom- 
posed, and  a  fresh  precipitate  of  barium  sulphate  is  obtained.  From 
the  weight  of  the  latter,  the  weight  of  phenyl  sulphate  present  is  easily 
calculated.  J.  W. 
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Alcoholic  Fermentation  in  the  Roots  of  an  Apple  Tree.      By 

P.  V.  TiEGHEM  (Bled.  Gentr.,  1880,  088— 689).— Owing,  according  to 
•the  author,  to  the  great  dampness  of  the  soil,  the  cells  in  the  roots  of 
an  apple  tree  underwent  an  alcoholic  fermentation  for  some  time, 
during  which  the  tree  presented  a  sickly  appearance.  J.  K,  C. 

Fermenting  Power  of  Diastase.  By  M.  J.  Kjeldahl  (Bicd. 
•Cen^r.,  1880,  689— 691).— The  relation  of  the  strength  in  diastase  of 
two  solutions  of  malt-extract  may  be  expressed  by  their  relative  power 
of  affecting  a  given  weight  of  gelatinised  starch  under  the  same  con- 
ditions, when  the  quantities  of  extract  used  are  not  very  large  :  the 
limits  of  temperature  between  which  the  greatest  fermenting  action 
takes  place  are  from  54"  to  63° ;  the  presence  of  small  quantities  of 
mineral  acids  assists  the  action.  J.  K.  C. 
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Ammonia  in  Plants.  By  H.  Pellet  {Bied.  Centr.,  1880,  673— 
675). — As  the  ammonia  in  beetroot  seems  to  be  present  in  the  form 
of  ammonium-magnesinm  phospbate,  the  finely-grated  roots  were 
digested  with  hydrochloric  acid,  and  distilled  with  magnesia ;  0'19  per 
cent,  of  ammonia  was  found  in  the  dry  root ;  part  of  this  amount  may, 
however,  arise  from  the  decomposition  of  amido-compounds  present 
in  the  plant.  Similar  experiments  were  made  with  the  liquid  ex- 
pressed from  muscle,  and  with  yeast.  Ox  muscle  gave  0'15,  and  yeast 
0'059  per  cent,  ammonia.  J.  K.  C. 

Chemical  Composition  of  Linseed.  By  A.  Ladureau  (Bied. 
Centr.,  1880,  670 — 671). — Russian  linseed  when  grown  in  France 
becomes  valueless  after  the  second  generation  ;  according  to  the  author, 
this  is  due  to  the  ash  of  the  seed  losing  more  than  half  its  phosphoric 
acid  by  being  cultivated  in  French  soil.  J.  K.  C. 

Composition  of  Oats.  By  L.  Grandbau  and  A.  Leclerc  {Bied. 
Centr.,  1880,  669 — 670). — The  authors  have  performed  120  analyses 
of  oats ;  the  mean  result  of  these,  together  with  the  maximum  and 
minimum  quantity  of  each  constituent,  are  given  in  the  following 
table : — 

Mean.  Maximum.       Minimum. 

Water 12-01  15-50  8-50 

Protein    9-80  12-43  7*12 

Nitrogen-free  extract    ..      59-09  64-65  48-60 

Fat 4-58  7-13  2-77 

Fibre 11-20  14-89  6-73 

Ash 3-32  6-14  2-06 

J.  K.  C. 

Fattening  of  Oxen.  By  A.  Voelcker  {Bied.  Centr.,  1880,  660— 
661). — A  comparison  of  the  fattening  effects  of  oil  cake  with  that  of  a 
mixture  of  Indian  corn  meal  and  cotton  seed  cake,  given  as  fodder  to 
young  oxen,  was  in  favour  of  the  latter  mixture,  both  on  the  score  of 
cheapness  and  efficiency.  J.  K.  C. 

Cultivation  of  Furze.  By  ScHiRMER-lSrEUHANS  {Bied.  Centr., 
1880,  678 — 679). — On  dry  soils,  the  cultivation  of  dwarf  furze  as 
fodder  may  be  substituted  with  advantage  for  clover :  analysis  of  the 
dried  substance  gave  the  following  results: — Ash,  5*78;  fibre,  46-80  ; 
albumin,  9*76;  fat,  1*92;  nitrogen-free  extract,  35*74  per  cent. 

J.  K.  C. 

Use  of  Lupines  as  Fodder.  By  v.  Puttkammer  and  others  {Bied, 
Centr.,  1880,  661 — 664). — The  favourable  effect  of  steaming  on  lupine 
seeds  has  been  confirmed  in  many  cases  by  the  authors. 

J.  K.  C. 

Cultivation  of  Soja  Bean.  By  C.  0.  Harz  {Bied.  Centr.,  1880, 
671 — 673). — Various  kinds  of  this  bean  were  planted  in  the  neigh- 
bourhood of  Munich,  but  did  not  thrive  in  a  satisfactory  manner,  as 
the  climate  was  too  cold  for  them.  J.  K.  C. 
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Cultivation  of  various  kinds  of  Beet.  By  J.  Godefroy  and 
A.  DouDOUY  (Bied.  Gentr.,  1880,  652—654). — Chemical  manures  such 
as  sulphate  of  ammonia,  superphosphate,  &c.,  gave  better  results  with 
the  larger  kinds  of  roots  than  stable  dung :  the  "  mammoth "  pro- 
duced the  largest  crop.  J.  K.  C. 

Drainage  Water  from  Moorland.  By  R.  Schiller  (Bied.  Gentr., 
1880,  636 — 638). — The  water  contained  generally  about  100  grams  of 
dissolved  solids  to  the  gallon,  consisting  chiefly  of  sulphates  of  lime 
and  magnesia :  the  amount  of  nitrates  was  greater  in  the  summer 
months  than  in  winter.  J.  K.  C. 

Behaviour  of  Phosphates  in  Water  charged  with  Carbonic 

Acid.  By  H.  Albert  and  R.  Wagner  (Bied.  Gentr.,  1880,  640 — 
647). — The  authors  find  that  precipitated  dicalcium  phosphate  is 
easily  soluble  in  water  charged  with  carbonic  acid,  and  is  not  thrown 
down  by  calcium  carbonate :  solutions  of  alkaline  nitrate  or  carbonate 
also  readily  dissolve  this  phosphate.  Precipitated  phosphate  of  iron 
or  alumina  is  not  so  easily  attacked  by  any  of  these  solvents,  espe- 
cially if  it  has  been  well  dried.  All  kinds  of  soil  absorb  phosphoric 
acid  from  these  solutions,  the  amount  of  absorption  being  determined 
by  the  time  of  contact  only  in  the  case  of  soils  rich  in  lime,  and  in 
this  respect  carbonic  acid  solutions  of  dicalcium  phosphate  play  the 
same  part  as  aqueous  solutions  of  superphosphate,  the  absorption  being 
the  more  complete  the  more  lime  there  is  present  in  the  soil. 

J.  K.  C. 

Organic    Matters    in    Soil ;     Examination    of   Grandeau's 
Theory.      By  0.  Pitsch    {Landw.    Versuchs.-Stat.,    26,  150).— This 
long  paper  is  a  report  of  the  author's   examination  of  the  theory  of 
I  Grandeau  as  to  the  value  of  humus  in  the  soil. 

The  words  employed  by   Grandeau  himself  when  enunciating  his 
theory  in  the  "  Annales  de  la  Station  agronomique  de  I'Esf'areas 
I  follows:  — 

1.  The  mineral  constituents  of  the  soil  are  the  true  nourishment  of 
i  plants,    and    have   the  property  of  traversing  vegetable  tissues,    the 
I  roots  inclusive.     2.  Organic  matters  are   of  the    highest   importance 
I  in  the  development  of  vegetables.    They  arc  not  themselves  assimilated 
:  I  by  the  roots,  but  play  the  part  of  media  between   the  soil  and  the 
plant;   they  combine  with  mineral  matters,  and  form  soluble  com- 
pounds, which  the  roots  of  the  plants  decompose  in  their  turn,  seizing 
on  the  inorganic  and  leaving  the  combustible  matter  untouched.     This 
matter  is  the  indispensable  vehicle  required  to  transfer  and  render 
available  the  mineral  matters  powerless  to  nourish  plants  without  their 
Ixjlp.     .3.  Fertile  soils  offer  their  mineral  ingredients  to   plants   in  a 
state  similar  to  that  in  which  they  are  contained  in  stable  manures. 

This  theory,  if  correct,  would  give  a  new  insight  into  the  nourish- 
ment of  plants,  and  as  Grandeau  estimates  the  valuable  combinations 
of  humus  with  inorganic  substances  by  the  amount  of  so-called 
"  matiere  noire,"  which  can  be  extracted  from  the  soil  by  ammonia,  it 
would  then  offer  an  easy  method  of  calculating  the  value  of  all  soils, 
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and  not  only  so,  but  would  enable  the  farmer  to  bring  bis  soil  up  to 
any  desired  standard  of  fertility.  The  opinions  of  practical  men  agree 
to  a  certain  extent  with  this  theory  (Ville  and  his  followers  excepted), 
and  it  has  found  considerable  confirmation  from  the  experimental 
cultivation  of  sandy  soils— in  certain  instances  the  mixture  of  peaty 
soil  with  sand  and  road- scrapings  giving  exceedingly  good  results. 
The  author  asserts  that  all  or  nearly  all  Grandeau's  own  experiments 
were  made  with  sandy  and  forest  soils,  that  few  or  none  were  made 
with  true  clays,  and  that  the  physical  condition  of  the  soils  so  experi- 
mented on,  caused  by  the  addition  of  the  organic  matter  would  in 
great  part  account  for  the  successful  results.  Impressed  by  the  import- 
ance of  the  subject,  the  author  undertook  its  searching  examination. 
He  obtained  samples  of  13  soils  from  various  farms  in  the  Netherlands, 
the  cultivators  of  which  gave  him  full  information  as  to  their  methods 
of  farming,  and  the  productiveness  of  their  soils.  The  method  em- 
ployed by  Grandeau  for  the  separation  of  his  "  matiere  noire  "  was  to 
place  300  or  400  grams  of  the  clay  in  a  large  funnel,  in  which  was  a 
smaller  one  containing  pieces  of  broken  glass  or  porcelain,  remove  the 
lime  by  tt-eatment  with  dilute  HCl  (10 — 25  c.c.  to  the  litre  of  water), 
wash  the  residue  to  neutral  reaction  and  dry.  An  aliquot  part  was 
then  exhausted  of  its  "  matiere  noire  "  by  dilute  ammonia  (hall 
water),  the  filtrate  evaporated  to  dryness,  ignited,  and  the  P2O5  esti- 
mated  in  the  ash  ;  the  author  suggests  certain  improvements,  but  they 
are  unsuitable  for  abstraction. 

Even  with  modifications,  however,  the  author  does  not  think 
that  this  mode  of  soil  examination  will  displace  that  already  in  use; 
he  allows  that  it  may  prove  a  valuable  addition  to  present  methods, 
and  thinks,  as  a  result  of  the  many  analyses  performed  during  the 
investigation,  that  the  amount  of  P2O5  contained  in  the  ammoniacal 
extract  is  even  a  better  measure  of  the  productive  capacity  of  different 
soils  than  is  the  quantity  of  P2O5  found  in  the  acid  extract  as  now 
prepared. 

An  improvement,  he  believes,  would  be  to  estimate  the  P2O5  in  both 
ways ;  then  should  the  acid  extract  contain  a  large,  and  the  ammonia- 
cal a  small  percentage,  the  soil  would  require  a  manure  rich  in  organic 
matters ;  if  the  reverse  be  the  case  then  one  containing  abundance  of 
phosphates  should  be  applied,  whilst  if  both  extracts  are  proportion- 
ally poor  or  rich  the  fertility  of  the  soil  will  be  less  or  greater  accord- 
ingly. 

These  conclusions,  however,  are  considered  as  independent  of  the 
theory  of  plant  nutrition  under  examination,  which  requires  that 
although  plants  can  by  their  roots  extract  nutritious  matter,  not  only 
from  solutions,  but  from  the  solid  particles  with  which  they  come  in 
direct  contact,  still  profitable  results  cannot  be  obtained  unless  solvents 
be  present  to  offer  a  ready  supply  to  their  roots.  And  further  that  it 
is  the  presence  of  humus  matter  which  causes  the  transfer  of  the 
inorganic  matter  to  the  plant  by  directly  modifying  the  chemical 
character  of  these  mineral  combinations.  The  author  does  not  agree 
with  this  view,  and  thinks  it  more  reasonable  to  believe  that  the 
roots  of  the  plants  or  matters  in  the  soil  other  than  humus  have  a 
solvent  power  similar  to  that  of  acids. 
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•  He  reviews  some  of  the  experiments  relied  on  by  Grandeau  as  proof 
of  the  correctness  of  his  views,  one  being  the  growing  of  certain  seeds 
in  quartz  sand,  exhausted  with  acid,  washed,  and  supplied  with  dilute 
"  matiere  noire;"  the  experiment  proves  simply  that  it  is  capable  of 
nourishing  plants,  but  proves  nothing  more,  and  from  elementary 
analyses  of  two  samples  of  that  substance,  the  author  found  it  to  con- 
tain all  inorganic  substances  required  for  the  nurture  of  vegetables ;  that 
it  does  yield  those  matters  is  not  denied,  but  for  the  support  of  the 
theory  it  must  be  further  proved  that  the  presence  of  humus  is  indis- 
pensable, and  sufficient  evidence  of  this  had  not  been  adduced.  Another 
experiment  of  Grandeau  referred  to,  is  one  in  which  a  sample  of 
E-ussian  black  earth  was  divided  into  two  portions,  one  exhausted  of 
its  "  matiere  noire,"  the  other  not ;  kidney  beans  were  planted  in  both, 
in  the  exhausted  sample  the  show  of  leaves  was  extremely  small,  and 
they  quickly  shed,  in  the  other  portion  the  growth  was  healthy  and 
development  of  leaves  normal.  The  author's  explanation  of  this  is 
that  the  treatment  with  dilute  ammonia  necessary  to  remove  the 
"  matiere  noire  "  removed  at  the  same  time  the  inorganic  nutritive 
matters  formerly  present. 

Another  experiment  relied  on  by  Grandeau  is  one  in  which  four 
boxes,  each  a  square  meter  of  surface,  were  planted  with  various  seeds, 
two  boxes  containing  clayey  and  two  light  calcareous  soil :  one  box  of 
each  was  mixed  with  a  certain  proportion  of  peaty  earth  containing 
little  phosphoric  anhydride  ;  the  product  of  the  boxes  containing  the 
admixture  was  in  all  instances  considerably  higher  than  the  unmixed 
samples.  Grandeau  himself  admits  that  the  physical  condition  of  the 
former  was  much  superior  to  that  of  the  latter;  and  in  this  fact  our 
author  finds  sufficient  explanation  of  increased  production,  it  being 
allowed  by  all  practical  farmers  that  the  diligent  working  of  the  soil 
considerably  influences  the  crop.  The  author  concludes  that  a  critical 
examination  of  the  proofs  advanced  shows  that  not  one  of  them  neces- 
sarily compels  the  adoption  of  the  theory,  whilst  none  of  them  are 
contradictory  to  it  nor  to  other  theories,  previously  either  partially  or 
wholly  formulated  by  Simon,  Mulder,  and  Dettmer. 

Previous  experiments  of  the  author  on  the  solubility  of  phosphates 
in  ammonium  citrate  led  him  to  try  the  effect  of  ammonium  hamate 
in  the  expectation  that  its  behaviour  towards  phosphates  would  be 
similar ;  the  process  of  obtaining  the  pure  humic  acid  is  described  at 
length,  and  its  combination  with  ammonia,  but  it  is  too  long  for 
iabstraction.  The  ammonium  humate  was  found  in  fact  to  exercise 
quite  as  solvent  an  effect  on  the  phosphates  as  the  ammonium  citrate ; 
and  when  mixed  intimately  in  the  soil  during  cultivation,  it  would 
come  into  so  many  points  of  contact  with  the  particles  of  phosphate 
that  it  should  exercise  even  a  more  potent  eflect. 

The  author  concludes  by  declining  to  accept  the  theory  of  Grandeau, 
but  admits  the  very  great  importance  chemically  and  physically  of 
humus  in  soils  ;  he  asserts,  however,  that  its  value  varies  with  the 
nature  of  the  soil ;  and,  further,  that  whilst  Ville  and  his  followers 
who  insist  that  inorganic  substances  are  the  only  valuable  manure 
materials  err  in  one  direction,  Grandeau  errs  as  greatly  in  the  other 
by  the  exorbitant  value  he  places  on  organic  matter.  J.  F. 

k  2 
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Solubility  of  Certain  Manure  Materials.  By  A.  Morgen 
{Landw.  Versuchs.-Stat.,  26,  51 — 75). — The  mimber  of  nitrogenous 
substances  employed  in  the  manufacture  of  artificial  manures  is  very 
large.  An  impression  prevails  that  they  all  require  about  the  same 
period  of  time  for  their  decomposition  in  the  soil,  and  chemical  analysis 
attaches  equal  importance  to  the  nitrogen  contained  in  all.  Practice, 
however,  shows  that  the  actual  value  of  such  substances  to  the  farmer 
depends  greatly  on  the  time  they  require  to  decompose  and  render 
their  valuable  constituents  available  for  plant  nutrition. 

The  subject  has  not  hitherto  been  experimentally  treated  in  Ger- 
many, and  the  author  of  the  present  paper  gives  a  report  of  numerons 
experiments  intended  to  throw  light  on  it.  They  were  made  with 
horn  meal  and  leather  meal,  substances  prepared  from  manufacturers' 
waste  by  steaming  and  drying.  The  experiments  were  divided  into 
three  series,  in  one  of  which  the  samples  were  treated  with  water  for  a 
lengthened  period  in  the  water-bath  at  a  high  temperature,  with  the 
addition  in  certain  cases  of  a  little  sewage  water  to  hasten  decomposi- 
tion. The  second  series  was  similar  to  the  first,  except  that  the 
samples  were  left  exposed  to  the  air  at  the  natural  temperature  of 
the  atmosphere  in  a  garden.  The  third  differed  from  the  other  two 
in  treating,  not  equal  quantities  of  the  substances,  but  quantities  con- 
taining equal  amounts  of  nitrogen. 

In  the  first  series,  5  to  10  grams  of  each  substance  were  placed  in  a 
litre  of  distilled  water,  with,  in  two  cases,  5  c.c.  of  sewage  water 
added,  and  kept  at  30°  C.  in  a  water-bath  for  131  days.  The  amount 
of  nitrogen  which  had  passed  into  solution  at  the  end  of  that  time  was 
in  the  case  of  the  leather  meal  one-third,  and  of  the  horn  meal  two- 
thirds  of  the  total  contained  in  the  samples.  The  addition  of  sewage 
water  does  not  appear  to  have  affected  the  result,  except  in  augment- 
ing the  amount  of  nitrogen  in  the  form  of  ammonium  compounds ;  the 
concentration  of  the  solutions  does  not  appear  to  have  at  all  affected 
the  results. 

In  the  second  series  some  of  the  specimens  were  boiled  before  sub- 
mitting them  to  prolonged  action  of  the  air  and  sun.  These  showed 
slightly  lower  numbers,  owing  probably  to  the  boiling  having  rendered 
albuminous  substances  insoluble.  The  total  results  were  very  similar 
to  those  of  the  first  series,  and  strongly  in  favour  of  the  horn  meal. 

The  third  series  yielded  slightly  different  yet  generally  similar 
results,  and  all  the  experiments  confirm  the  verdict  of  practical  men 
that  the  nitrogen  in  horn  (and  bone)  meals  is  much  more  valuable 
as  a  manure  ingredient  than  that  contained  in  leather  meal.  It 
must  be  borne  in  mind  that  the  whole  object  of  the  leather  manu- 
facturer is  to  render  his  leather  insoluble,  and  that  some  mode  of  re- 
moving the  tannic  acid  must  be  found  before  waste  leather  will  be  as 
easy  of  decomposition  as  bone  or  horn  meal.  J.  F. 

Experiments  with  Various  Phosphates  as  Manure.     By  E. 

Wein  (Bied.  Gentr.,  1880,  647 — 651). — The  soil  in  which  these  experi- 
ments were  carried  out  was  a  mixture  of  sand  and  calcium  carbonate. 
Peas  and  oats  were  manured  in  different  plots  with  various  forms  of 
phosphate,  soluble  and  insoluble,  and  in  every  case  dicalcium  phos- 
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pliate  yielded  tlie  best  result.  The  author  explains  this  by  assuming 
that  in  the  presence  of  excess  of  calcium  carbonate,  soluble  phosphate 
of  lime  is  converted  into  tricalcium  phosphate,  which  is  not  readily 
absorbed  by  the  roots,  whereas  dicalcium  phosphate  does  not  undergo 
this  change.  J.  K.  C. 

Pigeons'  Dung.  By  E.  Wein  {Bied.  Gentr.,  1880,  693).— A 
sample  taken  from  a  church  tower  gave  the  following  results  on 
analysis: — Water,  10*99;  organic  and  volatile  bodies,  56"65 ;  ash, 
33*36;  nitrogen,  2-25;  phosphoric  acid,  2'04 ;  and  potash,  5"49  per 
cent.  J.  K.  C. 

Manure  for  Fruit  Trees.  (Bled.  Gentr.,  1880,  693.)— Experi- 
ments which  were  carried  on  in  Potsdam  showed  the  most  suitable 
manure  for  fruit  trees  to  be  a  mixture  of  potash  sulphate  and  super- 
phos])hate,  which  increased  the  number  of  blossoms  conside^^ably. 

J.  K.  C. 

Manuring  of  Vines.  By  P.  Wagner  and  H.  Prinz  (Bied.  Gentr. j 
188<>,  638 — 640). — Vines  extract  yearly  from  the  soil  only  about  three- 
fourths  of  the  quantity  of  potash  and  phosphoric  acid  extracted  by 
cereals;  the  amount  of  manure  applied  is,  however,  generally  greater. 

J.  K.  C. 
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On  Accurate    Perception  of  Colour-change    in    Titration. 

By  A.  DuPRE  (Analyst  [1880],  5,  123). — The  author  views  the 
coloured  liquid  to  be  titrated  through  a  glass  cell  filled  with  a  solu- 
tion of  the  same  colouring  substance  as  that  contained  in  the  liquid 
itself,  and  yielding  a  colour  of  about  equal  intensity.  The  change  of 
tint  becomes  then  strikingly  manifest  even  in  very  dilute  solutions. 

The  method  has  been  tried  in  the  titration  of  chlorides  in  drinking- 
water  by  standard  silver  nitrate,  using  neutral  potassium  chromate  as 
indicator,  a  glass  cell  with  parallel  faces  at  little  less  than  half  an  inch 
apart  being  filled  with  the  neutral  chromate  solution,  and  interposed 
between  the  eye  and  the  water  contained  in  a  porcelain  dish. 

The  change  of  turmeric  from  yellow  to  brown  is  also  readily  per- 
ceived through  a  turmeric  cell. 

In  titrating  lime  in  water  with  decinormal  sulphuric  acid,  rhe  dish 
was  half  covered  with  a  porcelain  plate,  and  neutral  cochineal  solution 
was  filled  into  the  cell.  At  first  the  tint  of  the  water  is  widely 
different  from  that  of  the  porcelain  plate,  but  when  neutrality  is 
reached  these  tints  appear  identical  if  the  strength  of  the  cochineal 
solution  in  the  cell  and  in  the  water  have  been  fairly  matched. 

The  method  will  be  generally  applicable  to  all  similar  cases  when 
a  colour- change  has  to  be  accurately  noted.  F.  C. 
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Action  of  Uranyl  Salts  on  Turmeric  Paper.  By  C.  Zimmer- 
MANN  (Annalen,  204,  224 — 225). — Uranyl  salts  colour  turmeric  paper 
brown.  The  nitrate  has  a  much  stronger  action  than  the  sulphate 
and  acetate.  The  brown  tint  lies  midway  between  that  produced  by 
alkalis  and  by  boric  acid.  It  may  be  distinguished  from  the  first  by 
its  appearing  in  a  faintly  acid  solution,  from  the  latter  by  its  dis- 
appearance on  addition  of  free  mineral  acids. 

The  brown  colour  i)asses  into  a  violet-black  when  sprinkled  with 
diluted  sodium  carbonate,  and  this  last  is  converted  by  hydrochloric 
acid  into  the  original  yellow,  whilst  the  brown  produced  by  boric  acid 
is  converted  into  a  blue  to  black  by  sodium  carbonate,  and  is  restored 
on  addition  of  hydrochloric  acid.  G.  T.  A. 

Separation  of  the  Heavy  Metals  of  the  Ammonium  Sul- 
phide Group.  By  C.  Zimmermann  (Annalen,  204,  226 — 227). — 
This  is  an  appendix  to  a  paper  in  the  Annalen,  199,  1,  describing 
the  separation  of  zinc  from  the  other  metals  of  the  same  group  by 
means  of  ammonium  thiocyanate  and  sulphuretted  hydrogen.  The 
most  excellent  results  have  been  obtained  by  substituting  thiocyanic 
acid,  prepared  as  follows  : — Two  parts  of  lead  acetate  are  shaken  up 
with  one  part  of  ammonium  thiocyanate ;  the  precipitate  is  washed 
with  cold  wafer  and  decomposed  by  sulphuretted  hydrogen.  The 
Bulphuretted  hydrogen  is  then  removed  by  a  current  of  air. 

The  method  of  analysis  is  either  to  mix  the  liquid  containing  the 
metals  with  excess  of  sodium  carbonate,  or  to  neutralise  it  as  nearly 
as  possible.  In  the  first  case  the  precipitate  is  dissolved  in  the  thio- 
cyanic acid ;  in  the  second  case  some  ammonium  thiocyanate  is  added 
to  the  acid.  The  solution  is  then,  if  necessary,  diluted,  and  sulphu- 
retted hydrogen  is  passed  into  it.  It  is  next  warmed  gently  on  the 
water-bath,  and  proceeded  with  according  to  the  method  described  in 
the  previous  paper.  G.  T.  A. 

Occurrence  and  Estimation  of  some  Nitrates  in  Vegetable 
Substances.  By  I.  Bing  (J.pr.  Ghem.  [2],  22,  348— 361).— Nitrates 
have  been  discovered  and  estimated  in  tobacco-leaves,  and  in  various 
roots,  leaves,  and  blossoms  by  Schlosing  and  others.  The  author  has 
determined  the  nitrates  in  several  kinds  of  Chinese  tea,  in  mate,  valonia, 
and  cofiee  by  Tiemann's  modification  of  Schulze's  process.  The  extract 
from  about  20  grams  of  substance  was  concentrated,  and  mixed  whilst 
nearly  boiling  with  lead  acetate  in  the  smallest  possible  excess ;  the 
yellowish  flocculent  precipitate  is  washed  by  decantation,  and  finally 
filtered  by  suction.  The  filtrate,  mixed  with  a  little  strong  sodium 
sulphate  solution,  is  evaporated  down  to  about  20  c.c.  and  filtered 
from  lead  sulphate ;  it  is  then  distilled  with  addition  of  a  little 
paraffin  to  prevent  frothing.  The  nitric  acid  is  probably  present  in  the 
form  of  potassium  nitrate ;  calculated  as  such,  the  percentages  found 
in  the  air-dried  substances  were  as  follows : — :Four  varieties  of  Chinese 
tea  gave  an  average  of  0051 ;  mate,  0*052  ;  valonia,  0*075  ;  and  coffee, 
when  raw,  0'054,  when  roasted,  0041.  It  is  evident,  therefore,  that  a 
certain  proportion  of  nitrates  are  destroyed  during  the  roasting  of 
coffee.     An  analysis  of  the  mate  showed  that  it   closely  resembled 
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Chinese  tea  in  composition.  The  nitric  acid  was  absorbed  in  every 
estimation  bj  ferrous  chloride,  and  there  never  remained  more  than 
0'3  c.c.  of  unabsorbed  gas.  F.  C. 

Arsenious  Sulphide  as  a  Poison,  and  its  Importance  in 
Judicial  Cases.  By  J.  Ossikovszky  (,/.  pr.  CJiem.  [2],  22,  323 — 
33g)^ — It  is  generally  supposed  that  arsenious  sulphide,  whether 
chemically  precipitated  or  in  the  form  of  anripigment,  has  no  poison- 
ous action  on  the  living  organism.  A  case  of  poisoning  having  occurred 
in  which  food  containing  arsenious  sulphide  was  suspected,  the  author 
considers  that  arsenious  oxide  must  have  been  present  either  as  an 
original  impurity  or  as  a  product  by  chemical  change  of  the  sulphide. 
A  sample  of  auripigment  was  found  by  Tardieu  to  contain  as  an  im- 
purity much  arsenious  oxide,  and  the  author  considers  it  a  priori 
possible  that  during  the  process  of  putrefaction  of  organic  bodies 
arsenious  sulphide  may  be  converted  into  oxide  by  the  action  of  ozone. 

Experiments  were  made  by  exposing  a  mixture  of  arsenious  sul- 
phide, water,  and  pieces  of  decomposing  pancreas  to  a  temperature  of 
35 — 40°  for  a  period  of  seven  days ;  samples  for  analysis  were  removed 
at  intervals  and  filtered,  the  filtrate  on  being  acidified  yielded  a  preci- 
pitate of  arsenious  sulphide,  and  the  acid  filtrate  was  tested  for  arseni- 
ous and  arsenic  acids.  It  was  found  that  precipitated  arsenious  sul- 
phide was  much  more  rapidly  oxidised  under  these  circumstances  than 
the  more  compact  crystalline  auripigment,  but  the  result  obtained  from 
both  forms  of  sulphide  was  similar.  The  albuminoid  bodies  present, 
on  decomposition,  yielded  ammonia,  which  dissolved  a  portion  of  the 
sulphide  as  such ;  this  was  precipitated  on  acidifying  the  liquid  with 
hydrochloric  acid ;  the  arsenious  sulphide  was  also  oxidised  to  arseni- 
ous acid,  and  to  a  smaller  extent  to  arsenic  acid ;  the  quantities  of 
these  oxidation  products  formed  increasing  in  proportion  to  the  time. 
A  considerable  quantity  of  phosphoric  acid  was  simultaneously  formed 
from  the  pancreas. 

Further  experiments  proved  that  in  the  absence  of  the  pancreas,  the 
presence  of  water  at  a  moderate  heat  was  suflicient  to  convert  the  pre- 
cipitated arsenious  sulphide  into  arsenious  but  not  into  arsenic  acid. 

The  author  further  tried  the  effect  of  making  the  liquid,  in  which 
arsenious  sulphide  and  decomposing  organic  matter  were  present, 
alkaline  with  sodium  carbonate,  so  as  to  imitate  the  conditions  exist- 
ing in  the  large  intestine  where  alkaline  secretions  would  mingle  with 
the  food.  It  was  found  that  the  quantity  of  oxidised  arsenic  com- 
pounds formed  was  quite  sufficient  to  produce  poisoning. 

The  conclusions  arrived  at  are  : — 

1.  That  during  the  decomposition  of  organic  bodies  easily  oxidisable 
bodies  are  oxidised,  and  that  arsenious  sulphide  under  such  circum- 
stances is  converted  into  arsenious  acid,  and  to  a  small  extent  into 
arsenic  acid.  The  precipitated  sulphide  undergoes  oxidation  more 
readily  than  auripigment. 

2.  In  cases  of  poisoning  by  arsenious  sulphide,  the  oxidation  pro- 
ducts appear  more  or  less  quickly,  according  to  the  nature  of  the 
decomposing  body ;  the  presence  of  water  and  heat  also  exerts  much 
influence. 
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3.  The  quantity  of  oxidation  products  is  directly  proportional  to 
duration  of  the  decomposition ;  hence  it  becomes  impossible  to  deter- 
mine whether  sufficient  arsenious  acid  was  present  to  prove  fatal  at 
the  time  the  food  was  taken  when  the  suspected  article  has  been  sub- 
mitted to  examination  only  after  a  considerable  interval.  From  a 
long-delayed  chemical  examination  therefore  conclusions  cannot  with 
certainty  be  drawn.  F.  C.    -^B 

Ash  of  Light-coloured  Cod  Liver  Oil.  By  E.  A.  Vanperburg 
(Pharm.  J.  Trans.  [3],  11,  189). — The  inorgaijic  ingredients  of  hj^^ht- 
coloured  Lofodin  cod  liver  oil  were  determined — first,  the  acids,  phos- 
phoric and  sulphuric,  by  saponification,  and  after  separation  of  the 
fatty  acids,  as  ferric  phosphate  and  barium  sulphate ;  secondly,  the 
bases,  lime,  magnesia,  and  soda,  by  carbonising  the  oil,  treating  the 
residue  with  hydrochloric  acid,  separating  the  phosphoric  acid  from 
the  solution  and  estimating  lime  as  oxalate,  the  magnesia  as  magne- 
sium ammonium  phosphate,  and  the  soda  as  sulphate.  In  this  way 
0*37806  per  cent,  inorganic  matter  was  found. 

P2O5.  SO3.  CaO.  MgO.  Na^O. 

0-09135        0-07100        0*15150        0*00880        0*05540 

By  direct  incineration  of  35  grams  of  oil  no  appreciable  quantity  of 
ash  was  left. 

By  igniting  English  oil,  0*002  per  cent,  of  ash  was  left,  consisting 
chiefly  of  iron,  whilst  De  Jongh's  leaves  0*009  per  cent,  of  ash,  consist- 
ing of  iron  and  calcium. 

The  results  do  not  agree  with  those  of  De  Jongh's. 

L.  T.  O'S. 

Elementary  Analysis  of  Organic  Salts  of  Alkalis  and  Alka- 
line Earths.  By  H.  Schwarz  and  P.  Pastrovich  (Ber.,  13,  1641 — 
1643). — The  salts  are  mixed  with  pure  chromic  oxide  and  burnt  in  a 
platinum  boat  in  a  current  of  oxygen,  the  combustion  tube  being 
charged  with  copper  oxide.  Carbon  and  hydrogen  are  obtained  as 
usual,  whilst  the  contents  of  the  boat  are  exhausted  with  water,  and 
the  chrbmate  formed  titrated  with  standard  lead  solution.  Test 
experiments  gave  very  satisfactory  results. 

Nitro- compounds  should  be  mixed  with  chromic  oxide  and  copper 
oxide.  0.  H. 

Analysis  of  Iodine-Iron  Cod  Liver  Oil.  By  E.  A.  Vander- 
BURG  (Pharm.  J.  Trans.  \_S'\,  11,  189 — 190). — The  iron  may  be  deter- 
mined by  igniting  20  grams  of  oil  in  a  platinum  dish,  which  should  not 
be  more  than  one-sixth  full.  The  oil  should  be  gently  heated  until 
the  colour  changes  to  a  brownish- red,  when  combustible  gases  are 
evolved,  which  may  be  ignited,  and  will  continue  to  burn  for  some 
time.  When  the  burning  ceases,  the  oil  is  again  heated  until  more  in- 
flammable gases  are  given  off,  which  are  treated  as  before.  As  soon 
as  the  oil  is  completely  carbonised,  the  residue  is  strongly  ignited  until 
all  the  carbon  is  consumed,  and  the  ash  consisting  of  ferric  oxide  is 
then  weighed.  That  the  ash  consists  of  pure  ferric  oxide,  may  be  subse- 
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quently  tested  by  reduction  with  zinc  and  sulphuric  acid,  and  titration 
with  potassium  permanganate.  The  weight  of  ash  multiplied  by  07 
gives  the  quantity  of  iron  in  the  oil ;  it  should  amount  to  027  per  cent. 
To  determine  the  iodine,  5  grams  of  oil  are  saponified  with  alcoholic 
potash,  the  soap  carbonised,  and  the  residue  washed  with  w^ater.  The 
iodine  in  the  solution  is  estimated  as  palladium  iodide. 

L.  T.  O'S. 

Testing  of  Mustard  Oil.  By  F.  A.  Fluckiger  (Pharm.  J. 
Trans.  [3],  11,  472 — 473). — Mustard  oil  is  frequently  adulterated  with 
carbon  bisulphide,  and  therefore  it  is  of  great  consequence  to  be  able 
to  readily  detect  its  presence.  This  may  be  done  by  distilling  the  oil 
at  a  low  temperature,  when  the  carbon  bisulphide  passes  over,  and 
may  be  converted  into  ammonium  thiocyanate  by  treatment  with 
alcoholic  ammonia.  A  better  way  of  treating  the  distillate,  if  the 
quantity  obtained  will  allow  of  its  being  adopted,  is  to  take  its  boiling 
point  and  specific  gravity,  since  in  presence  of  ammonia,  mustard  oil 
decomposes  to  a  small  extent,  traces  of  ammonium  thiocyanate  being 
formed. 

The  principal  compound  formed  by  the  action  of  ammonia  on 
mustard  oil,  namely,  thiosinamine,  0468^28,  may  be  used  to  deter- 
mine the  value  of  the  mustard  oil.  A  weighed  quantity  of  the  oil  is 
treated  with  alcoholic  ammonia  until  the  smell  of  mustard  oil  has 
entirely  disappeared.  The  solution  is  then  evaporated  to  dryness  and 
weighed.  A  moderate  heat  must  be  used  in  order  to  reduce  the 
quantity  of  ammonium  thiocyanate  formed  to  a  minimum. 

Mustard  oil  when  exposed  to  the  direct  rays  of  the  sun  darkens  in 
colour,  and  a  brown  deposit  forms.  The  oil  then  gives  a  red  colour 
with  ferric  chloride,  and  the  compound  thus  formed  is  insoluble  in 
ether,  it  is  therefore  not  due  to  the  presence  of  thiocyanic  acid. 

When  the  formation  of  xanthic  acid  is  used  as  a  test  for  the  presence 
of  carbon  bisulphide  in  mustard  oil,  care  must  be  taken  that  all  traces 
of  the  oil  are  removed,  as  its  presence  may  lead  to  deceptive  con- 
clusions, unless  very  dilute  alcoholic  potash  is  used  in  the  reaction. 

Pure  mustard  oil  exposed  to  diliused  sunlight  undergoes  no  change. 
If,  however,  it  contains  carbon  bisulphide,  the  colour  changes  to  a 
very  dark  brown,  and  a  dirty  brown-red  deposit  is  formed. 

L.  T.  O'S. 


Technical    Chemistry. 


A  Photo-electric  Regulator  for  Painted-glass  Furnaces.  By 
R.  Germain  (Compt.  rend.,  91,  G88— G90).— The  muffle  in  which  the 
glass  is  heated  is  provided  with  a  window  of  very  refractive  alumina 
glass,  so  that  the  red  glow  within  may  reach  a  distant  mirror.  This 
mirror  concentrates  the  rays  on  a  sphere  of  selenium,  and  the  modifica- 
tion in  the  electric  conductivity  of  that  substance  thus  induced  acts 
on  a  mechanical  arrangement,  whereby  the  fire  bars  are  withdrawn, 
and  the  fuel  allowed  to  fall  out  as  soon  as  the  right  temperature  to  fuse 
the  enamels  is  attained.  R.  R. 
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Disinfecting  Power  of  the  Chlorphenols.  By  C.  0.  Cech 
(/.  pr.  Chem.  [2],  22,  345— 347).— It  has  uften  been  noticed  that  the 
addition  of  bleaching  powder  to  carbolic  acid  in  dressing  wounds 
causes  healing  to  take  place  more  rapidly  than  when  the  acid  is  used 
aloiie.  It  has  been  shown  by  Diamin  that  phenol  and  bleaching 
powder  react  on  one  another,  forming  mono-,  di-,  and  tri-chlorophenol, 
which  may  be  isolated  and  separated  by  treatment  with  a  strong 
acid,  and  distillation  with  aqueous  vapour.  The  author,  considering 
that  these  chlorophenols  are  probably  formed  when  carbolic  acid  and 
bleaching  powder  are  used  together  in  dressing  a  wound,  and  exert  a 
healing  power  greater  than  that  of  carbolic  acid  alone,  attempted  to 
prepare  chlorophenols  in  quantity  by  the  above  process ;  it  proved 
dangerous  on  the  large  scale,  and  direct  treatment  of  phenol  by  chlo- 
rine  gas  was  resorted  to.  A  red  crystalline  mass  was  obtained,  from 
which  white  crystals  are  obtainable  by  pressure  between  filter-paper ; 
after  purifying  these  crystals  by  precipitation  from  their  alcoholic 
solution  by  water,' they  were  dissolved  in  alcohol,  and  the  bandages 
were  impregnated  with  this  solution.  These  crystals  consist  of  a 
mixture  of  three  chlorophenols,  in  which  trichlorophenol  predomi- 
nates, and  is  probably  the  most  useful.  The  chlorophenols  present 
the  advantage  over  phenol  of  being  less  corrosive  and  poisonous,  and 
trichlorophenol  probably  has  most  advantage  in  these  respects :  its 
value  as  a  disinfectant  remains  to  be  decided  by  the  use  of  the  chloro- 
phenol  bandages.  F.  C. 

Wickerheim^s  Preservative  Fluid.  By  H.  Struve  and  0.  Jacob- 
sen  (Bied.  Oentr,,  1880,  613 — 615). — This  fluid  is  made  by  mixing 
together  100  c.c.  water,  40  c.c.  glycerol,  10  c.c.  methyl  alcohol, 
3' 33  grams  alum,  0'40  gram  saltpetre,  2  grams  potash,  and 
0*66  gram  arsenious  oxide.  In  the  place  of  alum  and  potash,  an 
equivalent  quantity  of  potassium  sulphate  is  recommended. 

J.  K.  C. 

Action  of  Soda  on  Cast-iron.  By  H.  Brunck  and  C.  Graebe 
{Ber.,  13,  725 — 726). — A  cast-iron  vessel  which  was  used  for  fusing 
soda  at  a  red  heat,  was  in  the  course  of  time  converted  into  a  friable 
mass,  composed  of  minute  crystalline  scales  of  sp.  gr.  2*92.  The 
crystals  have  the  composition  Fe203.H20,  but  contain  about  1*7  per 
cent,  of  MnaOa.  "  W.   C.  W. 

New  Method  of  Fermentation.  By  M.  Delbruck  and  G. 
Heinzelmann  (Bied.  Centr.,  1880,  622— 624).— As  the  use  of  thick 
mashes  for  fermentation  is  attended  with  the  development  of  too  high 
a  temperature,  the  authors  recommend  that  the  process  should  be  com- 
menced at  about  19^  or  20°  R.,  and  that  the  temperature  of  the  mash 
be  kept  from  rising  too  high  by  means  of  cooling  apparatus.  The 
time  saved  in  this  way  is  considerable.  J.  K.  C. 

Mashing  of  Grapes.  By  E.  Mach  and  Portele  (Bied.  Centr., 
1880,  619 — 620).  In  this  investigation,  a  small  incision  was  made  in 
each  grape,  and  the  fleshy  core  was  pressed  out,  the  liquid  which  ran 
off  at  the  same  time  was  kept  separate,  as  also  the  liquid  which  could 
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be  pressed  out  of  the  skins.  It  was  found  that  the  first  contained 
the  greatest  quantity  of  acid  and  cream  of  tartar,  and  the  least  amount 
of  sugar,  the  liquid  running  off  being  richest  in  sugar,  and  yielding  the 
strongest  must.  J.  K.  C, 

Saccharine  Matters  in  the  Fruit  of  the  Coffee  Plant.    By 

BoussiNGAULT  (Compt.  rend.,  91,  639 — 642). — The  dried  fruit  of  the 
coffee  plant  contains: — -Mannite,  2*21;  inverted  sugar,  8'73;  cane- 
sugar,  2*37.  From  this  it  will  be  seen  that  the  amount  of  sugar 
jiresent  in  the  fruit  is  too  small  to  enable  it  to  be  profitably  utilised  as 
a  source  of  alcohol,  although  the  readiness  with  which  it  ferments  had 
suggested  that  idea  to  Humboldt.  R..  R. 

Action  of  Animal  Charcoal  in  the  Sugar  Manufacture.     By 

H.  Pellet  {Ann.  Gliim.  Fhys.  [5],  20,  89 — 95). — Alkaline  nitrates 
and  chlorides  are  but  little  absorbed  by  animal  black,  but  caustic  lime 
on  the  contrary  is  absorbed  in  large  quantity  ;  the  question  which 
presented  itself  was  whether  lime  salts  were  absorbed  to  the  same  ex- 
tent as  lime  in  the  free  state.  Various  solutions  were  made  contain- 
ing in  different  proportions  sugar,  calcium  glucosate,  potash,  lime,  and 
alkaline  salts  ;  these  having  been  carefully  analysed  beforehand,  were 
submitted  to  the  action  of  purified  animal  charcoal  at  a  temperature  of 
90 — 95°  for  a  short  time,  and  after  filtration  were  reanalysed.  The 
actual  results  are  given  in  a  series  of  tables,  of  which  the  following 
may  be  taken  as  a  fair  summary  : — 

That  lime  salts  can  be  absorbed  in  certain  proportion  by  animal 
black. 

That  free  potash  can  also  be  absorbed  by  the  black,  and  that  its 
presence  considerably  augments  the  proportion  of  lime  salts  ab- 
sorbed; in  the  latter  case  a  larger  proportion  of  potash  itself  is 
taken  up. 

That  the  presence  of  free  lime  does  not  sensibly  modify  the  action 
of  potash  as  far  as  regards  the  absorption  of  lime  salts  by  the  black. 

That  free  lime  is  almost  wholly  absorbed,  the  presence  of  sugar 
being  without  influence  on  the  action. 

When  there  exists  simultaneously  free  and  combined  lime  in  a  solu- 
tion, animal  black  absorbs  the  same  pro])ortion  of  the  free  lime, 
whilst  its  absorptive  power  for  the  saline  lime  is  considerably  dimi- 
nished. 

The  presence  of  sugar  and  foreign  salts  generally  affects  the  absorp- 
tive power  of  animal  black  but  little. 

An  investigation  into  the  alkalinity  of  new  charcoal  and  of  charcoal 
which  had  been  used  and  calcined  several  times,  showed  that  whilst  a 
fresh  black  had  an  alkalinity  of  more  than  0'15  per  cent,  (returned  as 
lime),  an  old  sample  contained  only  005  per  cent.,  or  not  one- third 
that  in  a  new  one  ;  as  a  necessary  consequence,  therefore,  and  from  a 
consideration  of  the  foregoing  experiments,  a  new  black  should  absorb 
a  larger  proportion  of  lime  salts  than  an  old  one ;  in  actual  practice 
such  is  always  found  to  be  the  case.  J.  W. 

Inversion  of  Sugar  during  Manufacture.  By  Durin  {Bled. 
Centr.^  1S80,  618 — 619). — According  to  the  author,  this  is  due  to  the 
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oxidation,  and  consequent  acidification  of  the  sugar  during  the  pro- 
cess of  manufacture,  and  can  be  avoided  by  the  use  of  a  small  quantity 
of  alkali.  J.  K.  C.  ^1 

Separation   of  Sugar  from   Molasses.    By  Junemann   and  C. 

ScHEiBLER  (Bied.  Centr.,  1880,  687 — 688). — The  method  of  Jiinemann 
consists  in  the  precipitation  of  sugar  by  means  of  lime  in  hot  solution 
and  washing  the  precipitate  under  pressure  at  172°;  according  to 
Scheibler,  however,  this  method  presents  difficulties  which  make  it 
unsuccessful  in  practice.  J.  K.  C. 

Manufacture  of  Vinegar  by  Means  of  Bacteria.  By  E.  Wurm 
(Fharin.  J.  Trans.  [3],  11,  132 — 134). — According  to  Pasteur,  the 
formation  of  vinegar  from  alcohol  is  due  to  the  vegetation  of  the 
bacterium,  Mycoderma  aceti.  Liebig,  however,  maintained  that  it  is 
due  to  chemical  and  not  physiological  action,  since  no  Mycoderma  aceti 
could  be  detected  by  microscopic  examination  on  a  shaving  from  the 
bottom  of  a  vinegar  generator  which  had  been  in  use  for  25  years. 
Mayer  and  De  Knierym,  however,  distinctly  proved  that  the  ferment 
exists  in  great  quantity  on  the  shavings  of  the  vinegar  generator. 

The  author  has  carried  out  the  manufacture  according  to  the  direc- 
tions of  Pasteur,  and  most  satisfactory  results  have  been  obtained. 
200  liters  of  a  mixture  of  alcohol,  water,  and  vinegar,  with  mineral 
salts,  namely,  potassium  phosphate,  O'Ol  per  cent. ;  calcium  phosphate, 
O'Ol  per  cent.  ;  magnesium  phosphate,  0*01  per  cent.  ;  ammonium 
phosphate,  0"02  per  cent.,  are  placed  in  a  large  wooden  vat  well  closed 
with  a  wooden  cover,  access  to  air  being  obtained  through  small  open- 
ings at  the  side.  The  mycoderma  are  sown  by  means  of  a  wooden 
spatula.  The  liquid  in  the  vats  is  maintained  at  25 — 30°  C,  and  the 
temperature  of  the  surrounding  atmosphere  at  about  30°  C.  Pasteur 
limits  the  amount  of  vinegar  to  1  per  cent.,  but  a  liquid  so  slightly 
acid  is  easily  invaded  by  Saccharomyces  mycoderma,  which  hinders  the 
generation  of  the  acetic  fungus.  Experiments  prove  that  with  from 
0*5 — 1'2  per  cent,  of  acetic  acid  present,  the  Saccharomyces  mycoderma 
multiply  exclusively;  with  1*6  per  cent,  the  Mycoderma  aceti  pre- 
dominate, and  with  2  per  cent,  the  latter  alone  multiply. 

The  liquid  in  the  vat  originally  contained  2  per  cent,  of  alcohol,  and 
as  this  is  converted  into  vinegar  fresh  quantities  are  added,  until  the 
vinegar  has  attained  the  required  strength.  When  the  surface  of  the 
vat  becomes  entirely  covered  with  bacteria,  the  surrounding  tempera- 
ture being  30°  C,  that  of  the  liquid  rises  to  34°  C,  and  a  strong  odour 
of  acetic  acid  is  apparent.  The  augmentation  of  the  acid  varies  from 
0'2 — 2"4  per  cent,  daily.  The  loss  of  alcohol  in  this  process  is  much 
less  than  in  the  generators  with  shavings,  which  in  the  preparation  of 
crude  vinegar  amounts  to  23  per  cent.,  but  in  the  case  of  stronger 
vinegar  12  to  15  per  cent.  In  this  process,  however,  there  is  only  loss 
from  evaporation  at  the  beginning,  it  being  afterwards  prevented  by 
the  layers  of  fungus.  The  total  loss  is  from  10  to  15  per  cent.,  one 
portion  of  which  is  used  by  the  bacteria  in  forming  their  substance, 
and  the  other  converted  into  ethyl  acetate  at  the  high  temperature  of 
the  solution. 
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An  addition  of  alcohol  should  not  be  made  when  there  is  more  than 
0'5  per  cent,  in  the  vat,  and  it  should  be  added  in  such  a  way  that 
the  liquid  coming  in  contact  with  the  fungus  does  not  contain  more 
than  0'5  per  cent.  The  greater  proportion  of  acid  in  the  liquid,  the 
more  nearly  should  the  quantity  of  alcohol  added  equal  the  quantity 
used  up. 

When  the  vinegar  has  reached  the  required  strength,  it  is  drawn 
off  into  vats,  where  it  is  clarified  and  freed  from  mycoderma. 

The  precautions  to  be  observed  are — the  sowing  of  pure  bacteria,  a 
uniform  temperature  of  30°,  and  a  well  regulated  addition  of  alcohol. 
The  chief  advantages  of  this  process  are  its  cheapness  and  the  great 
economy  of  space,  and  a  much  greater  yield. 

The  generation  of  "  vinegar  eels  "  is  of  great  inconvenience,  since 
by  their  motion  they  destroy  the  pellicle  of  the  mycoderma,  and  pre- 
vent its  reforming.  If  they  multiply  to  any  great  extent,  the  tempera- 
ture of  the  liquid  falls,  but  by  preventing  the  cooling,  the  parts  of 
the  pellicle  destroyed  may  be  reproduced,  in  which  case  the  eels  take 
refuge  in  the  upper  parts  of  the  vessel,  and  form  a  ring  of  viscosity 
above  the  layer  of  bacteria.  In  this  process,  however,  they  have  not 
time  to  multiply  so  as  to  become  injurious,  since  the  vats  are  emptied 
every  10 — 14  days.  The  mycoderma  used  for  sowing  must  not  come 
from  a  liquid  infected  with  eels. 

The  microscopic  examination  of  the  ferment  shows  that  three 
different  forms  can  be  observed.  Whether  they  are  from  the  same 
organism  in  different  stages  of  development,  or  three  different 
organisms  capable  of  producing  acetic  acid,  remains  to  be  proved. 

With  1  to  3  per  cent,  of  acetic  acid  the  formation  of  a  thick  viscous 
and  fatty  skin  was  observed,  consisting  of  minute  globules  (micro- 
cocci), occurring  whilst  young  in  contiguous  rows,  but  after  a  few 
days  changing  into  an  animal  glue,  through  the  formation  of  inter- 
cellular tissue.  An  increase  in  the  quantity  of  acid  caused  the  forma- 
tion of  veins,  rays,  and  spots  which  extend  more  and  more,  whilst  the 
original  layer  sinks  to  the  bottom.  This  new  pellicle  consisted  of  bacilli, 
and  was  less  viscous  than  the  first.  It,  however,  became  more  viscous, 
and  was  replaced  by  a  more  delicate  pellicle  of  bacilli.  The  amount  of 
1  per  cent,  of  acid  is  sufficient  to  stop  the  production  of  the  micrococci, 
but  in  such  a  mixture  the  bacilli  continue  to  multiply.  No  difference 
has  been  as  yet  detected  in  the  power  of  acctification  of  these  two 
forms.  Thin  pellicles  should  be  taken  for  sowing,  as  they  germinato 
more  quickly  than  the  viscous  pellicles.  L.  T.  O'S. 

Apparatus  for  Skimming  Milk.     By  C.  Stimmml  {Bied.  Centr., 

1880,  617 — 618). — The   cream  is    allowed   to    rise    in    shallow  pans, 

immersed   in   cold  water,    and  the    milk    separated   by   means   of  a 
syphon.  J.  K.  C. 

Colouring  Matter  of  Rubus  Chamaemorus.  By  C.  0.  Cecii 
(/.  pr.  C/iem.  [2],  22,  399— 400).— The  author  noticed  that  the 
cotton  and  woollen  bags  in  which  the  berries  of  this  plant  were 
subjected  to  pressure  to  obtain  their  juice  for  making  wine  were 
coloured  intensely  orange-yellow.     The  colour  imparted  was  so  per- 
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manent  and  Tiad  so  tlioroughly  penetrated  the  fibre,  that  it  was 
affected  even  by  dilute  hydrochloric  acid. 

Experiment  showed  that  the  juice  of  these  berries  imparted  an  in 
tense  orange-red   colour  to   cotton  and  wool  in  a   few  minutes,  and 
somewhat  more  slowly  to  silk. 

The  colouring  matter  appears  to  be  present  in  considerable  quan- 
tity, and  the  author  is  now  engaged  in  isolating  it. 

Its  colour  will  be  suitable  for  dying  shades  of  chamois  amber  and 
orange-yellow,  and  also  for  harmlessly  colouring  white  wines  in  imita- 
tion of  sherry.  F.  C. 

Coccus  Red.  By  R.  Rother  (Pharm.  J.  Trans.  [3],  11,  130).— 
There  being  several  defects  in  the  nsnal  method  for  the  preparation  of 
coccus  red,  the  author  has  submitted  a  new  process.  Two  parts  of 
sodium  chloride  are  dissolved  in  a  mixture  of  1  part  of  hydrochloric 
acid  and  44  parts  water,  and  8  parts  of  cochineal  are  macerated  in 
the  solution  for  two  days ;  after  which  time  the  solution  is  decanted 
and  the  residue  again  digested  with  32  parts  water  for  two  days. 
This  solution  is  then  poured  off,  and  the  residue  digested  with  32 
parts  water,  containing  3  parts  sodium  chloride  in  solution ;  and  after 
two  days  the  mixture  is  strained  and  subjected  to  strong  pressure. 
The  three  solutions  are  mixed,  and  the  clear  solution  decanted  from 
the  sediment.  In  the  decanted  liquor  2  parts  alum  are  dissolved,  and 
2'5  parts  ammonia  solution  (16  to  18  per  cent.)  added,  and  the  re- 
sulting precipitate  is  collected  and  washed  free  from  ammonium  salts, 
and  finally  dissolved  in  a  warm  solution  of  sodium  citrate  (prepared 
by  neutralising  1  part  of  citric  acid  with  sodium  carbonate).  The 
solution  is  diluted  with  water  to  28  parts,  and  mixed  with  4  parts 
alcohol.  The  principle  of  this  process  is  first  to  extract  the  dibasic 
carminic  acid,  then  unite  it  with  aluminium,  and  finally  to  bring  the 
aluminium  salt  into  solution.  The  dry  compound  may  be  obtained  by 
precipitating  the  concentrated  solution  with  alcohol,  or  allowing  it  to 
evaporate  slowly. 

The  aluminium  carminate  obtained  by  precipitating  the  acid  with 
alum  and  ammonia  is  a  dark  purple-red  powder,  soluble  in  acids  to  a 
scarlet  solution,  and  in  alkalis  to  deep  purple.  Acid  solutions  of  a 
carminate,  when  diluted  with  large  quantities  of  water,  change  from 
bright  scarlet  to  purple  or  deep  pink ;  dilution  with  alcohol  does  not 
produce  the  same  effect.  Aluminium  carminate  is  also  soluble  in 
aluminium  citrate,  with  a  purple  colour. 

Coccus  red  may  also  be  obtained  by  treating  ammonium  carminate 
with  aluminium  citrate. 

By  treating  some  of  the  crude  solution  with  aluminium  hydrate, 
precipitated  with  ammonia,  no  result  was  obtained.  On  adding  acetic 
acid  to  the  mixture,  a  solution  was  obtained  from  which  alkaline  car- 
bonates failed  to  give  a  precipitate.  On  adding  calcium  carbonate, 
however,  a  gelatinous  greenish-black  magna  was  obtained,  slightly 
soluble  in  water,  soluble  in  acids  to  scarlet  solutions,  and  in  alkalis  to 
purple.  Lime  water  changes  its  colour  to  pink.  It  is  slowly  decom- 
posed by  ammonium  sulphate,  and  quickly  by  aluminium  sulphate, 
giving  a  purple  solution,  the  colour  of   which  is  not  destroyed  by 
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alcoliol.     On  spontaneous  evaporation,  a  purple  crystalline  residue  is 
obtained. 

The  filtrate  from  tlie  calcium  salt  is  of  a  purple  colour,  and  from  it 
ammonia  throws  down  a  pink  precipitate,  leaving  a  light  scarlet  soki- 
tion.  Barium  and  magnesium  compounds  corresponding  to  the  cal- 
cium compound  could  not  be  obtained.  L.  T.  O'S. 

Analysis  of  Bohemian  Tea.  By  Belohoubeck  (Bied.  Centr., 
1880,  703). — So-called  Bohemian  tea,  the  leaves  of  Lithospenmim  off., 
is  often  used  to  adulterate  ordinary  tea.  Compared  with  Chinese  tea, 
it  yields  the  following  figures  on  analysis  : — • 

Bohemian  tea.  Chinese  tea. 

Cellulose 5-96  21*30 

Tannin 8-25  1378 

Fat    9-29  3-76 

Ethereal  oil —  0-G7 

Other  nitrogen-free  organic  bodies     26*49  24*12 

Them —  1-76 

Albumin 24  54  19*90 

Water 9*85  9*32 

Ash 20*59  5*34 

J.  K.  C. 

Preparation   of  Iodine-iron   Cod  Liver  Oil.     By  S.  D.  vox 

Valaknburg  (Pharm.  J.  Trans.  [3],  11,  209). — 1*25  parts  of  iodine  are 
dissolved  in  98*5  parts  of  cod  liver  oil  by  constant  shaking  and  stirring. 
The  solution,  having  the  sp.  gr.  0*932 — 0*937,  is  poured  into  a  vessel, 
"which  is  hermetically  closed  and  shaken  with  2*5  parts  iron  until  it 
assumes  a  purple  colour,  and  contains  no  free  iodine.  Tiiis  is  ascer- 
tained by  shaking  a  portion  of  the  oil  with  a  solution  of  potassium 
iodide  and  starch-paste.  The  mixture  is  then  allowed  to  stand  for 
24  hours,  then  shaken  again,  and  finally  allowed- to  stand  until  clear. 
The  clear  liquid  has  the  sp.  gr.  0*937 — 0*94,  and  should  contain  1*23 
per  cent,  iodine  and  0*27  per  cent.  iron.  .  In  the  preparation,  air 
should  be  excluded  as  much  as  possible,  since  it  causes  the  quantity 
of  iron  to  increase,  owing  to  the  formation  of  ferric  oxyiodide. 

French  iodine  is  generally  used  in  preference  to  English,  since  the 
latter,  on  account  of  its  fineness^  forms  a  tough  mass  when  mixed 
with  the  oil,  and  this  can  only  be  broken  up  with  difficulty.  In  some 
cases,  a  dark-coloured  amorphous  substance  adheres  to  the  bottom  of 
the  vessel;  it  is  insoluble  in  ether,  and  can  be  almost  completely 
volatilised. 

The  mixture,  although  originally  containing  no  free  iodine,  is  found 
to  contain  it  after  standing  for  24  hours,  owing  to  the  formation  of 
a  small  quantity  of  ferric  iodide,  which,  on  standing,  is  decom.posed 
into  ferrous  iodide  and  iodine.  The  violet  colour  is  due  to  the  pre- 
sence of  ferric  oxyiodide.  The  mixture  readily  oxidises  on  exposure 
to  the  air,  losing  its  colour. 

Water  destroys  the  mixture,  since  it  first  dissolves  the  ferrous 
iodide,  which  it  afterwards  decomposes.  L.  T.  O'S. 
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Steeping  Hemp.  By  A.  Renouard  {Bied.  Centr.,  1880,  630).— 
The  water  in  whicli  hemp  has  been  steeped  produces  no  evil  effects  on 
the  health  of  a  district  when  allowed  to  flow  into  running  water,  but  it 
always  destroys  the  fish,  together  with  certain  vegetable  growths. 

J.  K.  C. 

Hardness  and  Resistance  of  Wood.  By  v.  Nordlinger  (Bied. 
Centr.,  1880,  600 — 602). — The  resistance  of  wood  is  greatest  when  it 
has  been  cut  in  May  or  October ;  this  is  especially  the  case  with  young 
trees.  J.  K.  C. 

A  Baking  Powder.  By  M.  Weitz  (Bied.  Centr.,  1880,  389—390). 
— The  report  of  an  examination  of  a  baking  powder  which  has  been 
selling  freely  in  Berlin.  It  consists  of  fine  wheat  flour,  with  a  small 
addition  of  inorganic  matter,  which,  when  water  is  added,  disengages 
gas,  and  renders  the  dough  porous,  acting  as  a  substitute  for  yeast. 
This  preparation  has  been  found  well  adapted  for  the  purpose.  The 
gas  is  carbonic  anhydride,  and  each  kilogram  of  the  powder  contains 
5*1  gram  of  phosphoric  anhydride  and  8"  7  grams  of  sodium  bicar- 
bonate. It  is  very  similar  to  the  proportions  recommended  for  baking 
powder  by  Liebig,  except  that  he  recommended  the  ingredients  to  be 
kept  separate  until  required  for  use.  J.  F. 

Preservation  of  Fruit  in  Winter.  By  P.  Sarauer  {Bied.  Centr., 
1880,  383—385). — The  object  of  preserving  fruit  in  their  fresh  state  is 
best  attained  by  keeping  them  in  a  cool  dark  place.  The  author's  expe- 
riments were  directed  so  as  to  ascertain  the  influence  of  dry  and  damp 
air  on  the  stored  fruit.  Apples  were  the  subjects  of  his  investigation. 
They  were  kept  in  an  ordinary  fruit  store,  part  exposed  to  damp  air 
in  the  open  store,  part  enclosed  in  glass  vessels,  through  one  of  which 
dry  and  the  other  damp  air  was  aspirated.  The  loss  of  weight  per 
cent,  was :  loose  samples,  3"42  ;  dry  air,  7'90 ;  saturated  with  damp, 
0*60.  The  sample  which  was  in  dried  air  did  not  show  mould  so 
soon,  but  it  shrivelled  quickly  and  ripened,  and  at  the  end  of  the  expe- 
riments tasted  less  sweet,  and  showed  a  larger  proportion  of  decayed 
fruit.  The  breaking  off  or  leaving  on  of  the  stalk  has  a  considerable 
effect  on  the  drying  out  of  the  moisture ;  leaving  it  on  promotes  a 
rapid  evaporation.  The  removal  of  the  external  coating  of  wax  by 
means  of  ether,  &c.,  also  promotes  rapid  evaporation.  Wrapping  the 
apples  in  silk  paper  was  not  found  to  be  advantageous,  except  when 
the  storing  place  was  unusually  dry ;  the  germs  of  mould  attacked  the 
rough  portions  of  the  fruit  with  great  avidity  through  the  openings  in 
the  paper.  Packing  in  straw  was  also  found  injurious,  the  least  damp- 
ness in  the  straw  imparting  a  musty  flavour  to  the  fruit.  Dry  sand  is 
recommended  strongly  above  all  other  means  of  preserving  fruit.  The 
specimens  tried  by  the  author  would  apparently  have  kept  fresh  and 
sweet  until  the  July  of  the  following  year.  The  loss  of  weight  was 
not  half  that  of  the  loose  fruit ;  there  was  no  appearance  of  mould, 
and  the  damaged  specimens  did  not  infect  their  neighbours.  The 
chief  point  in  selecting  fruit  for  preservation  is  to  choose  those  with 
whole  sound  skins  and  with  the  waxy  covering  perfect.  J.  F. 
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Evaporation  without  Fusion.  By  L.  Meyer  (Ber.,  13,  1831 — 
18o3).  — The  aathor  (Ber.,  8,  1627),  has  shown  that  the  conversion  of 
a  solid  body  directly  into  the  gaseous  or  indirectly  through  the  liquid 
state  is  dependent  on  the  pressure.  If  iodine  is  melted  in  an  ex- 
hausted tube,  and  the  heat  raised  until  the  maximum  tension  of  the 
vapour  at  the  melting  point  is  reached,  the  iodine  melts  in  a  black 
stream  along  the  side  of  the  tube.  On  cooling,  the  fluid  iodiue  begins 
to  boil,  and  then  solidifies  ;  on  warming  again,  the  solidified  mass  of 
iodine  exhibits  Leidenfrost's  phenomenon.  The  same  is  observable  with 
Japan  camphor,  naphthalene,  anthracene,  and  hexchlorethane.  Car- 
nelley  has  defined  that  pressure  below  which  no  amount  of  heat  will 
melt  a  substance,  as  the  "'  critical  pressure,"  a  term  analogous  to 
Andrew's  "critical  temperature."  But  these  definitions  are  not 
strictly  comparable,  for  by  the  pressure  on  the  substance  is  meant  the 
pressure  of  its  own  vapour.  In  order  that  these  definitions  may  be 
compared  they  must  be  as  follows  : — 

The  critical  temperature  of  a  gas  is  that  above  wJdch' no  ]^ressur&  can. 
liquefy  it. 

The  critical  pressure  of  a  solid  is  that,  tension  of  its  own  vapour  under 
which  no  increment  of  heat  can  ''melt  it.  V.  H.  V. 

Lothar  Meyer  and  the  latest  Discovery  in  Physics.  By 
0.  Pettersson  (Ber.,  13,  2141---2144).  This  is  a  criticism  on  Lothar 
Meyer's  remarks  (Ber.,  13,  1831)  in  reference  to  the  results  recently 
published  by  Carnelley  (Natu.re,  Sept.  8th,  1880)  on  the  critical 
pressure  of  substances,  and  the  existence  of  bodies  at  temperatures 
considerably  above  their  ordinary  melting  points.  In  conclusion,  it  is 
pointed  out  that  the  existence  of  bodies  above  their  ordinary  melting 
points  when  heated  under  low  pressures  depends  on  the  same  prin- 
ciple as  the  lowering  of  the  melting  point  by  increased  pressure,  as 
was  predicted  by  Prof.  J.  Thomson,  and  confirmed  by  Sir  W,  Tliom-- 
son  and  others.  T.  C. 

Lecture  Experiment.  By  R.  Haass  (Ber.,  13,  2203). — This  is  an 
experiment  to  illustrate  the  critical  pressure  of  a  substance  as 
recently  described  by  Carnelley  (Chem.  News,  42,  130).  A  solid 
piece  of  mercuric  chloride  is  introduced  into  a  glass  tube  closed  at  one 
end,  and  connected  at  the  other  with  an  air-pump;  on  reducing  the 
pressure  below  about  400  mm.  it  is  impossible  to  melt  the  salt,  how- 
ever strong  the  heat  applied,  the  solid  mierely  subliming  into  the 
cooler  portions  of  the  tube ;  on  letting  in  the  air  fusion  begins  when 
the  pressure  has  risen  to  about  450  mm.  T.  C. 

Note. — This  experiment  as   far  as   it  goes  is  identical  with  that 
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shown  by  Carnellej  at  the  Chemical   Society  on  Dec.  16th,  1880,  and 
described  in  a  paper  received  by  the  Royal  Society  on  Nov.  11th. 

Reciprocal  Displacement  of  the  Halogens  in  absence  of 
Water.  By  M.  Potilitzin  {Bull.  Soc.  GUm.  [2],  34,  220—225).— 
From  the  author's  previous  researches  (ibid.  [2],  27,  303,  it  would 
appear  that  bromine  replaces  chlorine  in  the  anhydrous  metallic 
chlorides,  and  that  when  equivalent  quantities  act  on  one  another  the 
percentage  of  halogen  replaced  depends  on  the  atomic  weight  and 
quanti valence  of  the  metal,  and  on  the  temperature.  For  two  bodies  in 
the  same  system,  the  percentage  of  halogen  replaced  increases  with  the 
mass  (number  of  molecules  of  bromine  entering  into  the  reaction). 
The  author  has  repeated  and  extended  his  previous  experiments,  find- 
ing that  the  limit  of  change  between  a  given  system  of  two  bodies,  such 
as  BaCl2  +  Br2,  is  attained  in  a  few  hours  at  400°  ;  in  the  case  quoted 
from  2 — 6  hours.  By  arranging  the  elements  according  to  Mendelejeff's 
periodic  law  in  a  table  showing  the  percentage  of  chlorine  replaced  by 
bromine  in  their  chlorides,  it  is  seen  that  in  the  same  vertical  series 
the  amount  of  chlorine  replaced  is  proportional  to  the  atomic  weight 

of  the  element,  and  therefore  in  that  series  —  =  constant,  where  A  = 

atomic  weight  of   the  metal,  and  jp  the  percentage  of  chlorine  re- 
placed :  — 


RCl  +  Br. 

RCI2  +  Bra. 

2RCl3  +  3Br2. 

RCI4  +  2Br2. 

R^Clg  +  3Br2. 

O    o 

11 

Percentage  of 
chlorine  replaced. 

f! 

^1 

"1 
ft 
S  'u 

^  0 

LiCl. .  . . 
NaCl    .. 
KCl ... . 

AgCl   .. 

1-84 
5-56 

9-78 

27-28 

CaCls 

SrCla 

BaCla 

HgCl2 

PbCl^ 

2-5 
5-21 

7-78 
12-02 
12-43 

BiCl2 

5-38 

_ 
SnCl4 

1-49 

Fesag 

0-72 

Mean 

constant 

A 

P 

U-98 

16-71 

38-66 

79  19 

155-55 

In  comparing  elements  in  the  same  horizontal  series*  it  is  seen  that 
the  percentage  of  chlorine  replaced  diminishes  as  the  quantivalence 
of  the  element  increases,  not  progressively,  but  as  the  square  of  the 

valency ;   hence  -— -  =  constant  (4  nearly)  where  E  =  the  quantiva- 

_pJii2 
lence  of  the  element. 

*  The  horizontal  series  in  the  table  are  not  identical  with  those  of  Mendelejeiff's. 
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From  further  considerations  the  author  is  of  opinion  that  the  fixed 
limit  arrived  at  in  these  reactions  with  anhydrous  bodies,  whether 
they  be  accompanied  with  the  evolution  or  absorption  of  heat,  is  a 
function  of  the  atomic  weight,  the  mass  of  the  acting  bodies,  and  the 
temperature  ;  this  has  been  proved  to  be  true  for  bodies  in  solution. 

In  discussing  the  thermochemical  results  on  the  separation  of  acids 
and  bases,  the  author  shows  that  in  cases  where  the  amount  of  chemical 
energy  developed  is  but  small,  it  is  doubtful  whether  the  calorimetric 
method  can  be  employed.  This  applies  to  these  reactions,  since  in  the 
reciprocal  actions  of  the  bodies  the  rapidity  of  the  formation  of  the 
molecules  (the  rapidity  of  the  reaction)  ought  to  diminish,  as  the 
limit  of  reaction  is  reached  ;  this  has  been  confirmed  by  the  results  of 
Malaguti,  Guldberg,  Harcourt,  and  others.  Consequently  the  work 
measured  by  the  calorimetric  method,  as  the  total  transformation  of 
one  system  into  another,  is  only  the  work  done  in  the  first  five  or  ten 
minutes  of  the  reaction ;  and  therefore  the  thermochemical  results  are 
only  proportional  to  the  rapidity  of  the  reaction  in  those  first  moments  ; 
and  the  so-called  thermal  equivalents,  although  pointing  out  the 
direction  of  the  principal  reaction,  do  not  measure  the  afiinities,  nor 
foretell  or  explain  the  number  of  inverse  reactions  accompanied  by  an 
absorption  of  heat.  In  these  considerations  may  be  found  an  explan- 
ation of  the  divergence  between  the  predicted  and  experimental 
thermochemical  results.  L.  T.  O'S. 

Heat  of  Combustion  of  Benzene.  By  J.  Thomsen  (Ber.,  13, 
1806 — 1807). — The  author  remarks  on  the  importance  of  heat  deter- 
minations of  benzene  as  the  foundation  of  the  aromatic  compounds. 
The  heat  of  combustion  of  a  molecule  (72  grams)  of  benzene  vapour  was 
found  to  be  805,800  heat-units.  As  the  heat  of  formation  is  equal  to 
the  difference  between  the  heats  of  combustion  of  the  constituents  of 
the  compound  and  of  the  compound  itself,  the  following  values  arc 
deduced : — 


Heat  of  combustion 

Heat  of  combustion 

of  constituents. 
(■(COg)  =96,960  h.  u. 
l.(H20)=  68,360  h.  u. 

Heat  of  formation  of  gaseous  benzene. 

of  benzene  vapour. 

At  constant 
pressure. 

At  constant 
volume. 

805,800  h.  u. 

V86,840  h.  u. 

-  18,960  h.  u. 

-20,120  b.  u. 

V.  H.  V. 
Heat    of   Combustion   of   Carbon    Compounds.     By   C.  v. 

Rechenberg  (/.  pr.  Chem.,  22,  1 — 45). — The  following  is  a  summary 
of  the  author's  results.  In  all  cases  the  products  formed  were  CO2 
(gaseous)  and  HoO  (liquid),  and  Berthelot's  values  for  these  were 
adopted  in  the  calculations,  viz.,  C  -t-  O2  =  CO2  =  94  cals.,  and 
Hj  -f-  0  =  H2O  =  69  cals.  The  combustion  of  dextrose  affords  an 
example  of  the  method  of  calculation.  The  process  may  be  resolved 
into  two  stages  : — 


(a.)    CeHiaOe  =  Ce  +  ^i,  +  Oe 

(|8.)    Ce  +  Hi«  +  Oe  +  6O2  =  6CO2  +  6H2O. 
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The  amount  of  heat  evolved  in  these  two  processes  is  +  709  cals. 
The  heat  evolved  in  (|S)  is,  however,  equal  to  the  sum  of  the  heat  of 
formation  of  6  mols.  COj  and  6  mols.  of  H2O,  i.e.,  564  +  414  = 
4-978,  therefore  the  heat  of  (a)  must  be  709  —  978  =  —  269. 
Then  as  —269  represents  the  heat  of  decomposition  of  dextrose  into 
its  elements,  it  must  also  represent  the  heat  of  its  formation  from  its 
elements. 

The  following  table  gives  the  values  for  the  compounds  experi- 
mented on,  "  cal "  being  the  heat  necessary  to  heat  1  kilo,  of  water 
1°  c,  and  c  the  amount  necessary  to  heat  1  gram  : — 


Name. 


Formula. 


Heat  of  com- 
bustion of 


% 


1  gram 
c. 


1  mol. 
cal. 


o  .2 


Dextrose  anhydride 

Dextrose  hydrate 

Lactose  anhydride   

Cane-sugar    

Maltose  anhydride 

Maltose  hydrate 

Milk-sugar  anhydride . .  . 
Milk-sugar  hydrate ..... 

Starch 

Erythrodextrin 

Inulin    

Cellulose 

Metarabic  acid 

Mannitol 

Dulcitol 

Myristic  acid    

Stearic  acid 

Oxalic  acid    

Malonic  acid 

Succinic  acid    

Tartaric  acid 

Citric  acid 

Phenol 

Benzoic  acid 

Phenylacetic  acid. ...... 

Phthalie  acid    , 

Salicylic  acid    , 

Metahydroxybenzoic  acid 
Parahydroxybenzoic  acid 

Naphthalene 

Anthracene , . 

Anthraquinone 


C6H12O6     

CgHi^Oe-HsO 
CfiHisOg    .... 

C12H22O11  . . . . 
C12H22O12  . .  . . 
Ci2H220n.H20 
C12H22O11  .... 
C12H22O11.H2O 

CeHjoO^  .... 

CeHioOj  

CeHjoOs  .... 

C«Hio05  .... 

CgHigOs  ..  .. 

C6H1406  .... 
C14H2802   .... 

ClsHggOo     .... 

C2H2O4 

C3H4O4 

C4H6O4 

C4H6O6 

^6^8^? 

€«H«0 

C7H602 

C8Hg02 

CsH604 

C^^^O, 

C7Hg03 

C^HfiOa 

CloHg 

ChHio   

C^HsOj    .... 


180 
198 
180 

342 
342 
360 
342 
360 

162 
162 
162 
162 
162 

182 
182 

228 
284 

90 
104 
118 
134 
148 

94 
122 
136 
166 
138 
138 
138 
128 
178 
208 


3567 
3894 

4173 
4163 
3932 
4162 
3945 

4479 
4325 
4398 
4452 
4464 

4175 
4135 

9540 

9886 

659 
1992 
2996 
1408 
2531 

7908 
6650 
7127 
4855 
5503 
5464 
5448 
9831 
9977 
7198 


709 
701 
701 

1427 
1424 
1416 
1423 
1420 

726 

701? 

712 

721 

723 

760 
753 

2175 

2808 

59 
207 
354 
211 
486 

743 

811 

969 

806 

759 

754 

752 

1258 

1776 

1424? 


-f269 
-h346 

+  277 

-f-460 
+  476 
+  540 
+  464 
+  536 

+  183 
+  208? 
+  197 
+  188 
-^•186 

+  287 
+  294 

+  107 
+  126 

+  198 
+  213 
+  229 
+  372 
+  354 

+  28 
+  54 
+  59 
+  153 
+  106 
+  111 
+  113 
-  42 
-115 
+  168? 


The  conclusion  will  follow. 


G.  T.  A. 
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Determination  of  the  Densities  of  Permanent  Gases.  Bj 
V.  Meyer  (Ber.,  13,  2019— 2021).— For  the  determination  of  the 
density  of  the  permanent  gases  at  high  temperatures,  the  author  has 
devised  an  apparatus  which  consists  of  a  pipette-shaped  vessel  (of 
about  1 00 — 200  c.c.  capacity)  fitted  vrith  tw^o  capillary  tubes  at  each 
end.  The  apparatus  is  filled  with  the  gas,  which,  after  acquiring  the 
temperature  of  the  vessel,  is  expelled  by  another  having  no  chemi- 
cal action  on  it.  The  expelling  gas  and  the  method  of  performing  the 
experiment  is  varied  according  to  circumstances ;  thus  if  the  gas  is 
insoluble  in  water,  it  may  be  expelled  by  carbonic  or  hydrochloric 
acid  and  measured  over  water  or  potash.  Before  and  after  an  ex- 
periment the  apparatus  is  filled  with  air  or  nitrogen  and  expelled  by 
carbonic  or  hydrochloric  acid  and  measured  over  water,  the  expelled 
volumes  of  air  or  nitrogen  will  be  equal  if  the  temperature  has  re- 
mained constant.  By  a  comparison  of  the  air  collected  on  the  one 
hand,  and  of  the  gas  on  the  other  (under  the  same  conditions),  the 
density  of  the  gas  at  the  higher  temperature  is  determined,  without 
necessarily  ascertaining  the  pressure  or  temperature  to  which  it  has 
been  subjected.  At  higher  temperatures  a  similar  shaped  apparatus, 
made  of  porcelain  or  platinum,  is  used,  and  instead  of  the  capillary 
tabes  the  vessel  is  partly  closed  at  each  end  by  glass  or  graphite  stop- 
pers so  as  to  allow  a  minute  annular  space  between  the  stoppers  and 
the  vessel.  By  means  of  this  apparatus  the  author,  in  conjunction 
with  H.  Zublin,  has  established  that  hydrogen  undergoes  no  change 
in  density  at  the  highest  temperature  of  a  Schloesing's  oven.  A  table 
is  given  of  those  gases  whose  expansion-coefficient  is  unaltered  even 
at  very  high  temperatures.  V.  H.  V. 

Volume  Constitution  of  Sulphates,  Chromates,  and  Sele- 
nates.  By  H.  Schroder  (J.  pr.  Chem.  [2],  22,  432— 4tJ0).— A  con- 
tinuation of  the  previous  paper  of  the  author  on  this  subject  (/.  pr. 
Chem.  [2],  19,  267;  this  Journal,  1879,  Abstr.,  768;  see  also  this 
Journal,  1878,  926).  The  molecular  volumes  of  the  anhydrous  sul- 
phates, chromates,  and  selenates  of  potassium,  silver,  glucinum,  and 
caesium  are  multiples  of  5*52,  as  are  also  the  volumes  of  the  anhydrous 
sulphates  of  magnesium,  zinc,  copper,  cobalt,  iron,  m^anganese,  and 
nickel.  In  the  case  of  the  sulphates  of  ammonium,  rul)idiani,  and 
thallium,  the  molecular  volumes  must  be  doubled  in  order  to  become 
multiples  of  5*52.  A  large  number  of  molecular  volumes  of  sul- 
phates, selenates,  and  chromates  containing  water  of  crystallisation 
are  then  discussed.  It  appears  that  water  may  have  two  dilferent 
molecular  volumes,  and  that  the  number  of  molecules  occupying  tue 
more  condensed  volume  in  these  salts  stands  in  no  direct  relation  to 
the  chemical  composition;  it  amounts  to  1,  2,  2^,  and  1^  mols.,  and 
cannot  be  referred  to  the  nature  of  the  acid  and  base  merely,  but  is  most 
directly  inHuenced  by  the  nature  and  temperature  of  preparation. 
The  author  points  out  that  the  store,  5*52,  must  be  taken  only  as  a 
first  approximation  to  the  truth  ;  that  the  stere  of  the  selenates  is 
slightly  greater  than  that  of  the  sulphates,  and  the  stere  of  an  ammo- 
nium compound  slightly  greater  than  that  of  the  corresponding 
potassium  compound.  A.  J.  G. 
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History  of  Periodic  Atomicity.  By  D.  Mendelejepf  (Ber.,  13, 
1796 — 1804). — In  this  paper  the  author  claims  priority  for  the  publi- 
cation of  the  law  of  periodic  atomicity  in  answer  to  Lothar  Meyer 
(Ber.,  13,  259).  The  author  considers  that  Carnelley  (Phil.  Mag., 
October  to  December,  1879)  has  added  the  only  new  facts  to  this 
theory  since  the  original  publication  in  the  Journ.  Buss.  Chem-  Soc. 
The  author  also  states  that  he  is  not  indebted  for  his  theory  to  New- 
lands  or  Lothar  Meyer,  but  only  to  Lenssen  and  Dumas.  A  freshly- 
arranged  table  of  elements  is  given.  V.  H.  Y. 

Periodic  Atomicity.  By  L.  Meter  (Ber.,  13,  2043— 2044).— An 
answer  to  Mendelejeff's  communications  {Ber.,  13,  1796). 


Inorganic   Chemistry. 


Preparation  of  Hydrochloric  Acid  Gas.  By  L.  L.  de  Koninck 
(Zeits.  Anal.  Chem.,  1880,  467 — 468). — The  author  prepares  hydro- 
chloric acid  by  the  action  of  concentrated  sulphuric  acid  on  ammo- 
nium chloride,  the  advantage  of  the  method  consisting  in  the 
regularity  of  the  action,  and  in  the  residue  of  ammonium  sulphate 
being  non- crystalline  and  syrupy.  0.  H. 

Action  of  Iodine  on  Phosphorus  Trichloride.  By  C.  G.  Moot 
(Ber.,  13,  2029—2031). — On  mixing  iodine  with  phosphorus  trichlo- 
ride, the  liquid  is  reddened  and  a  part  of  the  iodine  is  dissolved.  On 
exposing  the  liquid  to  moist  air,  a  golden  substance  separates  out ;  the 
author  establishes  that  moisture,  and  not  the  oxygen  of  the  air,  is 
necessary  for  this  change.  On  treatment  of  a  small  quantity  of  phos- 
phorus trichloride  with  a  large  excess  of  iodine,  a  solid  mass  is 
obtained  completely  soluble  in  carbon  bisulphide ;  on  evaporating  the 
solution,  fine  red  hexagonal  crystals  of  the  formula  PCI3I,  separate  out, 
which  are  decomposed  by  moist  air,  and  split  up  with  liberation  of 
iodine  when  heated. 

The  author  promises  a  further  account  of  the  properties  of  the 
golden  substance  and  of  phosphorus  trichloriodide.  V.  H.  V. 

Impurities  in  Sodium  Bicarbonate.  By  A.  Koster  (Arch. 
Pharm.  [3],  14,  31 — 83). — Ammonium  bicarbonate  may  occur  to  the 
extent  of  nearly  4  per  cent,  in  sodium  bicarbonate  prepared  by  the 
ammonia  process;  0.  H. 

Action  of  Hydrochloric  Acid  at  High  Temperatures  on 
Ultramarine  rich  in  Silica.  By  P.  G.  Silber  (Ber.,  13,  1854— 
1857). — The  author  considers  that  all  previous  analyses  of  red  ultra- 
marine were  of  specimens  contaminated  with  blue  ultramarine 
(R.  Hoffmann,  this  Journal,  Abstr.,  1879,  108).  By  the  action  of 
hydrochloric  acid  at  high  temperatures  with  access  of  air,  a  violet 
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nltramarine  is  obtained  which  bears  the  same  relation  to  the  blae  and 
red  ultramarines  that  the  green  "ultramarine  does  to  the  white  or  blue 
in  the  series  poor  in  silica. 

By  systematic  washings,  the  violet  can  be  separated  from  the  un- 
altered blue.  By  further  treatment  with  hydrochloric  acid,  the  violet 
can  be  converted  into  the  red  of  commerce,  which  may  be  fractionally 
separated  from  the  violet.  The  violet  portion  in  the  red  of  commerce 
is  due  either  to  an  imperfect  action  of  hydrochloric  acid  or  to  the 
change  of  red  into  violet  after  continuous  treatment  with  water.  The 
violet  can  be  reconverted  into  the  red  on  heating  with  water  at  130°, 
or  more  directly  by  a  drop  of  soda. 

In  order  to  obtain  a  perfect  red,  the  trade  product  is  heated  with 
hydrochloric  acid  until  no  further  change  of  colour  is  evident,  the 
sodium  chloride  removed  by  washing  with  slightly  alkaline  water,  and 
the  completely  washed  product  dried  below  150".  If  dried  at  a 
higher  temperature,  the  red  immediately  passes  over  into  the  yellow 
ultramarine. 

Analyses  of  Ultramarines. — a,  a  blue  of  greatest  purity  used  for 
the  preparation  of  the  violet  and  red ;  b  and  c,  violet  and  red  of  com- 
merce ;  d,  red  from  c  after  all  the  sodium  had  been  separated  out ;  and 
e  (yellow),  from  d  after  heating  for  a  long  time  in  the  air. 


a. 

b. 

c. 

d. 

e. 

Si... 

.     19-07 

18-91 

19-39 

20-51 

21-44 

Al     . 

.      1304 

13-55 

13-80 

13-99 

14-52 

Na    . 

.      15-92 

14-53 

11-29 

8-98 

8-00 

S  ... 

.      1409 

12-39 

12-44 

12-14 

10-90 

0  ... 

.      37-88 

40-62 

43-08 

44-38 

45-14 

I 


From  these  analyses  it  follows  that  in  the  conversion  of  ultramarine- 
blue  into  yellow,  half  the  sodium  contained  in  the  blue  must  be  re- 
moved. The  author  considers  that  on  account  of  the  similarity  of  the 
analytical  numbers  of  cZ  and  e,  that  e  is  not  a  pure  yellow.  The  num- 
bers; for  perfect  red  (d)  correspond  with  the  formula,  Si6Al4Na3.S3022, 
and  the  conversion  of  blue  into  red  can  be  expressed  by  the  following 
equation : — 

Si6Ar4Na6Si02o  +  02  =  SieAUNa.SaOao  +  Naa  +  S. 
Blue.  Red. 

The  author  proposes  to  study  the  action  of  hydrochloric  acid  on 
altramarines  poor  in  silica.  V.  H.  V. 

Atomic  Weight  of  Glucinum.  By  L.  Meyer  (Ber.,  13,  1780 
— 1786). — According  to  Nilson  and  Petterhson  (this  Journal,  Abstr., 
1880,  792)  the  equivalent  of  glucinum  is  4-55,  and  its  atomic  heat 
normal  if  the  atomic  weight  be  taken  as  13-65,  making  glucinum  a 
triad.  The  author  objects  to  these  conclusions,  and  considers  glucinum 
a  dyad  with  an  atomic  weight  of  9*10.  Firstly,  if  glucinum  had  an 
atomic  weight  of  1365,  it  would  have  a  position  in  the  system  of 
elements  between  nitrogen  and  carbon  which  would  not  correspond  to 
any  of  the  known  properties  of  the  metal ;  but  this  consideration  is 
not  sufficient  to  justify  any  correction  of  its  atomic  weight.    Secondly, 
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Nilson  and  Pettersson  have  shown  that  the  specific  and  atomic  heats 
increase  slightly  with  the  temperature  like  those  of  iron,  hence  for 
f^lacinnm  an  atomic  weight  of  13'65  best  corresponds  with  the  mean 
specific  heat  between  0°  and  100°.  But  the  author  establishes  that 
even  adopting  Nilson  and  Pettersson's  determinations,  glucinum  is 
rather  comparable  with  carbon,  boron,  and  silicon,  whose  specific  heats 
increase  at  first  rapidly,  then  more  slowly,  until  a  limit  is  reached  at 
which  they  show  a  normal  specific  heat.  Then  glucinum  would  be  a 
dyad  with  an  atomic  weight  of  9*1  :  for  if  glucinum  has  an  atomic 
weight  of  13*65,  its  atomic  heat  at  157°  should  be  7' 10,  and  at  257" 
is  8  "94,  which  is  far  greater  than  those  of  iron  and  silver. 

V.  H.  V. 

Atomic  Weight  of  Glucinum.  By  L.  F.  Nilson  (Ber.,  13,  2035 
— 2040). — This  paper  is  in  answer  to  that  of  L.  Meyer  (Ber.,  13, 
1780).  The  author  points  out  1st,  that  glucinum  with  the  atomic  weight 
of  9'1  departs  from  the  regular  series  of  Mendelejeff's  classification  by 
more  than  13  75  per  cent,  from  the  number  required  for  this  system; 
thus  of  all  the  elements  of  the  first  series  glucinum  is  the  only  one 
which  differs  from  the  neighbouring  elements  of  the  second  series  by 
not  less  than  16.  2nd.  Although  Meyer  compares  glucinum  wnth  boron, 
silicon,  and  carbon,  with  regard  to  the  increase  of  specific  heat  with 
increase  of  temperature,  yet  in  Weber's  researches  on  these  latter 
elements,  neither  pure  materials,  nor  even  compounds  of  known  com- 
position, were  used :  for  Hampe  has  established  that  crystalline  boron 
contains  aluminium  and  carbon,  and  Mixter  and  Dana  have  shown 
that  crystalline  silicon  contains  zinc  and  iron.  3rd.  The  molecular 
heat  of  gluciria  and  its  sulphate  is  equal  to  those  of  alumina,  scandia, 
gallium  oxide  and  their  sulphates  {Ber.,  13,  1459 ;  Abstrs.,  1880, 
838),  but  differs  from  those  of  the  oxides  and  sulphates  of  magnesia, 
copper,  and  other  dyad  metals. 

The  formula  G2O3  is  then  in  accordance  with  the  laws  of  Dulong 
and  Petit  and  Naumann,  and  although  glucinum  has  an  atomic  heat 
of  5' 79  (between  0°  and  100°),  slightly  less  than  the  normal  number, 
yet  in  this  respect  it  resembles  its  analogues  aluminium  and  gal- 
lium. Y.  H.  V. 

Phosphotungstic  Acid.  By  M.  Sprenger  (/.  pr.  'Chem.  [2],  22, 
418 — 432). — Phosphotungstic  acids  have  been  previously  described  by 
Scheibler  (Ber.,  5,  801 ;  this  Journal,  1873,  246)  who  obtained  acids 
of  the  formulae  Hx5PWn043,  I8H2O  and  Hi.PWioOss,  8H2O,  and  by 
W.  Gibbs  {Ber.,  10,  1385  ;  this  Journal,  1877,  2,  848),  who  prepared 
an  acid  of  the  formula  2OWO3,  P2O5,  811^0,  a?Aq. 

In  the  author's  experiments,  barium  tungstate  was  suspended  in 
water  and  mixed  with  dilute  phosphoric  acid;  the  resulting  precipi- 
tate was  then  decomposed  by  dilute  sulphuric  acid  in  slight  excess, 
such  excess  being  afterwards  removed  by  cautious  addition  of  baryta- 
water.  The  solution  is  evaporated  on  the  water- bath  and  finally  in  a 
vacuum  :  an  acid  is  then  obtained  in  large  well-formed  crystals  of  the 
regular  system,  which  are  efflorescent,  readily  soluble  in  water,  and 
have  the  formula  P2O6,  24WO3,  6IH2O.  The  following  salts  were  pre- 
pared  and   analysed  :—3BaO,    P2O5,   24\y03,    58H2O ;    2BaO,    P2O5, 
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24WO3,  59H2O;  2BaO,  P.O5,  24WO3,  59H2O;  BaO,  P2O5,  24WO„ 
59H,0;  3CaO,  P.O5,  24WO3,  58H,0 ;  3Ag,0,  F,0„  24WO3,  58ILO  ; 
AgiOj  P2O5,  24WO3,  6OH2O  ;  of  these  the  silver  salts  are  insoluble  in 
water.  Addition  of  excess  of  baryta  to  a  solution  of  the  acid  causes  a 
precipitate  of  barium  tnngstate,  whilst  on  evaporating  the  solution, 
a  salt,  7BaO,  P2O5,  22Vy03,  b9'5RiO,  crystallises  in  doubly  refracting 
needles  of  the  rhombic  system. 

A.  J.  G. 

Sodium  Arsenate.  By  G.  Fleury  (/.  Pharm.  [5],  2,  367—368). 
— Sodium  arsenate  containing  14HiO  may  be  prepared  by  exposing 
the  ordinary  commercial  salt  to  a  moist  atmosphere  for  12  days  at  a 
temperature  of  15—30°.  L.  T.  O'S. 

Bismuth  Subnitrate.  By  A.  Riche  (/.  Pharm.  [5],  384-387). 
— Further  analyses  of  specimens  of  bismuth  subnitrate,  when  com- 
pared with  previous  results  (this  Journal,  34,  841),  show  that  the 
commercial  article  contains  lead,  varying  from  0"34  to  0*03  per  cent. 
lead  sulphate.     The  actual  quantity  of  lead  present,  however,  is  only 

TFoo  part-  .  ... 

Besides  lead,  the  subnitrate  is  found  to  contain  arsenic  varying 
from  y-Q^^ooo  to  Toooo  pai't  of  arsenious  acid,  or  about  O'Ol  per  cent. 
It  is  probable  that  so  small  a  quantity  of  arsenic  passes  through  the 
system  without  being  absorbed.  Nevertheless,  the  author  urges  the 
use  of  extra  precaution  in  the  purification  of  bismuth  subnitrate. 

The  esi-imation  of  nitric  acid  shows  that  it  varies  from  4'52  to  0"57  per 
cent.  N^Os  as  compared  with  16  per  cent,  according  to  tlie  codex, 
proving  that  the  commercial  substance  has  a  very  different  ccmiposition 
Irom  that  prescribed.  L.  T.  O'S. 

Manganese  Dioxide  containing  Antimony.  By  H.  Retnsch 
(/.  pr.  Chem.,  22,  111). — The  author  found  that,  on  passing  sulphu- 
retted hydrogen  into  the  acid  liquid  formed  in  the  preparation  of 
chlorine  by  means  of  hydrochloric  acid,  the  precipitate  contained 
antimony.  He  could  not  ascertain  where  the  manganese  dioxide  came 
from.  G.  T.  A. 


Organic   Chemistry. 


Decomposition  of  Simple  Organic  Compounds  by  Zinc- 
dust.  By  H.  Jaun  (Per.,  13,  21U7— 2118).— The  following  com- 
{)ounds  when  passed  over  zinc-dust  at  a  temperature  of  300—350",  are 
Iccom  posed. 

Ethylic  ether  gives  ethylene  and  hydrogen,  together  with  small  quan- 
tities of  marsh-gas  and  carbonic  oxide. 

Formic  acid  gives  carbonic  oxide,  hydrogen,  and  a  small  quantity  of 
marsh-gas. 

Acetic  acid  gives  acetone,  carbonic  oxide,  hydrogen,  and  propylene 
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(compare  Liebig  and  Pelouze  ;  also  Berthelot,  Ann.  Chem.  Pkarm.,  81, 
114;  also  Trommsdorff  and  Chenevix). 

Acetic  anhydride  gives  acetone,  propylene,  carbonic  oxide,  and 
hydrogen. 

Ethyl  acetate  gives  acetone,  carbonic  oxide,  hydrogen,  and  ethy- 
lene. 

Butyric  acid  gives  butyrone,  propylene,  carbonic  oxide,  hydrogen, 
and  dimethylbutyrone. 

Butyrone  gives  hydrogen,  propylene,  and  carbonic  oxide.  From  the 
above,  it  appears  that  the  action  of  zinc-dust  on  both  alcohols  and  acids 
is  essentially  a  contact  action ;  and  in  the  case  of  acids  may  be  repre- 
sented thus  :— 2aH2«+i.COOH  =  CnB.^n+i.CO.Cn'H.^n+l  +  CO2  +   H2O  ; 

the  carbonic  anhydride  and  water  are  subsequently  reduced  by  the 
zinc  to  carbonic  oxide  and  hydrogen,  whilst  the  hydrocarbons  result 
from  the  further  action  of  the  zinc  on  the  ketone.  T.  C. 

Action  of  Oxygen  on  the  Bromo-derivatives  of  Unsaturated 
Hydrocarbons.  By  E.  Demole  (Bull.  Soc.  Ghim.  [2],  34,  201— 
207). — The  author  has  already  shown  (this  Journal,  34,  401  and 
847)  that  by  the  action  of  dry  oxygen  gas  on  dibromethylene,  it  is 
converted  partly  into  bromacetic  bromide  and  partly  into  a  polymeride. 
In  this  reaction,  the  author  was  led  to  suppose  that  the  CaHaBra  split 
up  into  CaHBr  and  HBr,  and  that  these  two  bodies  united,  together  with 
oxygen,  to  form  bromacetic  bromide,  CaHBr  +  O  +  HBr  =  C2H2Br20. 
Finding,  however,  that  by  mixing  these  three  gases  together,  no  acid 
bromide  was  produced,  he  arrived  at  the  conclusion  that  in  the  first 
place  oxygen  was  substituted  for  bromine  in  C2H2Br2,  and  that  then  the 
resulting  compound  was  acted  on  by  the  free  bromine.  This  seems 
probable,  since  by  exposing  hydrobromic  acid  or  bromo-compounds  to 
the  air,  they  are  gradually  decomposed,  with  liberation  of  oxygen.  By 
applying  this  theory  to  the  formation  of  POCI3  and  POBra  by  direct 
union  of  PCI3  or  PBrs  and  oxygen  gas,  it  is  found  that  when  oxygen 
gas  is  passed  into  boiling  phosphorus  innbromide,  explosions  occur 
from  time  to  time,  with  liberation  of  bromine,  and  the  formation  of 
phosphorus  oxybromide  and  phosphorus  pentabromide,  showing  that 
first  a  molecule  of  bromine  is  liberated  with  the  formation  of  POBr  (?) 
and  that  the  bromine  thus  liberated  finally  unites  with  PBra  and  the 
POBr,  forming  PBrs  and  POBrg. 

That  a  similar  reaction  takes  place  in  the  formation  of  bromacetic 
bromide  from,  dibromethylene  is  seen  by  passing  a  slow  current  of  dry 
oxygen  through  dibromethylene  at  the  ordinary  temperature  for 
12  hours,  washing  the  gas  with  water,  drying  over  calcium  chloride, 
and  finally  passing  it  into  bromine.  The  product  consists  chiefly  of 
dibromethylene  dibromide  (b.  p.  190 — 210°),  produced  either  according 
to  the  equation  CaH.Brg  +  Br2  =  C2H2Br4,  or  C^Ho  +  Br4  =  CsHaBri, 
also  a  solid  polymeride  of  CaHaBra.  In  the  oxidising  flask  bromacetic 
bromide,  bromacetic  acid,  and  hydrobromic  acid  were  found,  and  also 
a,nother  polymeride  of  C2H2Br2  (b.  p.  220—230'').  The  presence  of 
the  two  last-mentioned  acids  shows  that  the  oxygen  replaces  not 
only  bromine,  but  also  hydrogen,  the  water  thus  formed  decomposing 
part  of  the  bromacetic  bromide.     Since  the  quantity  of  hydrobromic 
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acid  formed  is  in  excess  of  that  produced  by  the  reaction  C2H2BrO.Br  + 
H2O  =  CjHaBrO.HO  +  HBr,  it  is  evident  that  the  bromine  itself 
replaces  hydrogen. 

From  this  it  seems  probable  that  oxygen,  like  chlorine  and  bromine, 
has  the  power  of  breaking  up  the  double  link  in  the  unsaturated 
carbon  compounds,  but  that,  unlike  the  halogen,  it  does  not  attach  itselt 
to  the  free  bonds,  but  leaves  the  body  unsaturated,  which,  coming  in 
contact  with  bromine,  forms  the  saturated  compound  C2H2Br4,  whilst 
also  at  a  higher  temperature  the  oxygen  expels  the  halogen, 

-CHa.CBrs-  +  0  =  -CH2.C  :  0-  +  Br2, 

and  these  two  bodies  unite  thus  :  —  CH2  !  C  !  0—  +  Br^  = 
CHjBr.CBr  !  0. 

Another  example  of  the  liberation  of  bromine  by  oxygen  is  afforded 
in  the  formation  of  pentabromethane  from  tribromethylene  by  the 
action  of  air.  Lennox  (this  Journal,  13,  206)  assumed  this  body  to 
be  a  polymeride  of  C2HBr5. 

The  formation  of  the  body  with  free  bonds  is  merely  an  hypothesis, 
and  requires  further  proof.  L.  T.  O'S. 

Preparation  of  Sodium  Ferrocyanide.  By  S.  Tanatar  (Dingl. 
polyt.J.,  237,  234). — The  author  found  that  by  digesting  pure  cyanide 
of  sodium  with  freshly  prepared  ferrous  oxide  in  an  alcoholic  solution, 
it  was  readily  and  completely  transformed  into  sodium  ferrocyanide. 
Soda,  unlike  potash,  does  not  possess  the  property  of  forming  cyanogen 
when  fused  with  nitrogenous  charcoal. 

The  formation  of  cyanogen  by  fusing  nitrogenous  charcoal  with 
potash  is  generally  explained  by  the  fact  that  the  carbon  and  nitrogen 
combine  with  one  another,  owing  to  the  presence  of  fr-ee  metallic 
potassium,  or  the  potassium  combines  in  the  first  place  with  carbon, 
forming  potassium-acetylene,  C2K2,  which  afterwards  absorbs  nitrogen 
in  the  fusion. 

The  question  whether  cyamide  of  potassium  is  produced  in  all  cases, 
or  whether  its  formation  does  not  take  place  when  the  conditions 
necessary  for  the  production  of  free  potassium  are  absent,  was  investi- 
gated by  the  author,  in  connection  with  the  behaviour  of  the  sodium 
compounds  in  parallel  cases.  Nitrogenous  charcoal  {carho  anirnalis  ex 
sanguine,  from  Trommsdorff)  was  fused  with  potassium  and  sodium 
compounds,  and  various  reducing  agents.  The  quantity  of  the  cyanide 
formed  was  determined  after  transformation  into  ferrocyanide.  It 
was  found  that  the  sodium  compounds  also  have  the  property  of 
forming  cyanogen,  and  often  act  more  strongly  than  the  corresponding 
potassium  compounds.  The  author  concludes  that  the  presence  of  the 
free  alkali-metal  is  not  the  cause  of  formation  of  cyanogen,  as  in  cases 
where  these  alkali-metals  cannot  be  formed  in  appreciable  quantity, 
cyanogen  was  nevertheless  produced  very  largely. 

The  following  table  shows  the  production  of  cyanide  and  ferro- 
cyanide of  sodium  and  potassium  : — 
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10  grams  animal  cliarcoal  gave- 

1.  Fused  with  25  grams  K2CO; 

2.  „ 


9. 
10. 
11. 
12. 
13. 


25  „  carbonate  of  sodium  and 
potassium 

25      „      KCl  and  5  grams  K0CO3    . . 

25      „      NaCl  and  5  grams  K2CO3 . . 

25      „      KCl 

25      „       KCl  and  5  grams  CaCOg   . . 

25      „       KCl  and  5  grams  NaoCOg  . . 

25  ,,  KCl,  5  grams  NajCOa,  and 
3  grams  CaCOs    


95 

grams 

}  NaaCOa 

25 

NaCl     

25 

NaCl  and  5  grams  CaCOa. 

25 

5? 

NaCl  and  5  grams  Na^COa. 

. 

25 

55 

NaCl,  5  grams  NazCOa,  an 
3  grams  CaCOa 

d 

Ferroejanide 
of  potassium. 

2' 15  grams. 

1-87  „  ■ 

1-72  „ 

1-81  „ 

0-40  „ 

1-20  „ 

1-60  „     . 

2-00       „ 

Ferrocyanide. 
of  sodium. 

0*20  grams^ 
0-20       „ 
1-22       „ 
2-17       „ 

2-30       „ 


10  to  15  per  cent,  of  cast-iron  borings  were  added  to  the  mixture 
each  experiment. 

Without  the  addition  of  iron  to  the  alkaline  chlorides,  only  traces  ol 
cyanogen  were  formed. 

The  difficult}^  of  separating  sodium  ferrocyanide  from  the  melt  bj 
crystallisation  considerably  influences  its  preparation  on  a  large  scale 
should  this,  however,  be  surmounted,  the  manufacture  of  this  sub-j 
stance  would  probably  supersede  that  of  potassium  ferrocyanide. 

b.  B. 

An  Isomeric  Potassium  Cyanate.  By  A.  Bannow  (Ber.,  13. 
2201— 2202).— The  author  has  previously  (Ber.,  4,  253)  described 
potassium  cyanate,  which  differed  from  ordinary  potassium  cyanate  ii 
many  of  its  properties,  but  more  especially  in  the  fact  that  by  treat- 
ment with  silver  nitrate  it  gave  the  silver-salt  of  a  dicyanimide, 
AgCaNs.  It  is  now  shown  that  this  difference  was  due  to  the  presence 
of  paracyanogeu,  and  that  the  two  potassium  cyanates  are  otherwise 
identical.  T..  C. 

Influence  of  Isomerism  of  Glycols  on  the  Formation  of  their 
Acetates.  By  N.  Menschutkin  (Ber.,  13,  1812— 1814).— The  initial 
velocity  and  limit  of  etheritication  of  typical  glycols  by  acetic  acid  of 
various  classes  are  compared  (1  mol.  glycol  to  2  mols.  of  acid). 


Initial 
velocity. 


Primary  glycols 


{Ethylene  glycol,  1  ^^.qq 

CHo.0H.CH2(0H).0H  /  ^"^  '^"^ 
Trimethylene  glycol,  1  .q.^q 
CH2(OH).CHo.CH2.0H  /^^  '^'^ 


Limit. 

53-86 
6007 
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Initial 
velocity.  Limit. 


Primary,  secondary  |  ^^^ge^^f^^^^^  }  36-43  50  83 
Secondary  glycol . .  |  MeCTtoH)CH.OH.Me  }  ^^'^^  ^'^'^^ 
Tertiary  glycol. .  . .  { cMe!('oH)CMe,.OH       }    "'^^  '^'^^ 


Resorcin, 
CeH.COH)^ 


j       0  7-08 


From  this  table,  it  is  evident  that  there  is  an  analogous  influence  of 
isomerism  on  the  etherification  of  the  monoliydric  and  dilijdric  alco- 
hols; this  is  even  more  evident  in  the  latter  than  the  former. 

As  the  author  has  shown  that  tertiaiy  alcohols  are  decomposed  on 
etherification  into  an  olefine,  so  these  experiments  point  to  a  similar 
decomposition  of  pinacone.  Resorcinol  in  its  initial  velocity  and  limit 
of  etherification  resembles  not  only  a  tertiary  glycol,  but  also  a  mono- 
hydric  phenol.  V.  H.    \^. 

Synthesis  of  Glycerol.  By  Lieben  and  Zeisel  (Ber.,  13,  2032). 
—The  paper  is  merely  a  priority  claim  with  regard  to  the  synthesis  of 
a  four-carbon  glycerol  by  Markownikoff,  and  to  a  study  of  the  reduc- 
tion of  croton  aldehyde  to  croton  alcohol,  by  Karetnikoff. 

V.  H.  V. 

Lead  Glycerides  and  the  Quantitative  Estimation  of  Gly- 
cerol By  T.  MoRAvvsKi  (/.  pr.  Chem.  [2],  22,  401— 418).— Mono- 
plumboglyceride,  C3H6Pb03,  is  best  prepared  by  dissolving  22  grams  of 
lead  acetate  in  250  c.c.  of  water,  mixing  with  20  grams  of  gl^'cerol, 
heating,  and  then  adding  15  grams  of  potash.  On  standing  for  one  or 
two  days,  the  clear  filtrate  deposits  the  compound  in  fine  needles.  By 
mixing  together  basic  lead  acetate  and  glycerol,  and  adding  a  solution 
of  lead  oxide  in  potassium  hydrate,  a  precipitate  is  obtained  of  the 
formula  (C3H603)2Pb3.  A  tliird  glyceride  is  obtained  as  a  gummy 
mass  by  adding  alcoholic  potash  solution  to  a  mixture  of  basic  lead 
acetate  and  glycerol ;  it  has  the  composition  CloHojPbsOia.  Addition 
of  ammonia  to  a  hot  solution  of  lead  niti-ate  and  gly(Hn*ol  yields  hard 
crusts  of  the  compound  2C3H50,Pb(O.PbN03).Pb(OH)N03 ;  the  same 
substance  is  also  obtained  on  boiling  together  lead  oxide,  glycerol,  and 
lead  nitrate  solution.  Experiments  on  the  estimation  of  glycerol  by 
•  vaporation  of  its  solutions  with  a  weighed  amount  of  lead  oxidw  gave 
itsults  which,  although  promising,  show  that  eome  sources  of  error 
have  yet  to  be  eliminated.  A.  J.  G. 

Action  of  Soda  on  Glycerol.  By  A.  Fernbacii  (Bull.  Soc.  Chan. 
[2],  34,  146 — 147). — Belohoubek  obtained  propyl  glycol  by  the  action 
of  soda  on  glycerol.  On  repeating  the  experiment,  the  author  has 
obtained  only  about  one-tenth  of  tlie  yield  of  glycol  stated  by  Belo- 
houbek, and  finds  that  by  secondary  reactions  methyl,  ethyl,  normal 
propyl,  and  isopropyl  alcohols  are  formed,  together  with  olefines  con- 
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taining  hexylene,   which  unites  with  hydrochloric  acid  in  the  cold, 
yielding  diisopropyl  chloride  (b.  p.  115°). 

These  results  show  that  by  this  reaction  normal  alcohols  and  the 
defines  C„H2„  I  C.(0„H2„+i  )2  are  formed.  L.  T.  O'S. 

A  Six-Carbon  Glycerol.  By  W.  Markownikoff  (Ber.,  13,  1842— 
— 1843). — The  author  has  obtained  from  crotonylmethylcarbinol, 
CHalCH.CHa.CH^.CHMe.OH  (Wurtz,  Jahresh.,  1864,  515;  Crow, 
Annalen,  201,  42),  a  triacetin  of  a  glycerol,  C6Hn(OH)3,  boiling  at 
270—280°,  and  at  192—196°  at  a  pressure  of  100  mm.  The  triacetin 
is  a  thick,  colourless  bitter  liquid,  insoluble  in  water;  its  sp.  gr. 
is  1*087  at  0°.  On  saponification,  the  glycerol  is  obtained  as  an  oily 
liquid,  but  owing  to  the  small  quantity  no  analyses  were  made.  By 
reduction  of  allylacetone,  Bablukoff  has  obtained,  besides  crotonyl- 
methylcarbinol, a  liquid  boiling  at  254 — 262°,  which  is  probably  the 
pinacoue  of  allylacetone,  C3H5.CMe(OH).CMe(OH).C3H5. 

V.  H.  V. 

Polyhydric  Alcohols.  By  N.  Menschutkin  (Ber.,  13,  1814— 
1816). — The  author  remarks  that  the  perfect  analogy  which  exists  in 
the  etherification  of  mono-  and  di-hydric  alcohols  would  lead  to  the 
conclusion  that  in  polyhydric  alcohols  corresponding  changes  of 
chemical  structure  would  give  rise  to  corresponding  changes  of  etheri- 
fication. 

I.  Btkerification  of  Polyhydric  Alcohols  with  the  equivalent  number  of 
molecules  of  Acetic  Acid. — The  following  table  gives  the  etherification 
data  of  polyhydric  alcohols : — 

Atomicity 

of  alcohol.  Initial  Telocity. 

No.  of  mola.  of  ^ ^ s 

acetic  acid.  Absolute.     Relative.  Limit. 

Ethyl  alcohol   ..  1  46*81  70-31  66*57 

Ethylene  glycol.  2  42*64  79*58  53*94 

Glycerol    3  36*26  78*82  46*00  [45*4]* 

Erythrol    4  24*91  62*16  40*07 

Mannitol   6  20*56  77*80  26*42 

This  table  shows  that  as  the  number  of  OH  groups  in  the  alcohol 
increases,  the  initial  velocity  and  limit  of  etherification  decrease,  as 
also  the  capacity  for  etherification.  The  decrease  cannot  be  attributed 
entirely  to  an  increase  of  secondary  alcoholic  groupings,  for  the  same 
phenomenon  is  observable  in  ethyl  alcohol  and  ethylene  glycol,  both  of 
which  contain  only  primary  alcoholic  groupings. 

II.  Etherification  of  Polyhydric  Alcohols  with  Acetic  Acid  in  equal 
numbers  of  tnolecules  of  Alcohol  and  Acid. — Berthelot  has  found  that 
in  etherification  in  equal  number  of  molecules  all  the  polyhydric 
alcohols  had  the  same  degree  of  etherification  (about  70  per  cent.), 
which  led  him  to  apply  etherification  as  a  means  of  determining  the 
equivalence  of  a  polyhydric  alcohol.  The  author,  however,  finds  that 
this  is  not  the  case  with  all  polyhydric  alcohols. 

*  The  numbers  in  brackets  represent  the  corresponding  determinations  of 
Berthelot. 
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Initial 
velocity.  Limit. 

Methyl  alcohol 5559  6959 

Glycol    51-88  69-89  [68-8] 

Glycerol 51-85  70-08  [69-3] 

Erythrol 5360  65-73  [695] 

Mannitol    —  6253 

Differing  from  these  are  the  following  glycols  : — 

Initial 
Telocity,  Limit. 

Trimethylene  glycol 59-53  75-59 

Propylene  glycol 40-67  58-51 

The  first  set  of  alcohols  form  a  group  distingmshed  by  their 
equality  of  etberification,  but  tbis  is  not  an  invariable  character- 
istic of  all  polyhydric  alcohols.  The  limits  given  in  the  above  table 
also  point  to  a  diminution  of  etberification  capacity  of  polyhydric 
alcohols,  since  although  they  contain  more  equivalents  than  monohydric, 
yet  the  "  effect  values  "  (Wirkungswerth)  of  polybydric  and  mono- 
hydric alcohols  are  equal. 

III.  Etherification  with  excess  of  Acetic  Acid. — The  following  table 
gives  a  compilation  of  results  : — 


Acetic  Acid. 

2  mols. 

3  mols. 

4  mols. 

6  mols. 

Glycol     . . . 

.      53-72 

43-49 

36-80 

25-00 

Glycerol . .  . 

.      55-54 

46-00 

39-73 

31-12 

Erythrol. .  . 

.      56-00 

• — . 

40-07 

31-24 

Mannitol.    . 

— 

— 

38-47 

26-42 

This  table  shows  that  the  alcobols  in  this  group  are  identical  in 
their  etherification,  which  proves  that  the  ethenjicatioio  of  polyhydric 
alcohols  with  free  acid  is  no  estimate  of  the  numher  of  OH  groups  they 
contain.  V.  H.  V. 

Multiples  in  the  Optical  Rotary  Po-wers  of  Carbohydrates. 
By  T.  Thomsen  (Ber.,  13,  2168— 2169).— The  author  has  determined 
the  value  of  [a]©  for  the  following  carbohydrates.  The  values  are 
referred  in  all  cases  to  the  group  CbHioOg,  which  is  contained  in  all 
these  compounds,  or,  what  is  the  same  thing,  to  the  amount  of  carbon. 

Dextrose     58-8  =  5  x  11-8 

^.         Cane-sugar 703  =  6  x  117 

*^-         Wood-gum  (Jour,  f  Frakt.  Cheni.,  19, 

[.,             146)  in  alkaline  solution —84     =  7x120 

■         Arabiuic  acid —93-9=:  8x11-7 

Arabinose 121-4  =  10  x  121 

Maltose 143-5  =  12  x  120 

Starch  in  alkaline  solution 168      =  14  x  120 

Dextrin 193     =  16  x  121 

The  table  shows  that  these  values  of  [a]r)  are  all  simple  multiples 
>of  a  common  factor.  T.  C. 
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Sorbin  and  Sorbite.  By  C.  Vincent  (Bull.  Soc.  Chim.  [2],  34, 
218 — 219). — Bj  allowing  the  juice  of  the  berries  of  the  mountain  ash 
to  ferment  for  about  a  year  and  concentrating  the  solution,  large  dark- 
biown  crystals  of  sorbin  were  obtained.  On  working  as  above,  but 
with  a  larger  quantity  of  substance,  large  quantities  of  acicular  crystals 
were  obtained,  and  these  on  crystallisation  from  hot  alcohol  presented 
all  the  properties  of  sorbite,  giving  no  colour  when  boiled  with  alkalis, 
as  sorbin  does.  Tlie  formation  of  sorbin  in  one  experiment  and  sorbite 
in  the  other  is  probably  due  to  the  action  of  a  certain  ferment  which  is 
necessary  for  the  formation  of  sorbin,  and  was  present  in  the  former 
but  absent  in  the  latter  case.  This  may  explain  why  many  chemists 
have  failed  to  obtain  sorbin  from  mountain  ash  berries,  and  hence 
doubted  its  formation  from  that  source. 

Sorbite  is  isomeric  with  mannite  and  dulcite,  and  forms  with 
oxalic  acid  at  75°  sorbite-formamide,  with  evolution  of  carbonic 
anhydride.     It  is  a  colourless  odourless  syrup.  L.  T.  O'S. 

Inversion  of  Raw  Sugar  by  Carbonic  Acid  and  some 
Properties  of  Inverted  Sugar.  By  E.  O.  v.  Lippmakn  (Ser.,  13, 
1822 — 1826). — Former  experiments  on  the  inversion  of  sugar  by 
carbonic  acid  have  not  given  concordant  results.  The  author  finds 
that  carbonic  acid  gas  has  no  effect  on  raw  sugar  even  after  six  months, 
but  by  acting  upon  the  sugar  with  a  solution  of  the  gas  in  water  in  a 
sealed  flask  the  sugar  is  entirely  inverted.  The  power  of  inversion  of 
carbonic  acid  is  increased  by  raising  the  temperature,  and  increasing 
the  pressure ;  the  reaction  is  complete  in  three-quarters  to  one  hour  at 
a  temperature  of  100°  in  a  soda-water  bottle. 

The  determinations  of  specific  rotatory  power  after  perfect  inversion 
have  varied  according  to  the  different  observers,  using  different 
methods  for  inversion  from  —38°  to  — 44"16°  ;  the  author  finds  — 44'19'* 
after  inversion  with  carbonic  acid.  On  warming,  the  left-handed 
rotatory  power  diminishes,  becoming  nil  at  a  temperature  of 
87'3 — 91"7°.  The  author  has  made  the  following  determinations 
(c  =  17-21)  :— 

0°.  10°.  20°.  30°.  40°.  50°.         60°.  70°.        80°. 

-27-9    -24-5    -21-4    -18    -15-2    -12-0    -8-5    -5-8    -2-6 

These  values  agree  with  those  calculated  from  Tuchsmidt's  formula, 
[^d]^  =  —  (27"6  —0*32^).  The  author  has  not  succeeded  in  confirm- 
ing Maumene's  view,  that  inverted  sugar  contains  besides  glucose  and 
levulose  a  third  modification,  "inactose,"  itself  present  in  two  modifi- 
cations. Maumene's  result  may  probably  be  explained  by  supposing 
that  the  action  of  lime  gives  rise  to  the  formation  of  a  glycosate, 
2C6Hi20g  +  3CUO  +  2H2O,  unstable  in  presence  of  light,  the  existence 
of  which  has  been  demonstrated  by  the  researches  of  Peligot. 

Y.  H.  V. 

Presence  of  Saccharin  in  Osmosed  Sugar.  By  E.  0.  v.  Lipp- 
MANN  (Ber.,  13,  1826 — 1827). — Sugar  refiners  have  found  a  crystal- 
line sugar  when  raw  molasses  is  subjected  to  osmose.  The  author 
has  heated  these  crystals  with  concentrated  nitric  acid  according  to 
Peligot's  process,  and  has   separated  crystals  which  were  proved  by 
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their  chemical  properties  and  polarisation  coefficient  [a]/3  =  +  93*5°,  to 
be  identical  with  Peligot's  saccharin.  V.  H.  V. 

Saccharin  and  Saccharinic  Acid.  By  C.  Scheibler  (5er.,  13, 
2212 — 2217). — Saccharin,  the  new  derivative  of  the  glucoses,  re- 
cently discovered  by  Peligot  (Ber.,  13,  196),  has  not  the  composition 
Ci2H220n,  as  he  supposed,  but  is  the  anhydride,  CsHioOg,  of  a  new 
acid,  CeHiaOG,  which  the  author  calls  saccharinic  acid.  Saccharin 
(m.  p.  160 — 161°)  decomposes  carbonates  when  boiled  with  them,  and 
forms  sacchari nates,  from  which,  however,  the  free  acid  cannot  be 
obtained,  since  at  the  moment  of  its  liberation  it  splits  up  into  water 
and  saccharin.  Saccharin  is  probably  a  lactone  having  the  constitu- 
tion   CH2(OH).CH(OH).CH(OH).CH.CHo.CO:   on    reduction  with 

hydriodic  acid  it  gives  a  neutral  oil  (b.  p.  203 — 204°  uncorr.)  consist- 
ing no  doubt  of  saccharone,  Me.C2H4.CH.CH2.CO. 

The  saccharinates  are  all  exceedingly  soluble.  The  potassium  and 
ammonium  salts  are  crystalline,  whilst  those  of  barium,  calcium,  and 
sodium  dry  up  to  thick  syrups.  T.  C. 

Conversion  of  Starch  into  Sugar  by  the  Action  of  Dilute 
Sulphuric  Acid  at  High  Temperatures.  By  F.  Allihn  (/.  ^;r. 
Ghem.,  22,  46 — 97). — About  10  grams  of  anhydrous  starch  were  used 
in  each  experiment,  and  were  acted  on  for  various  periods  by  50  c.c. 
of  acid  containing  0*1,  0*2,  0*5,  and  1  per  cent,  at  temperatures  of 
100°,  108°,  and  114°.     The  following  results  were  obtained  : — 

(1.)  The  conversion  of  starch  into  sugar  by  dilute  sulphuric  acid 
generally  takes  place  more  quickly  and  perfectly  the  more  concentrated 
the  acid  is,  the  longer  the  period  of  the  reaction,  and  the  higher  the 
temperature. 

(2.)  The  quantity  of  starch  converted  into  sngar  up  to  40  to  50  per 
cent,  is  proportional  to  the  duration  of  the  reaction. 

(3.)  In  the  later  stages  the  reaction  becomes  gradually  slower,  so 
that  a  perfect  conversion,  if  possible,  und'^r  the  given  proportions,  can 
only  be  reached  by  an  disproportionally  long  duration  of  the  reaction. 

(4.)  The  reason  of  the  slowness  of  the  reaction  is  due  chiefly  to 
tlie  varying  capacity  of  resistance  of  dextrin  to  dilute  acids. 

G.  T.  A. 

Specific  Identity  of  Inulins  and  of  Natural  Levulins.  By 
Lefranc  (/.  Pharm.  [5],  2,  216— 220).— The  author  establishes  the 
•identity  of  inulins  from  all  sources,  on  the  ground  that  they  all  have 
the  same  rotatory  power  [ajp  =  —  40  ;  and,  for  tlie  same  reason,  con- 
cludes that  all  natural  levulins  are  identical,  their  rotatory  power 
ia]D  =  —  26.  The  levulin  obtained  by  heating  inulin  with  water  at 
0U°  the  author  names  pseud 0 -levulin,  [a]p,  =  —  46. 

Preparation  of  Natural  Levulin. — The  juice  of  the  artichoke  is  treated 
with  lead  acetate,  and  the  filtered  solution  freed  from  lead  by  means  of 
Bulphuretted  hydrogen,  is  finally  neutralised  with  magnesium  car- 
bonate.    After  filtering,  the  solution  is  evaporated  to  a  syrupy  con- 
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sistence,  and,  when  cold,  the  levulin  is  precipitated  with  alcohol.  The 
precipitated  levulin  is  dissolved  in  hot  alcohol,  treated  with  animal 
charcoal,  and  the  solution  left  to  crystallise.  The-  laat  traces  of  levulin 
are  precipitated  from  the  mother-liquors  by  ether.  L.  T.  O'S. 

Specific  Rotatory  Power  of  Lactose.  By  R  Meissl  (/.  pr. 
Chem.,  22,  97 — 103). — The  lactose  used  in  the  experiments  was  pre- 
pared by  acting  on  milk- sugar  with  dilute  sulphuric  acid  and  crystal- 
lising the  product  from  alcohol. 

The  following  tables  embody  i;he  results  obtained  with  a  Wild's 
polaristrobometerv  (p  =  gramit  of  the  substance,,  q  =  grams  of 
water)  : — > 


No. 

P- 

2 -3702 
4  -8989 
&-7367 
9  -6914 
19-4263 

p  +  q. 

Sp.gr 
at  17-5°. 

a 

at 

10°. 

17-5". 

20P. 

30°. 

1 
2 
3 

*4 
5 

48  -4282 

49  -4040 
51  -2847 
51  -  2465 
54  -9350 

1  -01964 
1 -04019 
1  -07979 
1  -07899 
1  15664 

8-18 
17-02 
34  12 
33-91 
69-17 

8-02 
16  -69 
33 -4^ 
33-31 

67  -78 

7-97 
16-57 
33-23 
33-12 
67-3^ 

7-78 
16-12 
32-37 
32  -28 
65-72 

WeigM 

[a]D  at 

No. 

per  cent. 
P. 

10^. 

17-5°. 

20°. 

SQo. 

— 

" 

^ 

,  - 

^ 

^ 

Found. 

Cal. 

Found. 

Cal. 

Found. 

Cal. 

Found. 

Cal. 

1 

4-89 

82-06 

82-18 

80-45 

80-61 

79-95 

80-09 

78  -05 

78-00 

2 

9-92 

82  -58 

:  «2  -57 

80-97 

81-00 

8") -39 

80-48 

78-21 

78-39 

3 

18-98 

83  -32 

83-28 

81-71 

81-72 

81  -15 

81-19 

79-05 

79-10 

4 

18-91 

83-20 

83-28 

81-72 

81-72 

81-26 

81-19 

79-20 

79  10 

5 

95-36 

84-66 

84-57 

82-96 

83-00 

82-50 

82-48 

80-44 

80-39 

To  find  the  weight  per  cent.  P  of  lactose  in  a  solution  which  rotates 

a°,    the    formula  — — p^-   may  be  used.     If  th©  value  for  [alo  at 

Li  ^  a  .  \_otj 

f  in  P  per  cent,  solution  be  introduced  into  this  fonnula  we  obtain — 


P   = 


100  a 


If  83,883' 


L.d  .(83,883  +  0-0785P  -  0-209^)- 
0-209  t  =  A,  and  0-0785  =  B,  we  get— 


'  -  vm'  * 


100a 
B.h.d 


A 
2B 


;■) 


G.  T.  A. 


*  Recrystallised  three  times  from  methyl  alcohol. 
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Anhydrous  Milk-sugar.  Bj  E.  0.  Erdmann  (Ber.,  13,  2180-> 
2184). — Milk-sugar  can  exist  in  the  anhydrous  state  in  three  diiTerent 
modifications,  two  of  them  solid  and  crystalline,  and  the  third  liquid. 

(a.)  This  is  obtained  wh©n  an  ordinary  solution  of  milk-sugar  is 
quickly  boiled  in  a  metal  vessel ;  the  solution  after  a  certain  time 
suddenly  solidifies  to  a  porous  mass  consisting  of  small  anhydrous 
crystals.  These  have  a  low  rotatory  power  which  gradua/lly  increases, 
and  are  very  soluble  in  water. 

(&,)  This  solid  modification  is  obtained  by  dehydrating  ordinary 
milk-sugar  at  130°.  It  has  a  high  rotatory  power,  which  gradually 
diminishes  on  keeping  until' it  is  identical  with  that  of  the  form  (a). 
It  is  much  liess  soluble  in  water  than  the  form  (a). 

(c.)  An  unstable  liquid  modification,  obtained  by  the  gradual  trans- 
formation of  the  solutions  of  the  two  preceding  forms  on  keeping.  It 
is  stable  only  in  the  dissolved  state,  for  on^  crystallisation  it  changes  in 
the  presence  of  water  into  ordinary  hyd rated  milk-sugar,  whilst  on 
driving  ofi"  the  water  by  boiling,  it  gives  the  anhydrous  form  (a). 

T.  C. 

A  Hitherto  Unobserved  Property  of  Milk-sugar.  By  M. 
ScHMOEGER  (Ber.,  13,  1915 — 1931). — The  author  has  found  that  milk- 
sugar  not  only  exhibits  bi-rotation  (the  high  rotatory  power  of  a 
freshly-prepared  solution  of  the  crystallised  sugar)  and  normal  rota- 
tion (the  rotatory  power  of  the  same  solution  after  standing),  but 
that  under  certain  circumstances  it  exhibits  a  third  rotation,  lower 
than  either  of  the  others,  to  which  he  applies  the  term  semi-rotation, 
("Halb-rotatian  ^').  Ci'ystallised  milk-sugar,  C12H22O11  +  H3O,  dried 
in  the  air  or  over  sulphuric  acid,  does  not  lose  weight  at  100°;  but 
when  a  solution  of  the  crystals  is  evaporated  to- dryness  over  boiling 
water- the  residue  is  anhydrous.  A  solution  of  this  residae  in  cold 
water  exhibits  in  the  polariscope  at  first  semi-rotation,  changing  in 
the  course  of  a  few  hours  to  normal  rotation.  The  normal  specific 
rotatory  power  of  crystallised  milk-sugar  at  20°  is  |"a]D  =  52'53''. 
The  ratio  of  semi-rotationto  normal  rotation  is  5  :  8  (about)  ;  and  the 
ratio  of  normal  to  bi-rotation  is  also  5  :  8.  Anhydrous  milk-sugar, 
obtained  by  evaporating  its  solution  at  100°,  when  dissolved  in  hot 
water,  exhibits  normal  and  not  semi-rotation.  A  solution  in  cold 
water  of  the  anhydride  obtained  by  heat>ing  the  crystallised  sugar  to 
130°,  exhibits  bi-rotation.  .  J.  R. 

N'ofTB. — In  ^er.,.  13,  2130 — 32,  the  question  of  priority  between  the 
author  and  Erdmann  is  discussed. 

Isopropylene-neurine.  ByH.  T.  Morley  (Ber.,  13, 1805--1806). 
— On  heating  on  a  water-bath  a  mixture  of  isopropylene  chlorhydrin 
and  trimethylamine,  a  crystalline  mass  of  trimethylhydroxyisopropyl- 
ammonium  or  propylene- neurine  chloride,  CH2(OH).CHMe.NMe3Cl, 
is  obtained ;  it  forms  colourless,  transparent,  deliquescent  crystals, 
which  turn  brown  in  the  presence  of  air.  The  platinochloride  forms 
feathery  leaflets.  V.  H.  V. 

Dimethylhydrazine.  By  E.  Renouf  (Ber.,  13,  2169-2174).— 
This  is  a  more  complete  investigation  of  the  dimethylhydrazine  first 
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obtained  by  E.  Fischer  (Ber.,  8, 1587),  by  the  redaction  of  the  nitroso- 
compound  of  dimethylamine. 

Dimethylnitrosamine,  NMcs-NO,  is  a  yellow  alkaline  oil  (b.  p. 
148'5°  at  724  mm.),  having  great  resemblance  to  the  corresponding 
diethyl-compound.  It  forms  the  hydrochloride  NMe9(N0)HCl,  and 
on  boiling  with  hydrochloric  acid  splits  up  into  dimethylamine  and 
nitrous  acid. 

Dimethylhydrazine,  'N'Me2.NH2,  is  obtained  as  a  colourless  oil  (b.  p. 
62*5°  at  717  mm.)  by  the  reduction  of  the  preceding  compound.  It  is 
very  hygroscopic,  and  is  easily  soluble  in  water,  alcohol,  and  ether. 
Its  sp.  gr.  at  11°  is  =  0"801.  It  forms  two  series  of  salts  with  acids. 
The  acid  hydrochloride,  NMe2.NH2.2HCl,  is  obtained  in  crystals  by 
passing  an  excess  of  hydrochloric  acid  into  the  alcoholic  solution  of  the 
base  ;  by  long- continued  heating  at  105°  it  is  converted  into  the  neutral 
salt  NMe2.NH2.HCl.  The  platinochloride,  (NMe2.NH2.HCl)2PtCl4,  the 
neutral  sulphate,  (NMe2.NH2)2H2SQ4  (m.  p.  105°),  and  the  acid  oxalate, 
NMe2.NH2.C204H2,  are  also  described. 

Dimethylhydrazine  is  decomposed  by  nitrous  a-cid  into  dimethyl- 
amine, nitrous  oxide,  and  water.  It  combines  directly  with  carbon 
bisulphide  to  form  the  hydrazine  salt  of  dimethylsulphocarbazinic 
acid,  NMe2.NH.CS.S.N2H3Me2,  which  is  easily  soluble  in  water,  and 
decomposes  on  heating;  on  adding  acetic  acid  to  its  concentrated 
aqueous  solution,  it  gives  the  free  dimethylsulphocarbazinic  acid, 
NMe2.NH.CS2H,  which  crystallises  in  colourless  leaflets  (m.  p.  112°). 

Dimethylhydrazine  combines  directly  also  with  phenyl  isocyanate  to 
form  a  carbamide,  having  the  composition  C0«(NHPh).NH.NMe2. 
It  crystallises  in  double  pyramids  (m.  p,  108°),  and  when  boiled  with 
hydrochloric  acid  splits  up  into  dimethylhydrazine  and  phenyl  isocyanate. 

On  warming  dimethylhydrazine  with  an  alcoholic  solution  of  ethyl 
oxalate,  the  oxamide,  C0(NH.NMeo)3,  is  obtained  in  white  leaflets 
(m.  p.  220°),  easily  soluble  in  water  and  alcohol;  ethyl  chloride, 
bromide,  and  iodide  all  act  violently  on  dimethylhydrazine,  the  chief 
product  being  the  corresponding  azonium-compound.  Dimethylethyl- 
azonium  chloride  is  a  very  soluble  crystalline  substance  which  forms  a 
crystalline  platinochloride,  (NMe2EtCl.NH2)2.PtCl4.  On  reduction 
with  zinc-dust  and  acetic  acid,  it  is  decomposed  into  dimethylethyl- 
amine,  ammonia,  and  hydrochloric  acid.  Dimethylhydrazine,  like 
primary  hydrazines,  combines  with  potassium  pyrosulphate  to  form 
potassium  dimethylhydrazinesulphonate,  NMe2.NH.SO3K. 

Tetramethyltetrazone,  N4Me4,  is  obtained  by  oxidising  an  ethereal 
solution  of  dimethylhydrazine  "vvith  mercuric  oxide.  It  is  a  pale- 
yellow  oil,  which  is  but  little  soluble  in  water,  and  distils  undecom- 
posed  at  about  130°,  but  if  heated  slightly  above  this  point  it  explodes 
with  great  violence.  It  is  a  strong  base  with  alkaline  reaction.  Its 
salts  are  mostly  soluble  in  water  and  in  alkalis ;  of  these  the  picrate, 
Me4N4.C6H2(N02)3.0H,  is  the  most  characteristic,  and  crystallises  in 
yellow  prisms  which  are  sparingly  soluble  in  alcohol,  but  easily  soluble 
in  water.  Tetrazone  reduces  silver  nitrate,  and  on  boiling  with  dilute 
acids  it  gives  dimethylamine,  monomethylamine,  formic  aldehyde,  and 
nitrogen.  T.  C. 
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Decomposition  of  Copper  Acetate  in  presence  of  Water.    By 

P.  CazeNeuve  (/.  Pharm.  [5],  1,  409 — 412). — The  author  has  already 
shown  (this  Journal,  38,  82)  that  acetic  acid  is  oxidised  by  cupric  oxide 
to  glycoUic  acid  with  formation  of  cuprous  oxide ;  at  the  same  time, 
small  quantities  of  propionic  acid  are  formed,  with  liberation  of 
carbonic  anhydride,  due  to  a  secondary  reaction.  This,  however,  is 
not  strictly  the  case,  since  by  substituting  basic  cupric  acetate  for  the 
neutral  salt,  the  quantity  of  carbonic  anhydride  evolved  increases 
considerably  without  a  corresponding  increase  in  the  quantity  of  pro- 
pionic acid.  Its  formation  ig  therefore  due  to  the  complete  combustion 
of  the  acetic  acid. 

Ordinary  verdigris  heated  with  water  under  pressure  at  200°  for 
from  1  to  24  hours,  showed  that  first  the  neutral  acetate  is  formed 
with  separation  of  cupric  oxide,  and,  as  the  heating  is  continued, 
carbonic  anhydride  is  evolved,  and  the  cupric  acetate  gradually  lessens 
in  quantity  ;  finally  the  cupric  is  converted  into  cuprous  oxide,  and. 
large  quantities  of  calcium  glycollate  (lime  being  contained  in  th(3 
verdigris  as  impurity)  and  free  glycollic  acid  are  formed.  The  pro- 
portion of  glycollic  acid  obtained  from  basic  cupric  acetate  is  much 
less  than  is  obtained  from  the  neutral  salt. 

The  cuprous  oxide  is  obtained  in  cubical  and  octohedral  crystals. 

L.  T.  O'S. 

Some  Derivatives  of  Trichloracetyl  Cyanide  (Synthesis  of 
Isotrichloroglyceric  Acid).  By  L.  Claisen  and  P.  J.  Antweiler 
(Ber.,  13,  19.35— 1940).— Hofferichter's  statement  (J.  pr.  Chem.  20, 
195 ;  this  Journal,  1880,  Abstr.,  35)  that  when  trichloracetyl  cyanide 
is  treated  with  hydrochloric  acid  it  yields  a  body  of  the  formula 
C3HCI3O3  is  found  by  the  authors  to  be  incorrect.  The  ultimate  pro- 
duct of  this  action  is  Strecker's  isotrichloroglyceric  acid,  but  by 
very  careful  treatment  of  the  cyanide  with  hydrochloric  acid  the 
amide  of  the  acid  is  formed  as  an  intermediate  product.  The  entire 
reaction  is  expressed  by  the  equations  : — 

CCI3.CO.CN  +  2H2O  =  CCl3.C(OH)2.CONH.>; 
CCl3.C(OH)2.CONH2  +  H,0  =  HCl  +  NH4CI  +  CCl3.C(0H)o.C00H. 

Trichloracetyl  Cyanide,  CCI3.CO.CN. — Hofferichter  obtained  this 
substance  by  the  action  of  silver  cyanide  on  trichloracetic  bromide, 
but  it  is  more  easily  and  cheaply  prepared  by  boiling  together  equiva- 
lent quantities  of  mercuric  cyanide  and  trichloracetic  bromide.  The 
pure  cyanide  boils  at  121 — 122°. 

The  amide  of  isotrichloroglyceric  acid,  CCl3.C(OH)2  CO.NH2,  is  readily 
obtained  by  adding  1  mol.  of  the  cooled  cyanide  to  2  mols.  of  water 
Saturated  with  hydrochloric  acid  at  0°.  In  the  course  of  12  hours,  the 
whole  solidifies  to  a  mass  of  crystals  of  the  amide  mixed  with  some  tri- 
chloracetic acid. 

The  pure  amide  forms  a  white  crystalline  mass  melting  at  12G — 127". 
When  heated,  even  below  its  melting  point,  it  gradually  gives  oi¥ 
1  mol.  of  water  and  is  converted  into  a  white  body,  CCI3O2H2N,  the 
constitution  of  which  is  as  yet  uncertain. 

Isotrichloroglyceric  acid,  CCl3.C(OH)2.COOH,  is  best  obtained  by 
heating  the  foregoing  amide  with  hydrochloric  acid  in  sealed  tubes. 
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It  crystallises  in  short,  colourless,  non-deliquescent  prisms,  melting  at 
102°,  and  is  soluble  in  all  proportions  of  water.  It  reduces  Fehling's 
solution  and  ammoniacal  silver  nitrate.  The  harium  salt  forms  small 
prismatic  crystals,  soluble  in  water.  When  heated  with  potash  or 
soda,  and  to  some  extent  even  when  neutralised  with  alkaline  car- 
bonates in  the  cold,  the  acid  splits  up  into  chloroform  and  oxalates. 

J.  R. 

Formation  of  a-  and  |3-Chlorolactic  Acids.  By  P.  Melikoff 
(Ber.,  13,  2153 — 2155). — The  product  obtained  by  the  action  of  hypo- 
chlorous  acid  on  acrylic  acid  does  not  consist  of  a-chlorolactic  acid 
only,  as  previously  stated  (Ber.,  13,  956),  but  is  a  mixture  of  a-  and 
/3-chlorolactie  acids.  These  acids  are  easily  separated  by  means  of  the 
zinc  salts,  that  of  the  /I^-acid  being  insoluble  in  alcohol,  whilst  the 
other  is  very  soluble. 

a,-ChlorolacMc  acid^  C3H5CIO3,  could  only  be  obtained  as  a  thick 
syrup.  On  reduction  with  hydriodic  a-cid,  it  gives  /3-iodopropionic 
acid  (m.  p.  82°).  Its  zinc  salt  is  a  non- crystalline  hygroscopic  gummy 
mass,  easily  soluble  in  alcohol  and  in  water. 

(3-ChlorolactiG  acid,  CaHeClGa,  crystallises  in  prismatic  needles  (m.  p. 
78°)  or  tables.  Its  zinc  salt  is  insoluble  in  alcohol,  and  has  the  com- 
position (C3H4C103)2Zn  +  3H2O.  The  acid  is  identical  with  the 
/S-chlorolactic  acid  obtained  by  the  action  of  hydrochloric  acid  on 
glycidic  acid.  T-  C. 

Propionyl-formic  Acid.  By  L.  Claisen  and  E.  Moeitz  (B&r.,  13, 
2121 — 2123). — Pwpionyl  cyanide,  C3H5O.CN,  is  formed,  together  with 
other  products,  by  heating:propionic  chloride  with  silver  cyanide  at 
100°.  It  is  a  colourless  liquid  (b.  p.  108 — 110°),  which  becomes 
yellow  on  keeping,  and  is  decomposed  by  water  into  hydrocyanic 
and  propionic  acids. 

Bipropionyl  dicyanide  (C3H50.C^)2,  is  formed  together  with  the  pre- 
ceding compound  as  a  colourless,  syrupy  liquid  (b.  p.  210 — 213°, 
lighter  than  water.  It  has  a  peculiar  smell,  resembling  that  of  ethyl 
benzoate. 

Propionyl  formamide,  C3H5O.CO.NH2,  is  '  obtained  by  the  action  of 
fuming  hydrochloric  acid  on  the  cyanide.  It  crystallises  in  prisms 
and  leaflets  (m.  p.  116 — 117°),  which  are  easily  soluble  in  water  and 
in  alcohol,  but  less  so  in  ether. 

Propionyl-formic  acid,  C3H5O.COOH,  is  formed  by  the  action  of 
the  most  concentrated  hydrochloric  acid  on  the  well-cooled  cyanide. 
It  is  a  colourless  and  somewhat  syrupy  liquid,  which  is  miscible  wiih 
water,  alcohol,  and  ether.  It  has  a  peculiar  and  persistent  smell  of 
pyrotartaric  acid.  It  boils  without  decomposition  at  74 — 78°  under  a 
pressure  of  25  mm.  Sp.  gr.  at  17*5  =  1'20.  The  silver  salt  crystal- 
lises in  concentric  or  feathery  groups  of  needles,  which  are  only 
moderately  soluble  in  cold  but  easily  in  hot  water,  and  are  decom- 
posed on  boiling  with  precipitation  of  metallic  silver.  The  barimn 
salt  crystallises  in  small  flat  prisms  or  leaflets  with  1  mol.  of  water. 
It  is  much  less  soluble  in  water  than  barium  propionate. 

Propionyl-formic  acid  gives  a-oxybutyric  acid  (m.  p.  42 — 43°)  when 
reduced  with  sodium  amalgam.  T.  C. 


ORGANIC  CHEMISTRY.  155 

Action  of  Bromine  on  Malonic  Acid.  By  E.  Boursoin  (Bull. 
8oc.  Chim.  [2],  34,  215 — 218). — When  5  grains  malonic  acid,  10  c.c. 
bromine,  and  12  c.c.  water  are  mixed  together,  the  temperature  rises 
to  50 — 60",  and  a  little  carbonic  anhydride  is  evolved.  The  mixture 
is  then  heated  at  120°  nnder  pressure  for  18  hours,  and  finally  at 
145°,  when  two  layers  of  liquid  are  formed.  The  upper  layer  consists 
of  an  aqueous  solution  of  tribromacetic  acid,  whilst  the  lower  layer  is 
bromoform.  Large  quantities  of  carbonic  anhydride  and  hydrobromic 
acid  are  formed  in  the  reaction.  The  explanation  of  the  formation  of 
bromoform  has  not  yet  been  established,  but  it  appears  probable  that 
some  unstable  bromo-acids  are  produced,  which,  under  the  conditions 
of  experiment,  are  decomposed  according  to  the  equation  : — 

CaH^Oi  +  3Br2  =  2CO2  +  BHBr  -j-  CHBrg, 

a  reaction   analogous   to    that   by  which   bromethylene   bromide    is 
obtained  from  succinic  acid.  L.  T.  O'S. 

Action  of  Water  on  Ethyl  Malonate  at  a  High  Tempera- 
ture. By  E.  Hjelt  {Ber.,  12,  1949). — The  author  finds  by  direct  ex- 
periment that  ethyl  malonate^  when  heated  with  five  times  its  weight  of 
water  in  a  sealed  tube,  is  resolved  at  about  150°  into  ethyl  acetate 
and  carbonic  anhydride.  A  quantity  of  free  acetic  acid  is  also  pro- 
duced by  the  further  reaction  of  the  ethyl  acetate  with  water  at  the 
temperature  of  the  experiment.  J.  R. 

Itaconic  Anhydride.  By  W.  Markownikoff  {Ber.,  13,  1844 — 
1848). — The  author  has  studied  the  action  of  acetic  chloride  on  silver 
itaconate  in  ethereal  solution,  and  obtained  after  purification  a  sub- 
stance which  crystallises  in  clear  transparent  rhombic  prisms  (m.  p. 
68' 5°),  whose  aqueous  solution  gives  itaconic  acid.  The  anhydride 
distills  at  210°  (citraconic  anhydride  212°).  Anschiitz  and  Petri  had 
studied  the  action  of  acetic  chloride  on  itaconic  acid,  but  without  any 
decided  result.  The  author  is  endeavouring  to  prepare  anhydrides  of 
isoterephthalic  and  terephthalic  acids.  V.  H.  V. 

Behaviour  of  Glyoxylic  Acid  with  Potash,  By  C.  Bottinger 
(Ber.,  13,  1931). — Glyoxylic  acid,  when  heated  with  potash  solution, 
yields  oxalic  and  glycollic  acids,  but  no  acetic  acid.  This  fact  is  used 
by  the  author  in  support  of  his  theory  of  the  formation  of  uvitic  acid 
from  pyroracemic  acid.  J.  R. 

Formation  of  Uvic  (Pyrotritaric)  Acid.  By  C.  Bottinger  (i:?er., 
13,  1969). — This  acid  is  obtained  in  large  quantity  on  heating  a  mix- 
ture of  pyroracemic  acid  with  an  equal  weight  of  dry  sodium  acetate 
and  twice  its  weight  of  acetic  anhydride  at  140°  for  3  hours.  The 
product  of  the  reaction  is  dissolved  in  water,  and  boiled  with  soda 
until  an  oil  which  floats  on  the  surface  disappears,  whereupon  the 
liquid  is  acidified  with  sulphuric  acid.  The  yield  is  20  per  cent,  or 
more  of  the  pyroracemic  acid  taken.  J.  R. 

Synthesis  of  Tri-  and  Tetra-basio  Patty  Acids.  By  C.  A. 
BisCHOFF  (Ber.,  13,  21G1— 2165).— The  author  applies  Conrad's  {Ber., 
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12,  752)  mettod  of  preparing  polybasic  acids  by  the  use  of  ethyl 
malonate  to  the  synthesis  of  a  number  of  acids. 

Ethenyltricarhoxylic  Acid,  C2H3(COOH)3,  obtained  by  the  saponifica- 
tion of  the  ethyl  salt  (Full,  Ber.,  12,  752)  crystallises  in  colourless 
prisms,  which  are  soluble  in  alcohol,  ether,  and  water.  It  forms  well- 
crystallised  salts,  and  its  aqueous  solution  decomposes  carbonates  and 
'  precipitates  the  lead  from  a  solution  of  lead  acetate.  It  melts  at  158°, 
with  evolution  of  carbonic  anhydride  and  formation  of  succinic  acid. 
It  is  identical  with  the  acid  which  Conrad  and  the  author  obtained 
(Ber.,  13,  601)  by  the  saponification  of  ethyl  acetylenetetracarbonate 
(compare  also  Orlowsky,  Ber.,  11,  1604). 

Monochlorethenyltricarboccylic  Acid,  C2H2Cl(COOH)3. — The  ethyl  salt 
of  this  acid  is  obtained,  by  the  action  of  chlorine  gas  on  ethyl  ethenyl- 
tricarboxylate,  as  a  colourless  liquid  (b.  p.  290°  with  partial  decompo- 
sition). On  boiling  with  aqueous  hydrochloric  acid,  it  gives  f  amaric 
and  carbonic  acids,  and  on  saponification  with  potash,  yields  inactive 
malic  acid  identical  with  that  obtained  by  Lloyd  (Ann.  Ohem.  Pharm., 
192,  80)  from  fumaric  acid. 

IsoalUjlenetetracarboxylic  Acid,  C(COOH)2(CH2.COOH)2.— The  ethyl 
salt  of  this  acid  is  obtained  by  the  successive  action  of  sodium  ethy- 
late  and  ethyl  monochloracetate  on  ethyl  ethenyltricarboxylate.  It  is 
a  colourless  oil  (b.  p.  199—201°  at  25  mm.  without  decomposition; 
b.  p.  293 — 296°  at  725  mm.  with  slight  decomposition).  The  free 
acid  crystallises  in  prisms  which  are  soluble  in  water,  ether,  and 
alcohol,  and  forms  well-crystallised  salts.  It  melts  at  151°,  with 
evolution  of  carbonic  anhydride,  and  formation  of  tricarballylic 
acid. 

PropenyltricarhoxylicAcid  (C00H)2CH.CHMe(C00H).— The  ethyl 
salt  of  this  acid  is  obtained  by  the  action  of  ethyl  a-brompropionate 
on  ethyl  sodium  malonate.  It  is  a  colourless  oil  (b.  p.  178 — 180° 
at  25  mm.  without  decomposition,  and  under  ordinary  pressure  at 
about  270°  with  slight  decomposition).  The  free  acid  has  not  yet  been 
isolated.  T.  C. 

Tanatar^s  Dihydroxyfumaric  Acid.  By  A.  Kekul^  and  E. 
Anschutz  (Ber.,  13,  2150— 2152).— The  dioxyfumaric  acid,  C4H4O6, 
obtained  by  Tanatar  (Ber.,  12,  2293;  13,  159)  from  the  oxidation  of 
fumaric  acid  with  potassium  permanganate,  is  not  a  dihydroxyfum.aric 
acid,  bat  is  identical  with  ordinary  tartaric  acid.  T.  C. 

Constitution  of  Tartar  Emetic.  By  F.  W.  Clarke  and  Helena 
Stallo  (Ber.,  13,  1787 — 1796). — The  hitherto  received  hypothesis  of 
the  constitution  of  tartar  emetic  is  that  it  contains  a  monatomic  radical, 
SbO,  acting  as  a  base ;  this  the  authors  consider  superfluous,  and  they 
regard  it  as  the  potassium  salt  of  a  new  acid.  Their  experiments  are 
grounded  on  the  decomposition  of  the  double  barium  antimony  tar- 
trate with  sulphuric  acid.  On  filtering  off  the  barium  sulphate  formed 
the  clear  solution  becomes  turbid,  a  white  precipitate  separating  out. 
This  separation  depends  on  the  temperature  and  degree  of  dilution. 
On  evaporating  the  turbid  solution,  a  hard  white  substance  is  left 
which  is  easily  soluble  in  water,  and  can  be  recovered  from  its  solution. 
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According  to  the  authors'  view  this  solution  contains  an  acid  which  is 
tartar  emetic  with  the  potassium  atom  replaced  by  hydrogen,  a  body  of 
the  empirical  formula,  CiHsSbO?.  On  account  of  the  instability  of  this 
acid,  indirect  methods  of  analysis  were  used ;  its  solution  was  neutral- 
ised with  the  carbonates  of  potassium,  barium,  zinc,  cobalt,  and 
strontium.  With  potassium  carbonate,  the  acid  gave  tartar  emetic ; 
with  barium,  cobalt  and  zinc  carbonates,  the  double  antimony  salts  of 
these  metals ;  with  strontium  carbonate,  a  salt  whose  atom  relations 
of  the  metals  were  in  the  ratio  Sr4 :  Sb,  not  Sr  :  Sb2.  It  was  found  on 
decomposing  barium  antimony  tartrate  with  sulphuric  acid,  that  prac- 
tically all  the  antimony  was  in  the  filtrate.  This  fact,  together  wath 
the  regeneration  of  the  barium  and  potassium  salts  from  the  acid,  points 
to  the  existence  of  the  compound  C4H5Sb07.  Peligot  has  described  an 
acid  antimony  tartrate  of  formula  CiHaSbOe,  which  could  be  represented 
as  (C4H5Sb07  —  HoO),  but  on  preparing  this  salt  by  Peligot's 
method  it  was  found  that  its  solution  and  that  of  the  authors'  acid 
were  not  identical.     It  is  probable  that  there  exist  two  isomeric  com- 

'  pounds  of  the  formula  C4H5Sb07. 

/  On  examining  the  white  precipitate  formed  in  the  decomposition  of 
the  unstable  acid,  it  was  found  to  be  orthoantimonious  acid — 

CiHaSbO,  +  2H,0  =  SbH.Oa  +  C4H6O6. 

It  is  well  known  that  concentrated  acids  and  alkalis  thrown  down, 
a  white  precipitate  from  tartar  emetic  solutions ;  this  is  not  a  "  basic 
compound  "  as  hitherto  supposed,  but  orthoantimonious  acid — 

C4H4SbK07  +  HNO3  +  2H3O  =  C4H6O6  +  KNO3  +  SbHsOa. 

In  fact,  the  nitric  acid  combines  with  the  potassium,  setting  the 
acid  C4H5Sb07  free ;  this  is  immediately  decomposed,  with  formation 
of  orthoantimonious  acid.  According  to  this  hypothesis,  the  result  is 
explained  that,  on  decomposition  of  tartar  emetic  with  acid,  only  a 
part  of  the  antimony  is  precipitated.  The  authors  express  the  con- 
stitution of  their  antimony  acid   and  tartar  emetic  by  the  formula) 

•^^'"oH  *    ^    ^^^  ^^' 'ok  *    ^   ■  *^^  neutral  tartrate  described  by  Berze- 

C4H4O6  *  C4H,06 

lius  as  Sbz  0  ,  Peligot's  compound  as  SbC4H506,    and    Knapp's 

0  OH 

C4H5O6 
acid  tartar-emetic  as  SbC4H606.      In    none    of  these   compounds  is  it 

OK 
necessary  to  suppose  the  presence  of  a  group  SbO.  V.  H.  V. 

Ferrous  Sucrocarbonate.  By  C.  Tanrkt  {J.  Pharm.  [5],  2, 
469 — 471). — By  substituting  cane-sugar  for  milk-sugar  in  the  pre- 
paration of  "  masse  de  vallet,'"  a  syrupy  mass  interspersed  with  crystals 
18  obtained.  The  crystals  are  of  a  brown  colour  and  opaque  ;  the  angle 
between  the  lateral  faces  is  79*40°.  Sp.  gr.  =  1-85.  They  are  decom- 
posed by  the  neutral  solvents  of  sugar,  the  sugar  going  into  solution 
and  ferrous  carbonate  being  precipitated.  The  sugar  acts  but  feebly 
on  Fehling's  solution  until  heated  with  acid,  when  it  readily  reduces 
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it.      The    analysis    of    the   crystals  corresponds   with   the    formula 
(Ci2H230u)3(Fe.,C03)2.  L.  T.  O'S. 

On  Cholic  Acid  containing  Solid  Patty  Acids.  By  P. 
Latschinoff  (Ber.,  13.,  1911 — 1915). — The  author  has  previously 
shown  that  cholic  acid  -cannot  be  freed  from  admixed  stearic  and 
palmitic  acids  by  treatment  with  ether  or  alcohol.  The  present  paper 
gives  tlie  results  of  further  experiments  on  the  subject.  When  a  mix- 
ture of  4  parts  of  cholic  acid  and  1  part  of  stearic  acid  (mixed  stearic 
and  palmitic  acids  melting  at  58°)  is  dissolved  in  aqueous  ammonia, 
and  the  filtered  liquid  is  acidified  with  hydrochloric  acid,  the  precipi- 
tate of  cholic  and  stearic  acids  thereby  thrown  down  is  perfectly  taste- 
less, whereas  pnre  cholic  acid  is  distinctly  bitter.  The  dried  preci- 
pitate is  not  affected,  or  is  only  partially  melted  at  1.35 — 140°,  and  the 
stearic  acid  in  it  shows  little  sign  of  volatility  at  140°,  although  pure 
stearic  acid  is  freely  volatile  at  that  temperature. 

On  cooling  a  hot  alcoholic  solution  containing  cholic  and  stearic 
acids  in  the  above  proportion,  well  formed  homogeneous  prismatic 
crystals  are  deposited,  with  only  here  and  there  a  trace  of  laminae ; 
and  after  washing  thoroughly  with  ether,  the  crystals  remain  per- 
fectly bomogeneous,  although  they  contain  a  considerable  proportion 
of  stearic  acid. 

Equally  peculiar  is  the  behaviour  of  the  barium  salt  of  the  mixed 
acids.  Barium  chelate  is  easily  and  completely  decomposed  by  solu- 
tion of  ammonium  carbonate,  whereas  barium  stearate  is  scarcely 
affected  by  it.  But  when  the  barium  salt  of  the  two  acids  mixed  in 
the  above  proportion  (4  :  1)  is  digested  for  12  hours  with  a  solution 
of  ammonium  carbonate,  nearly  the  whole  (95  per  cent.)  of  the  stearic 
acid  goes  into  solution. 

The  foregoing  facts  appear  to  point  to  a  kind  of  combination  oi 
cholic  and  stearic  acids.  The  combination,  however,  is  of  an  indefinite 
and  feeble  character,  for  when  mixtures  of  the  two  acids  are  treated 
with  ether  or  carbon  bisulphide,  the  solutions  formed  contain  a  very 
much  larger  proportion  of  stearic  acid  than  the  undissolved  residues. 

When  more  than  20  per  cent,  of  stearic  acid  is  present  in  the  mix- 
ture, its  properties  are  less  completely  masked.  Taurocholic  acid 
modifies  the  properties  of  fatty  acids  in  a  still  more  marked  manner, 
appearing  to  form  with  them  compounds  easily  soluble  in  water. 

J.  R. 

EthylphosphordicMoride    and    its    Homologues.      By    A. 

MiCHAELis  (Ber.,  13,  2174— -2176}.— E thy IphospJiordichloride,  PClgEt, 
is  obtained  by  heating  a  mixture  of  mercuric  ethide  and  phosphorus 
trichloride  (1:4)  in  sealed  tubes  at  230°.  It  fumes  in  the  air,  and 
bas  a  peculiar  odour,  resembling  that  of  apples;  it  is  decomposed  by 
water,  and  the  solution,  when  evaporated  witb  strong  hydrochloric 
acid,  gives  Hofmann's  ethylphosphinic  acid,  EtPOsHz- 

Ethylphosphnrtetrachloride,  PEtCl4,  is  formed,  together  with  a  chlori- 
nated ethane,  by  the  direct  combination  of  chlorine  with  the  preceding 
compound.  It  does  not  melt  when  heated  in  an  open  tube,  but  in  a 
closed  tube  it  melts  slowly,  with  decomposition  at  100°,  and  quickly 
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at  160°,  forming  phosphorus  trichloride,  ethylphosphordichloride, 
ethyl  chloride,  and  free  chlorine. 

Ethylphosphoroxychloride,  PEtCLO,  is  a  liquid,  boiling  at  about  175°, 
and  is  rapidly  decomposed  by  water.  It  is  isomeric  with  Menschut- 
kin'rf  oxethylphosphorchloride,  PC^OEt  (b.  p.  117°). 

Isopropylphosphordichloride,  PCl2Pr,  obtained  in  a  manner  similar  to 
the  ethyl  compound  from  mercuric  isopropide  and  phosphorus  trichlo- 
ride, is  a  liquid  (b.  p.  135°). 

The  above  facts  show  that  mercuric  alkyls  behave  differently  to  the 
zinc  alkyls  as  regards  their  action  on  inorganic  chlorides,  for  whereas 
the  latter  replace  all  the  chlorine  atoms  of  the  inorganic  chloride,  the 
former  replace  them  in  stages.  T.  C. 

Formula  of  Benzene.  By  J.  Thomsen  (Ber.,  13,  2166—2168).— 
This  is  a  discussion  of  the  contradictory  conclusions  arrived  at  by 
Bruhl  and  by  the  author,  as  to  the  constitution  of  benzene.  The 
former,  from  his  investigation  of  the  molecular  refraction  of  bodies, 
considers  that  benzene  contains  three  double  linkings,  whereas  the 
latter,  from  his  determination  of  the  heat  of  combustion  of  benzene 
(this  vol.,  p.  135)  concludes  that  it  does  not  contain  any  double  linkings, 
but  nine  single  linkings.  T.   C. 

Nature  of  Caucasian  Petroleum.  By  F.  Beilstein  and  A. 
KuEBATOW  (Ber.,  13,  1818 — 1821). — It  is  known  that  hydrocarbons 
obtained  from  Caaicasian  petroleum  by  fractional  distillation  have  a 
higher  specific  gravity  than  those  of  the  same  boiling  point  from 
American  petroleum. 


■Caucasian  petroleum. 

Araerican  petroleum 

B.p. 

Sp.  gr. 

Sp.  gr. 

80° 

0-717 

0-669  (hexane) 

95—100° 

0-748 

0-699  (heptane) 

The  Caucasian  petroleum  has  also  a  10  per  cent,  higher  lighting 
power  than  the  American  oil.  The  authors  have  examined  specimens 
of  the  Caucasian  oil,  and  even  after  nine  distillations  could  not  obtain 
products  of  constant  boiling  points,  nor  were  they  able  to  extract  any 
aromatic  hydrocarbon  on  treatment  with  fuming  nitric  acid,  nor  any 
olefine  by  bromine.  It  appears  that  the  hydrocarbons  of  Caucasian 
petroleum  are  identical  with  the  additive  hydrogen-products  of  the 
aromatic  hydrocarbons  described  by  Wreden  (Annaleti^  187,  166).  As 
a  confirmation  of  the  view,  the  authors  obtained  trinitroisoxylene  from 
the  portion  boiling  at  115 — 120°,  and  from  the  portion  boiling  at  95— 
100°,  an  oil,  hexahydrotoluene,  C7H14,  unacted  upon  by  nitric  acid. 
From  the  portion  boiling  at  210 — 215°,  a  nitro-compound,  CoHnNO^, 
,was  prepared,  which  was  not  fully  investigated.  V.  H.  V. 

Hydrocarbons  from  American  Petroleum.  By  F.  Beilstein 
and  A.  Kukbatow  (Ber.,  13,  2028— 2029).— The  authors  have  esta- 
blished the  presence  of  hydrocarbons  of  the  Cnllvi  series  in  petro- 
leum from  the  Caucasus,  and  by  the  action  of  nitric  acid  the  probable 
absence  of  hydrocairbons  of  the  C„H2«+2  series.     These  results  are  con- 
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firmed  by  experiments,  which  show  that  crude  heptane  obtained  by 
fractional  distillation  is  converted  into  pure  heptane  by  the  action  of 
nitric  acid.  As  the  crude  heptane  has  a  higher  specific  gravity  (*7192) 
than  the  purified  product  ("6927),  and  contains  less  hydrogen  than 
that  required  by  theory,  and  is  attacked  by  nitric  acid,  it  appears  that 
American  petroleum,  like  petroleum  from  the  Caucasus,  contains 
addition-products  of  the  aromatic  hydrocarbons.  By  the  action  of 
nitrosulphuric  acid  on  American  petroleum,  a  small  quantity  of  tri- 
nitroisoxylene  was  formed.  Further,  by  the  treatment  of  the  crude 
petroleum  with  nitric  acid,  besides  pure  heptane,  a  nitrogen  compound 
of  formula  C7H15NO2  was  obtained,  the  Caucasian  petroleum  yielding 
under  the  same  circumstances  a  compound  of  the  formula  CeHnNOj. 

Y.  H.  Y. 

Action  of  Dimethylaniline  on  Ethylene  Bromide  and  Acety- 
lene Tetrabromide.  By  P.  Schoop  (Ber.,  13,  2196—2200).— 
Tetramethyldiamidodiphenylethanej  NMe2.C6H4.CH2.CH2.C6H4.NMe2, 
is  obtained  by  warming  ethylene  dibromide  for  several  days  with 
dimethylaniline.  It  crystallises  in  fine  silky  needles  (m.  p.  50°,  b.  p. 
over  300°),  which  are  easily  soluble  in  ether,  light  petroleum,  and  hot 
methyl  or  ethyl  alcohol,  but  insoluble  in  water.  It  forms  well  cha- 
racterised salts,  which  are  decomposed  at  100°.  The  hydrochloride 
and  hydrobromide  are  very  soluble  in  all  solvents  except  benzene, 
whilst  the  hydriodide  is  much  less  soluble.     The  compound 

C18H24N2I.2HI  +  I2, 

is  obtained  by  acting  on  the  base  with  hydriodic  acid  containing  free 
iodine. 

The,  platinochloride,  Ci8H24N2l.2HCl.PtCl4,  is  sparingly  soluble  in 
water  and  alcohol,  and  is  decomposed  at  100°. 

The  oxalate,  C18H14N2.2C2O4H2,  is  crystalline,  and  is  decomposed 
into  free  base  and  acid  when  heated  with  water  at  80°. 

The  picrate,  Ci8H24N2.2C6H2(N02)3.0H,  is  a  bright  yellow  precipi- 
tate, which  is  easily  soluble  in  hot  methyl  or  ethyl  alcohol,  but  only 
sparingly  in  ether,  chloroform,  and  light  petroleum.  The  free  base  on 
oxidation  gives  quinone  and  aldehyde. 

Octomethyltetramidotetraphenylethane, 

(C6H4.NMe2)2.CH.CH.(C6H4.NMe2)2, 

is  obtained  by  the  action  of  dimethylaniline  on  acetylene  tetrabromide. 
It  separates  from  alcohol  in  columnar  crystals  (m.  p.  90"^,  b.  p.  300°), 
which  are  easily  soluble  in  alcohol,  ether,  wood  spirit,  afid  benzene  ;  less 
soluble  in  light  petroleum,  and  insoluble  in  water. 

The  platmochloride,  C34H4oN4.4HC1.2PtCl4,  is  a  bright  yellow, 
amorphous  precipitate,  which  is  decomposed  on  drying  at  100°. 

The  picrate,  C34H42N4.C6H2(N02)3.0H,  forms  brilhant  yellow  scales, 
readily  soluble  in  hot  water  and  alcohol,  but  only  sparingly  in  ether. 
The  free  base  on"  oxidation  with  ferric  chloride,  &c.,  gives  quinone. 

Both  the  ethylene  and  acetylene  bases  give  by  cautious  oxidation 
brilliant  dye-stufEs,  which  are  under  investigation.  T.  C. 
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Action  of  Nitrosodimethylaniline  Hydrochloride  on  the 
Phenolsulphonic  Acids  which  do  not  contain  the  Methyl, 
group.  By  J.  H.  Stebbins  (Ber.,  13,  2178— 2179).— The  author 
extends  Meldola's  (ihid.,  12,  2065)  action  of  nitrosodimethylaniline 
hydrochloride  on  phenols  to  phenolsulphonic  acids.  1  molecule  of 
sodium  jS-naphtholsulphonate,  dissolved  in  an  equal  quantity  of 
glacial  acetic  acid  at  110°,  unites  directly  with  1  molecule  of  nitroso- 
dimethylaniline hydrochloride  to  form  a  beautiful  blue  dyestuff.  The 
pure  substance  is  a  bronze-coloured  powder,  which  is  easily  soluble  in 
water,  and  after  acidifying  dyes  silk  and  wool  a  fine  blue.  It  has 
both  acid  and  basic  properties,  forming  colourless  compounds  with 
bases,  and  blue  with  acids.  T.  C. 

Condensation  of  Tertiary  Bases  by  Nitric  Oxide.     By  E. 

LiPPMANN  and  R.  Lange  (Ber.,  13,  2136 — 2141). — Nitric  oxide  re- 
sembles nitrous  acid  in  its  action  on  primary  bases,  but  behaves  very 
differently  towards  tertiary  bases,  for  whereas  nitroso-compounds 
are  produced  by  the  action  of  nitrous  acid,  nitric  oxide  forms  conden- 
sation-products . 

•  Dimethyl  aniline  when  subjected  to  the  action  of  nitric  oxide  in  the 
cold  becomes  green  after  four  or  five  days,  and  large  quantities  of 
carbonic  anhydride  are  evolved  ;  after  from  six  to  ten  days'  action  it  be- 
comes red,  and  subsequently  deposits  bright  red  needles  (A),  amounting 
to  5—  10  per  cent,  of  the  base  used.  After  a  continued  action  for  three 
or  four  weeks,  a  violet  dyestuif  (B)  and  a  body  consisting  of  brilliant 
white  leaflets  (C)  are  obtained. 

The  bright  red  needles  (ra.  p.  26'6°)  have  the  composition  C9H1..N2, 
and  probably  the  constitution  PhMe2N  !  N  :  CH,  or  possibly 
PhN  '.  CH.NMe2.  It  is  insoluble  in  water,  sparingly  soluble  in  ether 
and  in  alcohol,  but  very  soluble  in  boiling  benzene.  It  dissolves  in 
glacial  acetic  acid  with  an  intense  green  colour,  and  is  reprecipitated 
therefrom  unchanged  on  the  addition  of  water.  The  purple  hydro- 
chloride as  well  as  the  other  salts  are  somewhat  unstable  compounds. 
Platinum  chloride  and  mercuric  chloride  give  carmine-red  preci- 
pitates. 

The  white  leaflets  (C)  consist  of  tetramethyldipliemjldlamine^ 
PhMcaN !  NMe2ph,  which  melts  at  1 73°  to  a  blue  liquid.  It  unites 
with  acids  to  form  soluble  salts,  and  is  precipitated  from  its  solution 
by  alkalis ;  on  exposure  to  the  air  it  assumes  a  blue  colour.  The 
platinochloride,  Ci6H26N2PtCl7,  crystallises  in  white  needles,  which  are 
insoluble  in  cold  water,  and  are  reduced  by  alcohol  and  other  organic 
substances. 

The  violet  dyestuff  (B)  greatly  resembles  the  methyl  hydrochloride 
of  trimethylrosaniline  described  by  Hofmann  (Ber.,  6,  352),  but  differs 
from  the  latter  in  its  complete  insolubility  in  a  solution  of  liver  of 
sulphur  of  sp.  gr.  1*16.  It  appears  to  be  formed  by  the  oxidation  of 
a  portion  of  the  tetramethyldiphenyldiamine  produced  in  the  same 
reaction,  and  would  therefore  have  the  constitution 

PhMeoN— 0— NMcPh. 
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This  is  confirmed  by  the'  fact  that  it  can  be  obtained  directly  from 
tetramethyldiphenyldiamine.  T.  C. 

Rosaniline.  By  E.  and  0.  Eischer  (Ber.,  13,  2204—2207).—- 
The  authors  have  on  a  previous  occasion  (Ann.  Ohem.,  194,  242), 
shown  that  it  is  probable  that  only  one  rosaniline  of  the  formula 
C20H21N3O  exists,  notwithstanding  that  Rosenstiehl  {Bull.  Soc.  Chim., 
1879,  13)  has  described  three  modifications  having  this  composition. 
They  now  find,  and  their-  conclusions  are  confirmed  by  a  private 
communication  from  Rosenstiehl,  that  their  former  supposition  was 
correct,  and  that  Rosenstiehl' s  ortho-  and  orthopara-rosanilines  do 
not  exist.  Perfectly  pure  orthotoluidine  does  not  give  any  rosaniline, 
as  supposed  by  Rosenstiehl,  when  melted  with  arsenic  acid  and 
aniline^  but  is  converted  into  red  and  yellow  azo-dyestuffs. 

The  authors  consider  that  the  three  amido-groups  in  rosandline  and 
in  pararosanilin©  are  all  in  the  para-p©sition,  thus; : — 


Pararosanilihe. 


I<rH2 
Eiosaniline; 


For  the  formation  of  pararosaniline  from  paratoluidine  proves  that 
at  least  one  of  the  amido-groups  is  in  the  para-position,  whilst  the  de- 
composition of  aurine  into  phenel  and  dihydroxj'-benzophenone  (Care 
and  Grsebe,  Ber.  11,  1348)  shows  that  two  of  the  amido-groups  in 
rosaniline  are  in  the  para-position,  since  dihydroxybenzophenone  is 
a  di-par a- compound  (Stiedel  and  Gail,  Ber.,  11,.  746;  Ann.  Chem. 
Pharm.^  194  ;  Bressler,  Ber.,  12^  1462).  And  finally  the  third  amido- 
group  is  also  proved  to  be  in  the  para-position  from  the  relation  of 
rosaniline  to  the  diamidotriphenylmethane  obfeained  from  benzoic 
aldehyde  and  aniline.  This  base  when  treated  with  nitrous  acid  gives 
dihydroxytriphenylmethane,  which  under  the  action  of  alkalis  yields 
dihydroxybenzophenone,  and  therefore  contains  two  para-amido-groups 
(Doebner,  Ber.,  12^  1462).  The  paranitro- derivative  of  diamidotri- 
phenylmethane is  obtained  by  the  condensation  of  paranitrobenzalde- 
hyde  with  aniline,  and  as  this  nitro- compound  gives  leucaniline  (0. 
Fisher  and  P.  GriefF,  Ber.,  13,  669)  on  reduction,  it  follows  that  the 
third  amido-group  of  rosaniline  is  also  in  the  para-position.      T.  C 


J 
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Nomenclature  of  some  Azo-compounds.  By  K.  Heumann 
(Ber.,  13,  2023 — 2027). — The  author  discusses  the  varied  nomencla- 
ture of  the  diazo-compounds,  and  the  confusion  which  is  likely  to  arise 
from  a  want  of  uniformity.     He  makes  the  following  suggestions  : — 

1st,  There  is  no  sufficient  ground  for  changing  the  names  azo- 
benzene,  azotoluene,  &c.,  to  azodiphenyl,  &c.,  which  should  be  reserved 
for  the  diphenyl  derivatives. 

2nd.  In  substituted  azo-compounds  the  whole  number  of  atoms  or 
atom-groupings,  (CI,  NO2,  SO3H,  &c.),  entering  into  the  molecule 
should  be  included  in  the  name  and  not  half  the  number.  Thus  the 
compound  C6H4(S03H)N.N(S03H)C6H4  should  be  called  azobenzene- 
disulphonic  acid,  and  not  azobenzenesulphonieacid. 

3rd.  In  mixed  and  unsymmetrical  substituted  compounds  the  word 
azo  should  come  between  the  names  of  the  hydrocarbon-radicals  com- 
bined by  the  grouping  N  IN".  Thus,  for  instance,  phloroglucinol-azo- 
benzenesulphonic  acid.  V.  H.  V. 

Hydrocyancarbodiphenylimide.  By  A.  Laubeicheimer  and  R. 
Goring  (Ber.,  13,  2155 — 2159). — This  compound  is  obtained  by  boil- 
ing diphenylthiocarbamide  (1  mol.)  with  an  alcoholic  solution  of 
mercuric  cyanide  (1  mol.)  until  mercuric  sulphide  is  no  longer  preci- 
pitated. In  this  reaction,  carbodiphenylimide  is  first  formed,  and  this 
then  combines  with  a  molecule  of  hydrocyanic  acid  to  form  hydro- 
cyaiacarbodiphenylimide,  thus : — 

CS(NHPh)2  +  Hg(CN)2  =  C:(T^Ph)2  +  HgS  -f  HON: 
C :  (NPh)2  +  HCN  =  NPh :  C(CN).NHPh. 

This  is  confirmed  by  the  fact  th-at  the  compound  may  also  be 
obtained  by  the  action  of  hydrocyanic  acid  on  a  freshly  pre-pared 
solution  of  carbodiphenylimide. 

Hydrocyancarbodiphenylimide  crystallises  in  pale  yellow  needles  or 
prisms  (m.  p.  137°  uncorr.),  according  to  the  solvent  employed.  It  is 
easily  soluble  in  alcohol,  glacial  acetic  acid,  ether,  and  benzene, 
sparingly  soluble  in  light  petroleum^  and  insoluble  in  water.  On 
■warming  with  strong  sulphuric  acid  it  gives  a  red  solution,  which  re- 
mains clear  when  water  is  added.  A  few  drops  of  the  sulphuric  acid 
•solution  added  to  a  large  quantity  of  water  give,  on  addition  of  soda,  a 
•deep  blue  liquid,  the  colour  of  which  gradu-ally  disappears.  When 
hydrocyancarbodiphenylimide-  is  warmed  with  hydrochloric  acid  it 
gives  aniline,,  oxalic  acid,  and  ammonia.  T.  C. 

Quinonechlorimide  and  similar  Substances.  By  A.  Hirsch 
(Ber.,  13,  1903— 1911).— Sehmitt  and  Bennewitz,  in  1875,  obtained 
.by  the  action  of  calcium  hypochlorite  on  paramidophenol  a  body  of 
■the  composition  C6H40NC"1,  which  they  (doubling  this  formula)  re- 
garded as  dichlorinated  azophenol.  The  author's  investigation  of  this 
.body  has  led  him  to  the  conclusion  that  it  is  not  a  chlorazophenol  but 

a  chlorimide  of  quinone,  CeH^^   |      .     He  obtains  it  by  adding  a  strong 

^NCl 
solution  of  bleaching  powder  to  an  aqueous  solution  of   paramido- 
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phenol  hydrochloride,  with  continual  stirring,  until  the  colour  of  the 
liquid  suddenly  changes  from  violet  to  yellow.  The  magma  of  crys- 
tals thereby  produced  is  then  agitated  with  ether,  which  takes  up  the 
chlorimide,  and  leaves  it  in  the  crystalline  state  on  evaporation. 

Quinonechlorimide  forms  golden  or  amber-yellow  crystals  with 
curved  faces,  easily  cleavable  in  one  direction,  and  probably  triclinic. 
It  has  a  distinct  odour  of  quinone,  and  like  that  substance  dissolves 
easily  in  ether,  alcohol,  acetic  acid,  chloroform,  and  benzene,  and 
sparingly  in  cold  water.  It  melts  at  84*7 — 85°  ;  nnder  water  at  83°. 
When  heated  above  its  melting  point  it  explodes,  but  with  care  can 
be  partially  sublimed.  Like  quinone  it  colours  the  skin  brown.  It 
reacts  with  water  at  100°  to  form  quinone,  ammonium  chloride,  and 
oxygen,  this  last  producing  brown  oxidation-products  with  the 
quinone.  In  presence  of  reducing  agents  (hydrogen  sulphide,  tin  and 
hydrochloric  acid,  zinc  and  sulphuric  acid,  sodium-amalgam)  quinone- 
chlorimide gives  up  its  chlorine,  and  is  converted  into  amidophenol. 
Sulphurous  anhydride  likewise  reduces  it,  but  the  sulphuric  acid 
thereby  produced  reacts  with  the  amidophenol  to  form  amidophenol- 
sulphonic  acid.  Although  easily  reduced,  the  chlorimide  resists  in  a 
marked  manner  the  action  of  oxidising  agents  and  some  strong  acids. 
It  dissolves  in  fuming  nitric  acid  and  in  concentrated  sulphuric  acid 
in  the  cold,  and  on  adding  water  is  precipitated  from  the  solutions 
unaltered  ;  but  if  the  solutions  are  heated  or  allowed  to  stand  for  a 
long  time  the  chlorimide  is  completely  decomposed. 

Quinonechlorimide  reacts  with  hydrochloric  acid  in  the  cold  to  form 
mono-,  di-  (?),  and  tri-chloramidophenol.  From  the  last-named  sub- 
stance the  author  obtained  a  crystalline  trichlorophenol  melting  at 
54"1 — 545°,  and  boiling  without  decomposition  at  248*5 — 249*5° 
(uncorr.)  ;  insoluble  in  water,  soluble  in  alcohol,  ether,  and  benzene. 

Quinonedichlorodiimide. — Krause  (Ber.,  12,  47)  obtained  by  the 
action  of  calcium  hypochlorite  on  paraphenylenediaraine  a  body  of  the 
formula  C6H4N2CI2,  which,  from  its  close  resemblance  in  properties  to 
that  described  above,  the  author  believes  to  be  quinonedichlorodi- 
imide. 

NapJitlioquinoneclilorimide. — Amidonaphthol  hydrochloride,  when 
treated  with  solution  of  bleaching  powder  in  the  manner  described 
above,  yields  a  body  which  appears  from  analysis  to  be  a  molecular 
combination  of  naphthoquinone  with  napthoquinonechlorimide.  It 
forms  yellow  or  pale-brown  crystals,  dissolves  sparingly  in  water, 
inelts  at  35°,  and  explodes  at  130°.  J.  R. 

Action  of  Sulphonic  Chlorides  on  Urea.  By  S.  U.  Elander 
Bull.  Soc.  Chim.  [2],  34,  207— 209).— When  1  mol.  benzenesulphonic 
chloride  and  2  or  3  mols.  urea  are  heated  at  100°,  hydrochloric  acid  is 
evolved,  and  the  mass  solidifies.  On  dissolving  the  mass  in  hot  water 
and  cooling  the  solution,  colourless  crystals  are  obtained  of  the  composi- 
tion, CCH5.SO.N4H5C2O2  +  H2O.  this  body  may  have  the  con- 
stitution— 

rNH.CO.NH2 
C6H6.SO<^NH.  p^      H2O, 

LNH>^^ 
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in  whicli  case  it  is  analogous  to  pyravil  or  allantoin,  or  its  constitu- 
tion may  be  similar  to  that  of  biuret, 

CeHs^SOCNHO.NH.CO.NH.CONHa, 

which  is  probable,  since  with  potash  solution  and  copper  sulphate,  it 
gives  a  red  colour.  At  a  higher  temperature  than  the  above,  carbonic 
anhydride  is  evolved,  and  the  reaction  gives  rise  to  a  compound  either 
of  the  constitution — 


fNH,  ,„„ 

C.H..SO|nH>CO   +  HA0rCA.S0{^g^0^g^  +  H.O. 

a-Naphthalenesulphonic  chloride  gives  with  urea  the  compound 
CioH7SON4H5(CO)3  +  H2O,  which  forms  globular  masses. 

L.  T.  O'S. 

Compounds  of  Benzotrichloride  with  Phenols  and  Tertiary 
Aromatic  Bases.  By  0.  Doebner  (Ber.,  13,  2222— 2229).— This  is 
a  continuation  of  the  author's  previous  investigations  (Ber.,  11,  1286 ; 
12,  1462 ;  13,  610)  on  this  subject. 

Malachite  greeri,  PhCOH.(C6H4.NMe2)2,  obtained  by  the  action  of 
benzotrichloride  on  dimethylaniline,  and  after  purification  by  means  of 
the  oxalate,  crystallises  in  colourless  warty  crystals  (m.  p.  132°).  It 
melts  under  hot  water,  but  is  only  sparingly  soluble  therein ;  it  is 
easily  soluble  in  alcohol  with  a  green  colour.  In  the  cr3'stalline  state, 
it  is  scarcely  soluble  in  ether,  but  when  freshly  precipitated  it  is  easily 
soluble ;  it  is  also  moderately  soluble  in  carbon  bisulphide  and  acetone, 
easily  soluble  in  hot  benzene  and  light  petroleum,  but  less  soluble  in 
the  cold.  It  combines  with  acids  in  several  proportions  to  form  salts. 
Those  formed  with  organic  acids,  and  the  neutral  salts  with  mineral 
acids,  are  green ;  its  solution  dyes  animal  and  vegetable  fibres  an 
intense  emerald  green.  Most  of  the  salts  are  very  soluble  in  water, 
the  picrate  being  the  least  soluble.  It  also  forms  reddish-yellow  acid 
salts  with  mineral  acids,  which  are  decomposed  by  water  into  the 
green  salts.  The  base  dissolves  in  acids  in  the  cold,  forming  almost 
colourless  solutions,  and  it  is  only  on  warming  that  they  assume  a 
green  colour. 

The  picrate  J  C23H24N2.C6H3N3O7,  crystallises  from  benzene  in  glitter- 
ing golden  needles.  The  oxalate,  2C.23H24N0.3C2H2O4,  forms  green 
prisms,  which  are  soluble  in  cold  and  more  soluble  in  hot  water  and 
tlso  in  alcohol.     The  base  forms  a  double  salt  with  zinc — 

3(C23H24lSr2.HCl).2ZnCl2.2H20  (m.  p.  130°), 

T^ie  methyl  iodide  compound,  C2:jH26N20.2MeI,  formed  by  the  direct 
mnion  of  its  constituents,  crystallises  in  bright  green  leaflets  (m.  p.  171 
-'—172''  with  decomposition),  which  are  sparingly  soluble  in  cold,  but 
easily  soluble  in  hot  water.  It  is  but  little  soluble  in  alcohol,  ether, 
benzene,  or  carbon  bisulphide. 

Malachite  green  and  its  salts,  unlike  methyl  green,  are  stable  when 
heated  with  water  at  200°,  but  on  heating  with  concentrated  hydro- 
chloric acid  at  250°,  it  is  decomposed,  giving  henzoyldimethylanilinej 
PhCO.CeH^.NMea  (m.  p.  90°),  and  other  basic  products. 

VOL.    XL.  n 
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When  malacliite  green  is  treated  with  fuming  sulphuric  acid,  it  gives 
several  sulphonic  acids,  of  whichj^the  mouacid  alone  has  been  isolated. 
It  crystallises  in  green  needles  with  a  brownish-red  reflection,  and  is 
very  soluble  in  hot  water,  forming  a  green  solution,  but  is  less  soluble  in 
cold  water.  The  sodium  salt,  magnesium  salt,  (C23B[23N2S03)2Mg.4Aq, 
and  calcium  salt  (C23H23N2S03)2Ca.3Aq,  are  described;  they  are  all 
crystalline  compounds.  The  hexanitro-compound  of  malachite  green, 
formed  by  the  action  of  fuming  nitric  acid  on  the  base  dissolved  in 
glacial  acetic  acid,  is  a  neutral  yellowish  amorphous  powder,  which  is 
but  sparingly  soluble  in  the  usual  solvents,  and  is  devoid  of  tinctorial 
properties. 

The  hydro-hase,  C23H26N"25  is  obtained  by  the  action  of  reducing 
agents  on  malachite  green,  and  is  a  colourless  compound  (m.  p.  101°), 
identical  with  the  base  obtained  by  0.  Fischer  by  the  action  of  benz- 
aldehyde  or  of  benzalchloride  on  dimethylaniline  and  zinc  chloride 
(Ber.,  11,  2274;  10,  799;  12,  1685).  By  oxidation  it  is  converted 
into  malachite  green.     The  methiudide  of  this  hydro-base, — 

C23H36N2.2MeI, 

crystallises  in  colourless  six-sided  tables  (m.  p.  231°  with  loss  of  methyl 
iodide) . 

With  regard  to  the  action  of  benzotrichloride  on  other  aromatic 
tertiary  bases,  it  appears  that  the  nature  of  the  radicals  combined  with 
the  nitrogen  of  the  aniline,  has  little  or  no  influence  on  the  tinctorial 
character  of  the  resulting  compound,  whilst  this  is  greatly  influenced 
by  the  entrance  of  alcohol  radicals  into  the  benzene  ring  of  the  aniline, 
none  of  the  three  dimethyl toluidines,  for  instance,  give  a  dyestuff  on 
combination  with  benzotrichloride.  Other  tertiary  bases,  not  belong- 
icg  to  the  benzene  series,  such  as  a-  and  |S-dimethylnaphthylamine, 
behave  differently  to  dimethylaniline,  and  do  not  form  a  dyestuff*. 

T.  C. 

Parahydroxyphenol  and  some  Aldehydes  and  Alcohols 
derived  from  Quinol.  By  A.  Hantzsch  (/.  pr.  Chem.  [2],  22, 
460 — 476). — Parahydroxyjphenetol  (Quinol  monethyl  ether), — 

C6H,(0Et).0H, 

is  obtained  by  heating  paradiazophenetol  sulphate  with  dilute  sulphuric 
acid  for  two  to  three  hours.  It  crystallises  from  aqueous  solution  in 
thin  plates  of  satiny  lustre  (m.  p.  QQ°  -^  b.  p.  246 — 247°).  On  boiling 
for  a  short  time  with  dilute  hydriodic  acid,  it  yields  quinol. 

Mhoxy-hydroxy-salicylk  aldehyde,  CeB^;(OM) (OB.). CKO  [OEt:OH 
=  1:4],  is  prepared  by  slowly  running  chloroform  into  a  mixture  of 
parahydroxyphenetol  and  soda  solution  at  60°.  It  forms  thick,  nearly 
rectangular  prisms  with  oblique  end  faces  (m.  p.  51-5°  ;  b.  p.  230°)  ; 
it  is  almost  insoluble  in  water,  but  readily  in  alcohol,  ether,  chloro- 
form, &c.  It  gives  an  intense  violet  coloration  with  ferric  chloride, 
yields  crystalline  compounds  with  the  alkalis,  and  reduces  ammoniacal 
silver  solutions.  On  fusion  with  potash,  it  yields  parahydroxysalicylic 
acid.   The  ethyl-group  is  retained  in  this  substance  with  great  energy ; 


ORGANIC  CHEMISTRY.  167 

heatiDg  witli  dilute  halogen  acids  failing  to  effect  its  removal, 
although  they  readily  withdraw  the  ethyl-group  from  parahydroxy- 
phenetol. 

Acetoetlioxy salicylic  aldehyde,  C6H3(OAc)(OEt).CHO  [OAc  :  OEt 
=  1 : 4],  is  prepared  from  the  preceding  substance  by  heating  it  for 
several  hours  with  acetic  anhydride.  It  crystallises  in  long  needles, 
which  melt  at  69°,  and  boil  with  partial  decomposition  at  285°.  The 
acetyl-group  is  readily  removed  by  boiling  with  alkalis  or  halogen 
acids,  whilst  the  ethyl-group  remains  combined. 

Paradiethoxy salicylic  aldehyde,  C6H3(OEt)2.CHO,  is  prepared  by 
adding  ethyl  iodide  and  a  little  absolute  alcohol  to  the  potassium 
derivative  of  ethoxyparahydroxysalicylic  aldehyde.  It  forms  fibrous 
groups  of  fine  white  needles  (m.  p.  60" ;  b.  p.  280 — 285°).  On  boil- 
ing with  dilute  nitric  acid  it  yields  nitro-paradiethoxysalicylic  aldehyde,.. 
C6H2(N02)(OEt)2.CHO,  crystallising  in  brittle,  thin,  yellow  needles 
(m.  p.  129—130°), 

Ethoxyjparahydroxysaligenol,  C6H3(OEt)(OH).CH2.0H,  is  obtained 
by  the  action  of  nascent  hydrogen  on  the  corresponding  aldehyde.  It 
fomis  pale  brown  tables  of  rhombic  section,  which  melt  at  83"5°,  and 
readily  decompose  at  a  higher  temperature  into  a  brownish  resinous. 
mass,  which  appears  also  to  be  formed  on  long  contact  with  acids. 
Paradiethoxysalicylic  aldehyde  is  scarcely  attacked  by  sodium  amal- 

A.  X  G. 


I 


Action  of  Nitrous  Acid  on  Anethol.  By  P.  Tonnies  (i?er.,  13, 
1845 — 1849). — By  the  action  of  sodium  nitrite  on  a  solution  of  anethol 
in  acetic  acid,  two  compounds  are  obtained,  namely,  an  addition-pro- 
duct, MeO.CeHi.CaHjNaOs,  which  gives  anisic  acid  on  oxidation,  and 
on  reduction  with  tin  and  hydrochloric  acid  a  hydrochloride  of  the 
formula  MeO.C6H4.C3H5. (OH). NH2HCI.  It  was  not  found  possible  to 
obtain  the  corresponding  base. 

Besides  the  above,  a  substitution-product  is  formed,  which  melts  at 
97°,  and  decomposes  at  240°.  It  possesses  the  properties  of  an  azo- 
compound,  and  on  reduction  with  tin  and  hydrochloric  acid,  is  converted 
into  a  crystalline  compound,  (MeO.CGH4.C3H3)2N403,  which  forms  a 
sulphonic  acid.  Bromine- derivatives  of  the  two  last-named  com- 
pounds were  obtained.  The  author  considers  that  the  substitution- 
product  is  composed  of  two  molecules  of  the  addition-product  less 
2  molecules  of  water  thus : 

2MeO.C6H4.C3H5N,03  =  2H2O  +  (MeO.C6H4,C3H3N202)2. 

On  further  reduction  of  the  substitution-product  with  tin  and  hydro- 
chloric acid,  the  hydrochloride  of  a  base, 

MeO.C6H4.C3H3(OH).NH2.HCl, 

was  obtained,  and  on  removal  of  the  hydrochloric  acid  the  correspond- 
ing 1  ase  is  formed,  which  probably  decomposes  with  formation  of  a 
cond,.nsation- product.  The  author  is  investigating  the  analogous 
4|ction  of  sodium  nitrite  on  styrene.  V.  H.  V. 
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Arsinobenzoic  Acid.    By  W.  La  Coste  (Ber.,  13,  2176—2178). 

— Pardbenzarsinic  Acid  or  Dihydroxylarsinohenzoic  Acid, 

C6H4(COOH.)AsO(OH)2. 

The  potassium  salt  o£  this  acid  is  obtained  by  oxidising  tolylarsinic 
acid  in  potash  solution  {An7i.  Chem.,  201,  1257)  with  potassium  per- 
manganate. On  warming  this  salt  with  strong  hydrochloric  acid,  it 
gives  the  free  acid.  It  crystallises  in  large  colourless  transparent 
tables  which  are  only  sparingly  soluble  in  water,  alcohol,  and  glacial 
acetic  acid.  On  fusion  with  potash,  it  gives  phenol ;  and  when  heated 
alone  it  loses  1  mol.  of  water  and  forms  arsinobenzoic  acid, 

CeHi-CAsOaOCOOH, 

which  is  a  yellow  powder,  and  analogous  to  nitrobenzoic  acid.     The 

acid  potassium  parahenzarsinate, 

C6H4(COOK).AsO(OH)2  +  C6H4(COOH),AsO(OH)2, 

cry-stallises  in  transparent  triclinic  tables,  which  on  heating  to  160 — 
170°  lose  2  mols.  H,0.  The  silver  salt,  C6H4(COOAg).AsO(OAg)2,  is 
a  white  amorphous  precipitate,  insoluble  in  water,  but  soluble  in  nitric 
acid.  T.  C. 

Phenylamido-acetic  Acid.  By  J.  Plochl  (Ber.,  13,  2118—2120). 
— Beil  stein  and  Beinecke  (AnyiaJen,  136,  169)  were  unable  to 
obtain  aromatic  ami  do-acids  analogous  to  alanine  by  the  action  of 
hydrocyanic  and  hydrochloric  acids  on  hydramides.  More  recently, 
however,  Erlenmeyer  and  Schaulfeln  (Ber.,  11,  149)  have  shown  that 
anishydramide  unites  directly  with  2  mols.  of  hydrocyanic  acid  to 
form  a  di-imido-dinitril,  which  on  heating  with  hydrochloric  acid 
gives  anisaldehyde  and  an  amido-acid  isomeric  with  tyrosine.  The 
author  has  applied  these  reactions  in  the  case  of  h^drobenzamide,  and 
finds  that  it  unites  with  2  mols.  of  hydrocyanic  acid  to  form  the  di- 
imido-dinitril,  CHPb(CN).NH.CHPh.NH.CHPh(CN),  corresponding 
with  that  obtained  from  anishydramide.  It  forms  pale-yellow  crystals 
(m.  p.  55°),  which  are  easily  soluble  in  ether  and  alcohol,  insoluble  in 
pure  water,  but  somewhat  soluble  in  water  containing  hydrocyanic 
acid.  On  warming  the  free  compound,  or  better,  the  hydrochloride, 
with  strong  hydrochloric  acid  and  afterwards  with  water,  benzaldehyde 
and  phenylamido-acetic  acid  are  produced.  T.  C. 

Synthesis  of  Cinnamic  and  Phenyl-lactic  Acids  from  Ethyl 
Malonate.  By  M.  Conrad  (^er.,  13,  2159— 2161).— Ethyl  chloro- 
malonate  reacts  in  the  cold  with  an  alcoholic  solutionof  sodium  ethylate 
to  form  the  ethyl  salt  of  sodium- chloromalonic  acid,  CClNa(C00Et)2, 
which,  on  the  addition  of  benzyl  chloride,  gives  the  ethyl  salt  of  henzyl- 
chloromalonate,  CIl2Ph.CCl(COOEt)2.  This  compound  is  a  colourless  oil 
(b.  p.  305°,  sp.  gr.  ri5  at  19°),  and  on  saponification  gives  cinnamic  acid 
(m.  p.  132°),  and  henzylhijdroxymalonic  acid,  CH2Ph.C(OH)(COOH)2. 
This  latter  compound  melts  at  143°  with  evolution  of  carbonic  anhy- 
dride, forming  a  phenyl-lactic  ax^id,  CH2Ph.CH(0H).C00H  (m.  p. 
98*'),  identical  with  that  obtained  by  Erlenmeyer  (Ber.,  13,  303),  from 
phenylethaldehyde  and  hydrocyanic  acid. 


J 


ORGANIC  CHEMISTRY.  169 

On  heating  ethjlic  sodium-chloromalonate,  it  yields  the  efchyl  salt  of 
a  dicarbotetracarhonic  acid,  (C00H)2C  !  C(C00H)2,  which  crystallises 
in  monoclinic  prisms  (m.  p.  57°,  b.  p.  328°  with  partial  decomposition), 
and  is  insoluble  in  water,  but  soluble  in  alcohol,  ether,  and  benzene. 

T.  C. 

Cinnamyl  Cyanide  and  Cinnamyl-formic  Acid.  By  L.  Claisen 
and  P.  J.  Antweiler  (Ber.,  13,  2123 — 2125). — Ginnamic  chloride, 
C9H7QCI,  obtained  by  the  action  of  phosphorus  pentachloride  on  cin- 
namic  acid,  is  a  pale-yellow  crystalline  mass  (m.  p.  35- — 36°,  b.  p.  = 
170 — 171°  at  58  mm.).  (Compare  Cahours,  Annalen,  70,  44;  and 
Rostoski,  ihid.,  178,  214). 

Cinnamyl- cyanide,  C9H7O.CN,  is  prepared  by  heating  cinnamic  chlo- 
ride with  silver  cyanide  at  100°.  It  crystallises  in  pale-yellow  prisms 
(m.p.  114°)  and  less  frequently  in  tables.  It  is  moderately  soluble  in 
warm  ether,  chloroform,  benzene,  and  carbon  bisulphide,  but  less 
soluble  in  light  petroleum.  On  boiling  with  water  or  potash,  its  solu- 
tion gives  cinnamic  and  hydrocinnamic  acids. 

Ginnam.yl-furmamide,  C9H7O.CONH2,  is  obtained  by  the  action  of 
concentrated  hydrochloric  on  the  glacial  acetic  acid  solution  of  the 
cyanide.  It  crystallises  in  yellowish  prisms  or  leaflets  (m.  p.  129 — 
130°),  which  are  only  sparingly  soluble  in  cold,  but  more  soluble  in 
hot  water  and  also  in  ether,  chloroform,  and  carbon  bisulphide. 

Cinnamyl-formic  acid  could  not  be  obtained  in  the  pure  state,  as  the 
cyanide  when  treated  with  alkali  is  mostly  converted  into  other  pro- 
ducts, and  gives  but  a  very  small  yield  of  the  acid.  T.  0. 

Three  Isomeric  Amidocinnamic  Acids  and  Carbostyril.  By 
F.  TiEMANN  and  J.  Oppermann  (Ber.,  13,  2056— 2073).— The  authors 
briefly  refer  to  former  researches  on  nitro-  and  amido-cinnamic  acids 
and  the  relation  of  these  compounds  to  members  of  the  indigo-group. 
The  1  :  2  and  1  :  4  nitrocinnamic  acids  were  prepared  and  separated 
by  Beilstein  and  Kuhlberg's  process  (Annalen,  163,  126)  ;  the  melting 
point  of  the  1  :  4  acid  was  found  to  be  285 — 286"  (Beilstein  and 
kuhlberg,  265°) ;  it  can  be  heated  to  280—290°  for  some  time  with- 
out decomposition.  The  pure  1  :  2  acid  prepared  by  saponification  of 
its  ethyl  salt  melts  at  237"  (Beilstein  and  Kuhlberg  232°)  ;  the  1  :  3 
acid  was  prepared  by  Schiff's  method  {Ber.,  11,  1782);  it  melts  at 
196—197°. 

The  three  nitro-acids  were  converted  into  the  corresponding  amido- 
acids  by  reduction  with  ferrous  sulphate  in  the  presence  of  barium 
Hydrate,  and  the  barium  salt  of  the  amido-acid  decomposed  by  hydro- 
chloric acid.  In  the  coarse  of  preparation  of  the  1  :  2  and  1  :  4  acid, 
colouring  matters  were  observed  which  are  probably  due  to  the  forma- 
tion of  members  of  the  indigo-group. 

Orthoamidocinnamic  acid  crystallises  in  needles  (m.  p.  158 — 159°), 
sparingly  soluble  in  cold,  moderately  soluble  in  hot  water,  alcohol, 
and  ether.  Its  solutions  give  an  intense  blue-green  fluorescence. 
By  treatment  with  concentrated  acids,  salts  of  the  general  formula 
C9H9NO2.HR  are  obtained.  The  hydrochloride  forms  hard  dark 
pristns,  easily  soluble  in  water.  The  barium  salt  crystallises  in  white 
star-shaped  prisms,  which  appear  under  the  microscope  as  pointed 
tables :  it  contains  no  water  of  crystallisation. 
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Meta-amidocinnamic  acid  crystallises  in  long  needles  (m.  p.  180 — 
181°)  of  a  golden-green  colour,  sparingly  soluble  in  cold,  more  soluble 
in  hot  water,  alcohol,  and  ether.  Contrary  to  the  observation  of 
Limprichl  (Ber.,  11,  95),  it  was  found  that  the  hydrochloride  of  the 
acid  could  be  obtained  in  a  crystalline  form  by  reduction  of  meta- 
nitrocinnamic  acid  with  tin  and  hydrochloric  acid.  The  acid  salts  can 
be  prepared  by  the  direct  action  of  a  concentrated  acid  on  the  meta- 
acid ;  the  hydrochloride  crystallises  in  colourless  leaflets ;  the  nitrate 
in  fine  colourless  needles.  The  barium  salt,  (C9H8N03)3Ba.2H20,  crys- 
tallises in  glistening,  colourless  leaflets. 

Meta-amidocinnamic  acid  crystallises  in  slender,  golden  needles 
(m.  p.  175 — 176°),  sparingly  soluble  in  cold,  soluble  in  hot  water, 
insoluble  in  alcohol  and  ether.  It  is  easily  decomposed  with  forma- 
tion of  a  red  resin.  The  hydrochloride  crystallises  in  needles ;  easily 
soluble  in  water. 


Comparison  of  the  Actions  of  Copper  and  Zinc  Sulphates,  Silver 
Nitrate,  and  Lead  Acetate,  on  strong  Ammoniacal  Solutions  of  the 
Three  Isomeric  Acids. 


Ortho-acid. 

Meta-acid. 

Para-acid. 

Zinc  sulphate 

Silver  nitrate    .... 

Copper  sulphate  . . 
Lead  acetate 

A  white  crystalline 
precipitate,    inso- 
luble in  hot  water 

White    curdy  pre- 
cipitate,     soluble 
in  hot  water,  aiid 
separating  out  on 
cooHng 

Clear     green     pre- 
cipitate,    darken- 
ing on  heating 

G-olden  precipitate, 
which  on  heating 
melts  together  as 
a  resin,  then  dis- 
solves, and   sepa- 
rates out  on  cool- 
ing in  crystalUne 
aggregates 

A  white  crystalline 
precipitate,     spa- 
ringly  soluble  in 
hot  water 

White      flocculent 
precipitate,     very 
sparingly    soluble 
in  hot  water 

Dark  green  precipi- 
tate, undergoes  no 
change  on  heating 

White       flocculent 
precipitate,  which 
dissolves  without 
change   on    heat- 
ing,       separating 
out  on  cooling  in 
needles 

A   white    flocculent 
precipitate,  soluble 
in  hot  water 

White    curdy    pre- 
cipitate,   insoluble 
in  hot  water;    on 
heating    it     turns 
brown 

Dirty  brown  floccu- 
lent precipitate 

White  flocculent  pre- 
cipitate, which  dis- 
solves on  heating, 
separating  out   as 
crystals  on  cooling 

Concentrated    sul- 
phuric acid  with 
nitric  acid 

Platinic  chloride  . . 

Colours  the  acid  a 
dark  brown 

Forms     a     double 
salt,    crystallising 
in    short  pointed 
needles. 

Produces  no  change 

Forms     a     golden 
crystalline    preci- 
pitate 

Colours   the   acid  a 
dark  brown 

Forms  long  pointed 
needles 
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The  meta-acid  is  the  most  stable,  and  the  para  is  the  most  easily 
decomposed  of  the  three. 

Carbostyril,  C6H4<^p,  tt  "^-CO. — The    authors   have   confirmed   the 

observation  of  Chiozza  (A7inalen,  83,  117)  that  carbostyril  can  be  pre- 
pared only  by  the  dehydration  of  orthoamidocinnamic  acid  and  not 
from  its  isomeride.  They  have  found  that  the  easiest  process  for  the 
conversion  of  the  ortho-acid  into  carbostyril  is  by  heating  an  aqueous 
solution  of  the  hydrochloride  of  the  acid  with  a  slight  excess  of  hydro- 
chloric   acid:   C6H4(I^H2).C2H2.COOH  =  C6H,<^^.g>C0   +    H^O. 

On  purification,  carbostyril  is  obtained  in  silky  needles  melting 
at  196°    to   form    a    golden-coloured    oil ;      on    further     heating    it 

sublimes  unchanged.     As  carbostyril,  C6H4<^p  tt  ^CO,  is  analogous 

to  coumarin,  CeHi-^Cp  tt  ^CO,  the  oxygen-atom  being  replaced  by  an 

imido-grouping,  the  authors'  attempt  to  convert  coumarin  by  diges- 
tion with  ammonia  into  carbostyril,  was  unsuccessful ;  the  action  of 
nitrous  acid  on  carbostyril,  however,  gave  rise  to  an  odour  of  coumarin, 
but  coumarin  could  not  be  isolated  from  the  product.  Baeyer  and 
Jackson  have  already  observed  the  analogy  between  coumarin  and 
carbostyril  and  the  similarity  of  properties  of  orthocou marie  and 
orthoamidocinnamic  acids  (this  Journal,  Abstr.,  1880,  406). 

Separation  of  Ortlio-  from  the  Mixture  of  Ortlio-  and  Fara-amido- 
cinnamic  Acids. — Of  the  barium  salts  of  the  amidocinnamic  acids  that 
of  the  ortho  is  the  only  one  sparingly  soluble  in  w^ater.  This  property 
can  be  used  for  the  separation  of  the  ortho-  from  the  para-acid  in  the 
mixture  obtained  by  the  reduction  of  the  two  isomeric  nitrocinnamic 
acids  obtained  by  the  direct  nitration  of  cinnamic  acid. 

V.  H.  V. 

Synthesis  of  Tropic  Acid.  By  A.  Ladenburg  and  L.  Rugheimer 
{Ber.,  13,  2041). — The  authors  have  previously  established  the  connec- 
tion between  hydratopic,  atrolactic,  atropic,  and  tropic  acids  (this 
Journal,  Abstr.,  1880,  472).  In  order  to  effect  the  synthesis  of  tropic 
acid,  the  authors  first  convert  acetophenone  into  dichlorethylbenzene, 
by  the  action  of  phosphorus  pentachloride :  PhCOMe  +  PCI5  = 
Ph.CClzMe  -H  POCI3.  This  is  then  heated  with  an  alcoholic  solution 
of  potassium  cyanide,  the  ^^cess  of  alcohol  distilled  off,  and  the  residue 
boiled  with  barium  hydrate  ;  on  acidifying  the  product  with  hydro- 
chloric acid,  an  oil  separates  out,  which  solidifies  on  cooling,  and  may 
be  purified  by  recrystallisation.  The  acid  crystallises  in  small  prisms 
(m.  p.  59 — 62°),  and  is  fairly  soluble  in  hot  water.  The  reaction  is  as 
follows  :—Ph.CCl2Me  +  KCN  +  EtOH  =  Ph.CMe(OEt).CN  -f 
KCl  -t-  HCl  and  2Ph.CMe(0Et).CN  +  Ba(0H)2  +  2H,0  = 
Ph.CMe(OEt).COOH  +  2NH3.  The  authors  have  found  that  atro- 
lactic acid  is  converted  into  atropic  acid  by  the  action  of  hydrochloric 
acid ;  the  conversion  is  more  easily  effected  by  using  ethyl  atrolactate. 
Atropic  acid  thus  obtained  resembles  in  its  melting  point  and  other 
properties   atropic   acid   obtained   from    tropic   acid.      The    reaction 
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described  above  has  solved   the  problem  of  the  synthesis  of  tropic 
acid.  V.  H.  V. 

Preparation  of  a-Hydroxyuvitic  Acid.  By  C.  Bottinger  (Ber., 
13,  1933 — 193f5). — This  acid  may  be  obtained  by  reducing  a-nitro- 
Tivitic  acid  in  spirituous  solution  with  tin  and  hydrochloric  acid,  dis- 
solving the  resulting  a-amidouvitic  acid  in  dilute  sulphuric  acid,  and 
adding  sodium  nitrite,  the  solution  being  at  last  heated  to  100°. 

a-Hydroxyuvitic  acid  crystallises  in  needles,  which  melt  with  decom- 
position at  278°.  The  cadmium  salt  dissolves  freely  in  hot,  sparingly 
in  cold  water.  The  copper  salt  dissolves  in  ammonia,  with  pure  green 
colour.  The  methyl  salt  crystallises  from  hot  spirit  in  long  needles ; 
it  volatilises  with  steam.  J.  E-. 

Hydroxyuvitic  Acid.  By  0.  Jacobsen  (Ber.,  13,  2050—2053).— 
The  author  has  described  a  hydroxyuvitic  acid  (An7iale7i,  205,  94)^ 
obtained  by  fused  mesitol  or  orthohydroxymesitylenic  acid  with  potash. 
This  acid  gave  orthocresol  when  heated  with  hydrochloric  acid, 
thus  showing  that  it  was  the  orthopara-acid.  The  author  has  since 
obtained  a  second  hydroxyuvitic  acid  by  the  action  of  fused  potash  on 
a  sulphamineuvitic  acid,  prepared  by  the  oxidation  of  ortho-  and  para- 
sulphaminemesitylenic  acid.  But  this  orthopara-acid  is  not  identical 
with  that  obtained  from  mesitol,  for  it  yields  not  ortho-  but  para- 
cresol.  Hence  the  former  acid  is  not  ortho-para-,  but  diortho-hydroxy- 
uvitic  acid. 

Comparison  of  Properties  of  the  Hydroxyuvitic  Acids. 


BwrthoTiydroxijuvitic  Acid. 

Crystallises  from  hot  water  in 
arborescent  groups  of  needles ; 
more  soluble  in  hot  water  than  in 
cold. 


Softens  at  about  230°,  with 
partial  decomposition  ;  at  275°  it 
is  perfectly  melted. 

Can  be  sublimed  unchanged, 
the  sublimate  appearing  as  iri- 
descent leaflets,  which  change  to 
long  needles  when  water  is  poured 
over  them. 

Gives  paracresol  when  heated 
with  hydrochloric  acid. 

Its  dimethyl  ether  melts  at 
79°. 


OrtJio-parahydroxyuvitic  A cid. 

Is  almost  insoluble  in  cold,  and 
only  sparingly  soluble  in  hot  water; 
it  separates  out  from  its  solution 
in  small,  dark,  rhombohedral 
crystals. 

Begins  to  soften  at  280^,  and 
melts  with  partial  decomposition 
at  290°. 

Sublimes  as  a  loose  mass,  con- 
sisting neither  of  needles  nor 
leaflets. 


Gives  orthocresol  when   heated 
with  hydrochloric  acid. 

Its     dimethyl    ether    melts    at 

128°. 


The  silver  salt  of  the  ortho-para  acid  is  more  soluble  than  that  of  the 
diortho-acid;    both  acids  give  a  red  colour  with  ferric  chloride. 

From  a  comparison  of  the  properties   it  appears  that  Bottinger's 


constitutional  formula,  MeC^  )  N  ,    wliicli   resembles   the 
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/3-hydroxyuvitic  acid  is  identical  with  the  author's  ortho-para  acid,  and 
that  Bottinger's  a-acid  is  possibly  identical  with  the  author's  diortho- 
acid  (see  preceding  abstract).  V.  H.  Y. 

Constitution  of  Uvitonic  Acid.  By  C.  Bottinger  (Ber.,  13, 
2032 — 2035). — In  a  former  research  the  author  described,  under  the 
name  of  uvitonic  acid,  a  body  obtained  by  the  action  of  ammonia 
Tinder  certain  conditions  on  pyruvic  acid  (this  Journal,  1878,  i,  32). 
The  empirical  formula,  CsHgNOi,  was  assigned  to  the  acid,  and  to  its 
fhydi'ate  from  which  the  salts  are  derived,  a  formula  CgHnNOa.  From 
more  recent  determinations  the  author  finds  that  the  formulae  C8H7NO4 
and  CsHgNOs  agree  better  with  the  analytical  numbers  obtained.  Under 
the  microscope  the  acid  appears  in  the  form  of  six-sided  leaflets,  and 
'ihe  aqueous  solution  gives  a  violet  colour  with  ferrous  sulphate.  It 
is  soluble  in  hot  alcohol,  acetic  acid,  phenol,  glycerol,  &c.  Of  the 
salts,  the  lead  salt  is  the  most  characteristic  ;  it  is  precipitated  on  addi- 
tion of  lead  acetate  to  a  solution  of  the  calcium  salt.  By  dry  distilla- 
tion with  soda-lime,  the  acid  gives  only  a  trace  of  ammonia  and  a  base 
which  had  all  the  characteristic  properties  of  picoline.  It  would  appear 
that  uvitonic  acid  is  a  picoline  dicarboxylic  acid,  and  probably  has  a 

CH.C— COOH 

ch:c— COOH 

constitutional  formula  of  the  uvitonic  acid  (of  Finck)  ? 

CH.C— COOH 

Me— C^  .        ^CH       . 

CH:C— COOH 

Uvitonic  acid  is  formed  from  amidopyruvic  acid  in  the  same  way  as 
anilineuvitonic  acid,  C20H18N2O4,  is  from  aniliuepyruvic  acid.  Not 
only  aniline  but  also  other  bases,  such  as  orthotoluidine,  form  similar 
compounds.  V.  H.  Y. 

.  Vulpic  Acid.  By  A.  Spiegel  (Ber.,  13,  2219— 2221).— For  the  pur- 
pose  of  determining  the  constitution  of  vulpic  acid,  the  author  has 
studied  its  decomposition-products.  Yulpic  acid,  when  boiled  with 
dilute  potash  (sp.gr.  1*1),  gives  oxatolylic  acid,  CieHioOa,  carbonic 
anhydride,  and  methyl  alcohol.  Oxatolylic  acid  is  a  monobasic  acid, 
and  on  boiling  with  strong  potash,  is  further  decomposed  into  toluene 
and  oxalic  acid  (Moller  and  Strecker,  Aiinaleti,  113,  5(3).  In  addition 
to  the  carboxyl-group  (COOH),  oxatolylic  acid  contains  a  hydroxyl 
group,  for  it  is  not  reduced  by  sodium  amalgjim,  as  it  would  be  were 
the  third  atom  of  oxygen  present  as  a  ketone-group  ;  this  is  further 
proved  by  the  fact  that  on  treatment  with  phosphorus  pentachloride, 
it  is  converted  into  the  phosphate  CpHiaOa-POsH..,  which  crystallises 
in  colourless,  clinorhombic  prisms  (m.  p.  1()U°).  The  hydrogen  of  the 
hydroxyl,  however,  cannot  be  replaced  by  acetyl,  nor  is  the  hydroxyl- 
group  replaced  by  hydi'ogen  when  treated  with  hydriodic  acid,  but  the 
constitution  of  oxatolylic  acid  is  placed  beyond  doubt  by  the  following 
synthetical  formation. 
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Nltril  of  dihenzylgly collie  acid,  (CH2Pli)2C(OH).CN",  is  obtained  by 
titurating  1  mol.  of  dibenzjl  ketone  with  rather  more  than  1  mol. 
of  potassium  cyanide,  and  subsequent  decomposition  of  the  product 
with  hydrochloric  acid.  It  crystallises  in  colourless  rhombohedrons, 
which  melt  at  113°,  and  then  boil  with  evolution  of  hydrocyanic  acid, 
leaving  a  residue  of  dibenzyl  ketone. 

Bibenzylgly collie  acid,  (CH2Ph)2C(OH).COOH,  is  obtained  by  the 
action  of  hydrochloric  acid  on  the  nitrile  at  140°.  It  is  identical  in 
every  respsct  with  oxatolylic  acid.  It  melts  at  156 — 157°  (oxatolylic 
acid  at  154°,  Moller  and  Strecker,  loc.  cit.,lb6 — 157°,  Spiegel),  and  on 
boiling  with  concentrated  potash,  gives  oxalic  acid  and  toluene. 

T.  C. 

Bromorthamidoparabenzenesulphonic      Acid.       By    L.   W. 

Andrews  (Ber.,  13,  2126 — 2127). — The  bromamidobenzenesulphonic 
acids  obtained  (1)  directly  from  orthobroraaniline,  (2)  from  ortho- 
bromonitrobenzene  by  conversion  into  the  sulphonic  acid  and  subse- 
quent reduction,  (3)  by  the  reduction  of  Goslich's  {An7i.  Chem. 
Pharm.,  180,  101)  bromonitrobenzenesulphonic  acid,  are  all  identical 
and  have  the  following  constitution  and  properties.  BromorthamidO' 
parabenzenesulpho7iic  acid,  C6H3(Br)(NIl2)(S03H)  [1:2:  4],  crystal- 
lises in  short,  brilliant,  four-sided,  colourless  prisms,  which  remain 
unchanged  at  a  temperature  of  170°.  (According  to  Goslich  it  con- 
tains 1^  mols.  H2O.)  The  acid  is  more  stable  than  its  salts  and 
crystallises  more  readily  ;  2'55  parts  of  the  acid  dissolve  in  100  parts 
of  water  at  21°.  The  barium  salt,  NH2.(C6H3Br.S03)2Ba.3H20, 
forms  compact  needles  or  white  warty  masses.  Six  parts  of  the  dry 
salt  dissolve  in  100  parts  of  water  at  17°.  The  potassium  salt, 
C6H3Br(NH2).S03K  +  HgO,  crystallises  in  yellow  six-sided  needles. 

T.  C. 

Bromorthonitrobenzenesulphonic  Acids.  By  L.  W.  Andrews 
(Ber.,  13,  2127— 2130).— The  author  infers  that  the  bromorthonitro- 
benzenesulphonic acid  obtained  by  Post  and  Augustin  (Ber.,  8,  1559) 
by  the  action  of  fuming  sulphuric  acid  on  bromorthonitrobenzene,  and 
the  acid  obtained  by  Goslich  (Ann.  Chem.,  180,  98)  from  parabromo- 
benzenesul phonic  acid  and  nitric  acid,  are  identical  and  not  isomeric, 
as  Augustin  (Inaug.  Diss.,  Gottingen,  1875,  19)  supposed.  He  has 
compared  the  potassium,  barium,  zinc,  and  copper  salts  of  the  two  acids, 
and  also  the  acid  chlorides,  C6H3Br(N02).S09Cl,  and  the  correspond- 
ing amides,  C6H3Br(N02).S02NH2  (m.  p.  176— 177°;  Goslich  found 
177°  for  his  acid),  and  finds  them  to  be  identical  in  every  respect. 
The  two  acids,  therefore,  have  the  constitution  C6H3(Br)(N02)(S03H) 
[1:2:  4].  T.   C. 

Cymenesulphonic  Acids.  By  A.  Glaus  (Ber.,  13,  2044 — 2045). 
The  author  shows  that  Spica's  claim  of  priority  with  regard  to  the 
cymenesulphonic  acids  (this  Journal,  Abstr.,  1880,  890)  is  incorrect. 
According  to  Spica,  the  barium  salt  of  the  second  cymenesulphonic  is 
less  soluble  than  that  of  the  well-known  a-paracymenesul phonic  acid, 
but  according  to  Cratz  and  the  author  (this  Journal,  Abstr,,  1880, 
632)  the  barium  salt  of  the  second  acid  is  more  soluble  than  that  of 
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the  well-known  acid.  Thus  tlie  two  acids  in  question  are  not 
identical.  V.  H.  V. 

Skatole-forming  Substance.  By  E.  and  H.  Salkowski  (Ber., 
13,  2217— 2218).— It  has  been  previously  shown  (Ber.,  13,  191) 
that  the  crude  hydroxy-acids,  obtained  during  the  putrefaction  of 
albuminous  bodies,  contain  a  horny  white  substance,  which  on  heating 
above  its  melting  point  is  decomposed  into  skatole  and  carbonic  anhy- 
dride. This  substance  is  skatolecarboxylic  acid,  CgHsN.COOH ;  it 
crystallises  from  benzene  in  minute  leaflets  (m.  p.  164'^).  T.  C. 

■  Azo-compounds  of  Paramononitrodiphenyl.  By  J.  Zimmer- 
MANN  (Ber.,  13,  1960 — 1963). — Azoxydiphenyl. — This  body  was  ob- 
tained by  boiling  paranitrodiphenyl  with  alcoholic  potash.  It 
crystallises  in  brilliant  yellowish  scales,  which  melt  at  205°,  and  dis- 
fEK)lve  sparingly  in  acetic  acid,  but  not  in  water  or  alcohol.  Its  com- 
position agrees  with  the  formula — 

C6H4— C«HaK 

I  >o. 

HydrazotUplienyl,  (C6H4.NHPh)2.— This  substance  is  produced  by 
the  action  of  alcoholic  ammonium  sulphide  on  azoxydiphenyl  at  100° 
in  sealed  tubes.  It  crystallises  from  alcohol  in  small  satiny  plates, 
which  melt  at  247^"  and  dissolve  sparingly  in  alcohol  and  glacial  acetic 
acid,  and  more  freely  in  ether,  but  are  insoluble  in  water.  On  stand- 
ing in  the  air  it  gradually  turns  brown,  like  hydrazo-compounds 
generally. 

Azodipheny I.  — The  author  has  obtained  this  body  (1)  by  the  action 
of  sodium-amalgam  on  nitrodiphenyl  in  ethereal  solution ;  (2)  by  the 
oxidation  of  hydrazodiphenyl ;  and  (3)  by  the  dry  distillation  of 
hydrazodiphenyl,  whereby  it  is  resolved  into  azodiphenyl  and  amido- 
phenyl,  just  as  liydrazobenzene  is  split  up  into  azobenzene  and  aniline. 
The  second  of  these  methods  was  found  to  answer  best,  the  oxidation 
being  conveniently  effected  by  adding  an  alcoholic  solution  of  ferric 
chloride  to  hydrazodiphenyl  dissolved  in  hot  alcohol.  The  red  pul- 
verulent precipitate  thereby  produced  crystallises  from  benzene  in 
orange-red  larainee,  easily  soluble  in  ether,  but  insoluble  in  water, 
alcohol,  and  acetic  acid.  It  melts  at  249 — 250°,  and  agrees  in  com- 
position with  the  formula — 

I  |. 

C6H4— CeHsN  J.  R. 

Derivatives  of  Paramidodiphenyl  (Xenylamine).  By  J. 
ZiMMERMANN  (Ber,,  13,  1963— 19Q0).  — Dwdij^hetiylthlomrhamide, 
SC(NH.C6H4Ph)2. — When  dry  monamidodiphenyl,  dissolved  in  abso- 
lute alcohol,  is  heated  with  excess  of  carbon  bisulphide  and  a  little 
soda,  an  abundant  evolution  of  hydrogen  sulphide  takes  place,  and 
the  liquid  deposits  crystals  of  a  compound  which  is  nearly  insoluble 
in  all  liquids.     All  attempts  to  recrystallise  it  having  failed,  it  was 
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pnrified  by  boiling  with  alcobol  and  repeated  wasliings  with  etber.  It 
forms  brilliant  colourless  laminaD,  melting  at  228°,  and  closely  re- 
sembling diphenylthiocarbamide. 

Diphenylthiocarhimide,  SC  !  N.C6H4PI1. — Produced  by  distilling  the 
compound  just  described  with  phosphoric  anhydride.  It  crystallises 
from  ether  in  long  white  needles,  which  melt  at  58°,  gradually  turn 
yellow  in  the  air,  and  have  the  characteristic  odour  of  thiocarbimides. 
This  substance  is  isomeric  with  Hof  mann's  benzenylamidophenylmer- 
captan  (Ber.,  12,  2359;  this  Journal,  1880,  Abstr.,  885). 

iJiphemjlurethane. — Paramidodiphenyl  in  ethereal  solution  reacts 
briskly  with  ethyl  chlorocarbonate,  even  in  the  cold,  in  the  following 
manner : — 

2C6H4Ph.NH3  +  EtO.COCl  =  C0H4Ph.NH2.HCl 

+  C6H4Ph.NH.COOEt. 

I'he  second  of  these  products  (diphenylnrethane)  crystallises  from 
ether  in  colourless  microscopic  needles,  which  melt  at  100''  and  soon 
turn  brown  in  the  air. 

Phenylphenylene-gli/cocinej  C6H4Ph.NH.CH2.COOH. — Obtained  by 
evaporating  an  ethereal  solution  of  amidodiphenyl  (2  mols.)  and 
monochloracetic  acid  (1  mol.),  and  boiling  the  amidodiphenyl  mono- 
chloracetate  thus  formed  with  water.  It  crystallises  from  hot  water 
in  colourless  laminas,  which  dissolve  easily  in  alcohol  and  ether. 

Ethyl  Salt  of  Phenylphenylene-glycocine,  C6H4Ph.NH.CH3.COOEt.— 
Formed  on  heating  amidodiphenyl  with  ethyl  monochloracetate.  It 
crystallises  from  weak  spirit  in  matted  white  needles,  melting  at  95°. 

FormylaniidocU2?he7iyl,  C6H4Ph,NH.COH. — Obtained  by  digesting 
amidodiphenyl  with  ethyl  formate  in  sealed  tubes  at  100°.  It  crystal- 
lises in  small  colourless  needles  (m.  p.  172°),  and  dissolves  in  alcohol 
and  ether,  but  only  very  slightly  in  water. 

Benzoylamidodiphenyl,  CeHjPh.NHBz. — Formed  by  the  action  of 
benzoic  chloride  on  amidodiphenyl.  First  prepared  by  H.  Luddens 
(this  Journal,  1^75,  1258),  whose  statements  respecting  it  ^re  con- 
firmed by  the  author,  who,  however,  found  the  melting  point  to  be 
230°,  and  not  226°  as  stated  by  Luddens.  J.  E-. 

a-  and  iS-Naphthylphenylamine.  By  J.  Streiff  (Ber.,  13,  1851 
— 1854). — a-Naphthylphenyl amine,  CloHv.NHPh,  was  prepared  by 
heating  aniline  (1  mol.)  with  naphthylamine  hydrochloride  (1  mol.). 
The  author  finds  the  melting  point  to  be  42°  (Grirard  and  Vogt  60°). 
The  hydrochloride  of  the  base  forms  colourless  prisms,  and  the  picrate 
a  brown  warty  mass.  a-Acetylnaphthylphenylamine  (m.  p.  115°),  and 
a-benzoylnaphthylphenylamine  (m.  p.  152°)  were  obtained  by  the 
action  of  acetic  and  benzoic  chlorides  on  the  base.  OL-Trihromonajph- 
thylphenylamine,  prepared  by  the  action  of  bromine  on  the  base,  forms 
colourless  crystals  (m.  p.  137°)  soluble  in  benzene,  alcohol,  and  chloro- 
form. a-Diidtronaphthylphenylamine,  prepared  by  nitrating  an  acetic 
acid  solution  of  the  base,  forms,  after  purification,  a  brown-red 
crystalline  powder  (m.  p.  77°).  A  barium  salt  of  a-naphthylphenyl- 
ammetetrasulphonic  acid  was  prepared. 

fi'Naphthylphe?iylamine   (Merz  and  Weith,  Ber.,  13,  1298 ;  Abstr., 
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1880,  813).  By  the  action  of  bromine  on  the  base,  ^-dihromonaphhjl- 
•phenylamine  is  obtained  ;  it  forms  white  needles  (m.  p.  140*^)  ;  by  excess 
of  bromine  it  is  converted  into  tetrabromonaphthylphenylamine, 
forming  pale-colonred  needles  (m.  p.  198°).  The  author  prepared  a 
trisulphonic  acid  of  ^-naphthylphenylamine.  V.  H.  V. 

Reactions  of  Naphthol.  By  C.  Graebe  {Ber.,  13,  1849—1851). 
Merz  and  Weith  {Ber.,  13, 1298  ;  Abstr.,  1880,  813)  have  observed  the 
formation  of  phenyl-/i^-naphthylamine  and  ^-naphthylamine  by  the 
action  of  a  dehydrating  agent  on  mixtures  of  /5-naphthol  and  aniline 
hydrochloride,  and  of  /:?-naphthol  and  ammonia  respectively.  But 
phenol  under  the  same  conditions  gives  neither  diphenyl amine  nor 
aniline.  Phenol  and  naphthol  show  an  exactly  analogous  difference  of 
reaction  with  acids.  Naphthol  when  heated  with  dilute  sulphuric  acid 
(1:1)  is  readily .  converted  into  its  corresponding  ether;  and  the 
author  proposes  to  study  the  various  effects  of  temperature,  concentra- 
tion, and  mass  on  its  formation.  From  /iJ-naphthol,  /^-naphthyl  ether  is 
obtained  after  purification  as  white  leaflets,  melting  at  105°,  and  dis- 
tilling unchanged  at  higher  temperatures ;  with  picric  acid,  it  forms  n, 
compound  crystallising  in  orange-yellow  leaflets ;  but  phenol  under 
the  same  conditions  gives  no  trace  of  phenyl  ether.  Similarly 
(S-naphthol  with  gaseous  hydrochloric  acid  at  200^240°,  or  witli 
aqueous  solution  (1*16  sp.  gr.)  at  200°  is  converted  into  /S-naphthyl 
ether.  V.  H.  V. 

Action  of  Commercial  Trimethylamine  on  |S-Naphthol.  By 
A.  Hantzsch  {Ber.^  13,  2053 — 2056). — By  the  action  of  commercial  tri- 
methylamine on  /^-naphthol,  besides  /3-naplithylamine,  there  is  formed 
about  90  per  cent.  dimethyl-/3-naphthy]amine.  The  ethiodide  of  this 
base  forms  silky  leaflets,  sparingly  soluble  in  cold,  more  soluble  in  hot 
water  and  alcohol.  By  the  action  of  moist  silver  oxide,  the  corre- 
sponding trimethyl-i3-naphthylammonium  hydrate  is  obtained  as  an 
alkaline,  but  not  very  corrosive  liquid  ;  by  dry  distillation,  it  is  decom- 
posed into  methyl  alcohol  and  the  pure  base  dimethyl-^-naphthylamine 
(m.  p.  46°,  b.  p.  305°),  its  salts  are  sparingly  soluble;  the  platinochlor- 
ide  is  with  difficulty  soluble  in  alcohol ;  with  bromine  and  nitric  acid, 
the  base  forms  bromo-  and  nitro-compounds.  V.  H.  V. 

•  Derivatives  of  Naphthol.  By  G.  Koelle  (7?er.,  12,  1953— 
1956). — The  following  compounds  have  been  prepared  by  the 
author : — 

3-Bi/naphthylmetJiylene  ether,  CH2(CioH70)2,  obtained  by  heating  in 
the  water-bath  a  solution  of  /S-naphthol  in  caustic  soda  with  methylene 
iodide  and  alcohol.  The  product  crystallises  from  alcohol  in  fragile 
silky  needles,  melting  at  133—134°. 

^-Dinaphthylethylene  ether,  C2H4(CioH70)2,  and  ^-Naphthylbromefhyl 
ether,  C2H4Br.CioH60,  formed  simultaneously  by  the  action  of  /:?-uapli- 
thol-sodium  on  ethylene  bromide.  The  former  crystallises  in  wliite 
shining  laminae,  insoluble  in  alcohol,  water,  and  ether,  but  sparingly 
soluble  in  glacial  acetic  acid  and  benzene:    it  melts  at  217°.      The 
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latter  is  soluble  in  alcohol,  and  crystallises  therefrom  in  fine  laminae, 
which  melt  at  96°. 

^-Naphthylamidoethyl  ether. — /?-Naphthylbromethylene  ether  when 
digested  with  alcoholic  ammonia,  yields  a  body  which  forms  with 
hydrochloric  acid  a  crystallisable  salt  agreeing  with  the  formula 
CioH70.C2H4(NH2).HCl  +  H2O,  and  forming  with  platinic  chloride 
long  needles  of  the  formula,  {CioH70.C2H4(NH2).HCl}2PtCl4.  The 
free  base  has  not  yet  been  obtained  pure. 

^-Naphthylanilidoethyl  ether ,  C10H7O.C2H4.NHPh,  formed  by  the 
action  of  boiling  aniline  on  ^-naphthylbromethyl  ether,  crystallises 
from  alcohol  in  laminae,  which  melt  at  75^^,  and  forms  crystallisable 
salts  with  acids. 

a-Dinaphthylethylene  ether  may  be  obtained  in  the  same  manner  as 
the  y3-compound  described  above,  although  less  easily.  White  crystal- 
line laminae,  melting  at  125 — 126°.  J.  R. 

Biebrich  Scarlet.  By  R.  Nietzki  (Ber.,  13,  1838— 1840).— By 
the  action  of  /3-naphthol  on  diazo-azobenzene,  a  brick-red  powder, 
/5-naphtholtetrazobenzene,  is  formed,  which  crystallises  out  from  sol- 
vents in  brown  leaflets  with  a  greenish  metallic  lustre  (m.  p.  195°).  It 
has  the  constitutional  formula  C6H4,N2.C6H4.N2.CioH70.  By  similar 
reactions,  |S-naphtholtetrazobenzene-sulphonic  and  disulphonic  acids 
may  be  obtained,  the  sodium  salts  of  which  crystallise  in  deep  red 
needles,  and  form  the  constituents  of  the  dye  known  in  commerce  as 
"  Biebrich  scarlet."  By  the  action  of  zinc-dust  or  sodium  amalgam 
on  an  alkaline  solution  of  the  sulphonic  acids  they  are  decomposed 
into  amidonaphthol  and  amidazobenzenesulphonic  acid.  By  heating 
iS-naphtholtetrazobenzene  at  60 — 1U0°  with  fuming  sulphuric  acid, 
both  the  naphthol  and  benzene  groupings  are  sulphonated  with  forma- 
tion of  a  blue  dye.  The  author  shows  that  dyes  which  are  sulphonated 
only  in  the  benzene  grouping  dye  a  dark  green,  whilst  those  sulpho- 
nated only  in  the  naphthol,  or  both  in  the  naphthol  and  benzene 
groupings  dye  a  pure  blue.  V.  H.  V. 

|S-Naphtholdisulphonic  and  Dihydroxynaphthalene-disul- 
phonic  Acids.  By  P.  Griess  (Ber.,  12,  1956— 1960).— Two,  and 
apparently  only  two,  disulphonic  acids  of  |S-naphthol  exist.  Both  are 
formed  when  /:J-naphthol  is  treated  with  two  or  three  times  its  weight 
of  concentrated  or,  better,  fuming  sulphuric  acid  at  100 — 110°.  They 
may  be  separated  from  each  other,  and  from  the  monosulphonic  acid 
formed  at  the  same  time  by  taking  advantage  of  the  very  unequal 
solubility  of  their  barium  salts.  The  acid  forming  a  sparingly  soluble 
barium  salt  is  distinguished  by  the  author  as  /S-naphthol-a-disulphonic, 
whilst  that  forming  an  easily  soluble  barium  salt  is  called  jS-naphthol- 
/S- disulphonic  acid. 

^-Naphthul-oc-dis'Lclphonic  acid,  CioH5(OH)(HS03)2,  obtained  by  care- 
fully precipitating  the  base  from  an  aqueous  solution  of  the  barium 
salt  with  sulphuric  acid,  crystallises  in  white  silky  needles,  which 
deliquesce  in  the  air.  It  dissolves  very  easily  in  water  and  alcohol,  but 
not  in  ether;  tastes  strongly  acid,  and  is  completely  carbonised  at  a 
high  temperature.      The  harium  salt,  CioH5(OH)(S03)2Ba  +  6H2O, 
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crystallises  in  needles,  which  are  moderately  soluble  in  hot,  sparingly 
in  cold  water,  and  nearly  insoluble  in  alcohol.  The  sodium  salt  crys- 
tallises in  greenish  masses  of  small  needles,  which  dissolve  very  easily 
in  water,  but  only  sparingly  in  spirit,  even  when  very  weak.  The 
aqueous  solution  precipitates  basic  lead  acetate,  but  not  silver  nitrate. 

li-NaphtJiol-^-disulphonic  acid,  obtained  in  the  same  way  as  the  pre- 
ceding, resembles  it  closely,  but  the  crystals  are  more  highly  deli- 
quescent. The  barium  salt  crystallises  with  8H2O  in  very  small  white 
prisms,  which  are  extremely  soluble  in  cold  water,  but  only  very 
sparingly  in  weak  spirit.  The  sodium  salt  forms  white  rhombic  tables 
or  prisms,  very  easily  soluble  in  water  and  moderately  soluble  in  weak 
spirit,  differing  markedly  in  this  respect  from  the  corresponding 
iS-a-salt.     Its  solution  likewise  precipitates  basic  lead  acetate. 

The  salts  of  both  the  foregoing  acids  exhibit,  in  aqueous  solution, 
a  blue-green  fluorescence,  which  is  intensified  by  addition  of  ammonia. 
Both  the  acids  react  with  diazo- compounds  to  form  very  beautiful 
colouring  matters,  some  of  which  are  valuable  as  dyes,  the  (S-ot-nc'id 
yielding  for  the  most  part  deep-red  or  violet,  whilst  the  /3-/3-acid  yields 
generally  orange  or  bright  red  colours.  These  colouring  matters  are 
the  subject  of  various  patents  in  England  and  Germany. 

Bihydroxijnaphthalenedisulphonic  acid,  CioH4(OH).4(HS03)2. — This 
acid  is  obtained  by  heating  dihydroxynaphthalene  with  twice  its 
weight  of  concentrated  sulphuric  acid  in  the  water-bath,  and  is  puri- 
fied by  crystallising  the  barium  salt  in  the  usual  manner.  It  forms 
white  needles  or  laminae,  very  easily  soluble  in  tvater  and  alcohol,  but 
not  deliquescent.  The  barium  salt  crystallises  with  2  mols.  of  water  in 
very'  small  granules  or  microscopic  lamina,  which  dissolve  very 
sparingly  even  in  boiling  water.  It  is  not  affected  by  hydrochloric 
acid. 

This  acid  likewise  yields  with  diazo-compounds  yellow,  red,  and 
violet  colouring  matters,  which,  however,  are  not  generally  so  beau- 
tiful as  those  obtained  with  the  |S-naphtholdisulphonic  acids. 

J.  R. 

Picene,  a  new  Hydrocarbon  from  Peat- tar.  By  0.  Burg  (Ber., 
13,  1834 — 1837). — On  submitting  peat-tar  to  fractional  distillation, 
after  separation  of  the  light  paraffin,  there  is  left  at  the  last  stage  a 
hard  golden-brown  mass.  On  recrystallising  this  from  petroleum,  the 
hydrocarbon,  picene,  C-^oHn,  is  obtained  in  sulphur-yellow  leaflets. 
Picene  crystallises  from  cymene  in  a  second  form  of  white  glistening 
leaflets  (m.  p.  345°  corr.),  having  a  blue  fluorescence.  Picene  is  inso- 
luble in  most  menstrua,  but  dissolves  sparingly  in  boiling  acetic  acid, 
chloroform,  and  benzene.  The  author  considers  that  picone  is  probably 
identical  with  the  hydrocarbon,  parachrysene  (m.  p.  310 — 320^), 
obtained  by  Rasenach  (Ber.,  6,  1401 ;  this  Journal,  1874,  259),  from 
coal-tar,  and  with  Graebe- Walter's  hydrocarbon  from  American  petro- 
leum. 

Picene- quinone,  C22H12O2. — Picene  is  converted  into  pieene-quinone 
by  oxidation  with  chromic  acid  mixture,  and  after  purification  from 
acetic  acid  is  obtained  as  an  dark  oi-ange- red  crystalline  powder  insolu- 
ble in  water,  soluble  in  alcohol,  benzene,  and  chloroform. 

Dibromopicene,  CjsHizBrj. — By  the   action    of    bromine    on   picene, 
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j^uspended  in  cWoroform,  it  is  converted  into  tribrompicene,  which 
crystallises  from  xylene  in  white  interlaced  needles,  insoluble  in  water, 
chloroform,  and  benzene,  but  easily  soluble  in  boiling  xylene  and  its 
higher  homologues.  V.  H.  V. 

Combinaticn  of  Chloral  Hydrate  with   Camphor.      By  P. 

Cazeneuve  and  Tmbert  {Bull  Soc.  Chim.  [2],  34,  209— 210).— By 
mixing  crystallised  chloral  hydrate  and  camphor,  a  colourless  viscous 
liquid  is  obtained  with  a  diminafcion  in  temperature.  It  has  a 
piquant  taste,  and  an  odour  resembling  those  of  chloral  hydrate  anrl 
camphor.  It  is  soluble  in  alcohol  and  chloroform,  insoluble  in  water 
by  which  it  is  decomposed  ;  if,  however,  the  water  previously  con- 
tains some  chloral  hydrate  in  solution,  the  liquid  is  not  decomposed. 
At  19°  it  turns  the  plane  of  polarisation  40°  to  the  right.  Pure  alco- 
hol decomposes  the  liquid,  the  solution  having  the  same  rotatory  power 
as  camphor,  but  if  the  liquid  be  dissolved  in  alcohol  containing  a  large 
proportion  of  chloral  hydrate,  the  rotatory  power  of  the  solution  is 
considerably  less  than  that  of  camphor.  These  results  lead  the  authors 
to  the  conclusion  that  the.  liquid  is  an  unstable  molecular  compound 
similar  to  those  of  alcohol,  acetic  acid,  and  nitric  acid  with  camphor. 

L.  T.  O'S. 

Acetyl  derivatives  of  .ffilsculin  and  .ffisculetin.  By  H.  Schiff 
{Ber.,  13,  1950 — 1953). — The  substance  formerly  described  by  the 
author  as  triacetaesculetin  is  now  found  to  be  diacetaesculetin,  a  fresh 
examination  of  the  original  preparation  having  confirmed  Liebermann 
and  Knietsch's  analysis  of  the  body  (Ber.,  13,  1590).  The  discrepancy 
between  Schiii's  first  result  and  that  now  arrived  at  is  explained  by 
the  fact  that  he  formerly  estimated  the  acetyl  by  boiling  the  compound 
with  water  and  magnesia.  He  has  now  discovered  that  under  these 
circumstances  sesculetin  itself  forms  a  soluble  compound  with  mag- 
nesia :  it  follows,  therefore,  that  the  amount  of  acetyl  found  was  too 
high. 

For  the  same  reason,  the  substance  formerly  described  as  hexacet- 
sesculin  is  to  be  regarded  as  the  pentacetyl  derivative.  J.  R. 

Calycin.  By  0.  Hesse  (Ber.,  13,  1816— 1817).— From  Calycium 
chrysocephalum,  a  yellow  lichen  which  grow6  on  the  oak,  birch,  and  fir, 
the  author  has  extracted  a  crystalline  substance,  which  he  terms 
calycin.  It  forms  red  prisms  (m.  p.  240°),  soluble  in  hot  petroleum, 
ether,  alcohol,  chloroform,  &c.  The  formula  was  found  to  be  CigHigOa. 
When  heated  with  concentrated  potash  calycin  is  decomposed  into 
a-toluic  and  oxalic  acids,  CigHigOs  +  SHaO  =  2C8H8O2  -J-  C2H2O4. 
Calycin  stands  in  near  relation  to  vulpic  acid,  but  it  is  an  anhydride 
which  is  converted  into  calycic  acid  by  heating  with  potassium  or 
sodium  carbonates.  On  decomposing  the  barium  salt  with  hydro- 
chloric acid,  calycic  acid  is  obtained  as  a  golden-yellow  resin,  soluble  in 
water  and  ether,  but  it  cannot  be  separated  from  the  latter  without 
partial  regeneration  of  calcyin.  V.  H.  V. 

Optical  Rotary  Powers  of  Santonin-derivatives.  By  J.  Car- 
NELUTTi  and  R.  Nasini  (Ber.,  13,  2208—2211). 
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211  17 

205^43 
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235  -96 
205  -56 
205  -74 
211-04 
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254  -33 
273  ^58 
265  ^88 
289  ^77 
208^13 

236  05 
253  26 
267-29 
242  -62 
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281  -59 


The  following  conclusions,  among  others,  are  drawn  from  the  above 
results: — (1.)  The  anhydrides,  except  santonin  and  santonide,  are 
dextrorotary,  whilst  the  acids  are  laevorotary.  (2.)  Krecke's  law  of 
simple  multiples  in  the  molecular  rotations  holds  good  in  the  case  of 
the  santonins,  but  not  in  the  case  of  the  remaining  compounds. 
(3.)  The  rotatory  powers  of  some  of  these  compounds,  notably  those  of 
santonide  and  parasantonide,  are  greater  than  those  of  any  other  known 
substance. 

The  normal  propyl  santonate  was  prepared  by  passing  hydrochloric 
acid  into  a  solution  of  santonin  in  normal  propyl  alcohol ;  under 
diminished  pressure  it  distils  at  220°,  and  is  a  thick  colourless  syrup. 
Isobuttjl  santonate  crystallises  in  needles  (m.  p.  Q7°).  Alhjl  santo)iate 
crystallises  in  leaflets  (m.  p.  54 — 55°).  Propyl  parasantouate  in  colour- 
less prisms  (m.  p.  113°).  T.  C. 

Thapsia  Garganica.  By  L,  Soubeiran  (J.  Pharm.  Trans.  [5], 
1,495 — 496). — The  results  obtained  with  the  resins  of  Thapsia  garganica 
and  cleka,  or  "  false  thapsia,"  confirm  those  of  Blanchet  (this  Journal, 
38,  718).  L.  T.  O'S. 

Synthetical  Pyridinetricarboxylic  Acid.  By  C.  Bottingkr  {Ber., 
13,  2048 — 2050). — By  the  oxidation  of  uvitonic  acid  with  potassium 
permanganate  or  chromic  acid  mixture,  pyridinetricarboxylic  acid  is 
formed.  It  can  be  separated  from  the  unoxidised  uvitonic  acid  by 
solution  in  water,  and  purified  by  conversion  into  its  barium  salt, 
which  is  decomposed  with  sulphuric  acid.  Pyridinetricarboxylic  acid 
crystallises   in   colourless,  transparent,  glistening  tables,   which  lose 
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tlieir  water  at  100°,  melt  at  244°,  and  become  sliglitly  brown  at  220°. 
When  beated  with  soda  they  evolve  an  odour  of  pyridine.  The  acid  is 
soluble  in  cold  and  hot  water,  and  the  solution  gives  a  violet  colour 
with  ferrous  sulphate,  with  silver  nitrate  a  gelatinous,  with  lead 
acetate  a  white,  and  with  copper  acetate  a  greenish-blue  precipitate. 
With  barium  acetate  the  acid  gives  a  bulky  amorphous  precipitate, 
which  on  warming  is  converted  into  slender  needles,  of  the  for- 
mula CsHaBasNOe -f  HgO.  The  salt  decomposes  on  heating,  with 
evolution  of  pyridine.  It  is  not  decided  whether  this  pyridinetri- 
carboxylic  is  isomeric  or  identical  with  that  obtained  by  Hooge- 
werff  and  van  Dorp  (this  Journal,  Abstr.,  1880, 406) .  (Cf.  Skraup,  ibid., 
1879,  656.)  V.  H.  V. 

Synthesis  of  Quinoline.  By  C.  Bottinger  (Ber.,  13,  2165— 
2166). — Quinoline  is  obtained  together  with  water  on  subjecting  an 
intimate  mixture  of  the  hydrochloride  of  aniluvitonic  acid  and  soda- 
lime  to  dry  distillation.  1  gram  of  the  hydrochloride  gives  1  gram 
of  quinoline  platinochloride.  This  reaction  shows  that  aniluvitonic 
acid  must  be  nearly  related  to  the  quinolinecarboxylic  acids. 

T.  C. 

Quinoline.  By  A.  Glaus  and  P.  Himmelmann  (Ber.,  13,  2045— 
2048). — By  heating  equal  parts  of  quinoline  (prepared  synthetically) 
and  benzyl  chloride  in  sealed  tubes  at  a  temperature  of  100°,  a  solid 
mass  is  obtained,  from  which  the  pure  quinoline-benzyl  chloride, 
C9H7N.C7H7CI  +  3H2O,  may  be  extracted  in  the  form  of  large,  colour- 
less, transparent  tabular  crystals.  The  platinochloride  forms  dark 
golden  needles,  or  a  bright  golden  powder ;  both  forms  are  very 
sparingly  soluble  in  water.  Quinoline-benzyl  chloride  forms  a  double 
compound  with  mercuric  chloride.  By  the  action  of  potash  in  the 
cold,  or  ammonia  on  warming,  an  oily  base  separates  out,  insoluble  in 
water,  but  easily  soluble  in  ether ;  this  base  is  very  unstable  in  light 
and  air,  and  probably  has  the  empirical  formula  C9H6(C7H7)N'.  The 
same  compound  is  obtained  by  the  action  of  silver  oxide  on  quinoline- 
benzyl  chloride. 

In  order  to  study  better  the  unstable  base,  the  authors  treated  its 
ethereal  solution  with  hydrochloric  acid  to  convert  the  base  into  the 
hydrochloride,  but  the  hydrochloride  so  obtained  was  identical  with 
the  addition-product  of  quinoline  and  benzyl  chloride.  These  facts  are 
not  in  accordance  with  the  accepted  view  of  quinoline,  for  if  quinoline- 
benzyl  chloride  has  the  following  structural  formula — 


H 

H 

h/V%h 

1            1           1 

HC         C         CH 

/\      H 
C7H7   CI 

a  benzylated  quinoline  of  analogous  structure  is  possible  with   the 
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C7H7  gronping  replacing  a  hjdrogen-atom ;  but  on  the  otlier  hand, 
it  cannot  be  supposed  that  in  the  f(jrmation  of  a  hydrochloride  of  this 
base  there  is  re  transposition  of  the  C7H7  group  from  a  carbon  to 
a  nitrogen- atom. 

By  the  action  of  nascent  hydrogen  on  quinoline  a  dark  golden 
substance  is  obtained  (m.p.  95°),  easily  soluble  in  ether  and  alcohol, 
insoluble  in  water,  and  crystallising  with  acids.  The  authors  have 
also  studied  the  action  of  aldehyde  and  amines  on  quinoline.  As 
experiments  on  the  alcoholic  halogen-compounds  of  quinoline  obtained 
from  quinine  bases,  are  in  direct  contradiction  with  the  experiments 
quoted  above,  the  authors  propose  to  carry  on  a  parallel  research  with 
quinoline  not  prepared  by  a  synthetical  process.  Y.  H.  V. 

Alkaloids  of  Peruvian  Bark.  By  A.  Claus  (Ber.,  13,  2184— 
2187). — From  his  experiments,  the  author  concludes  that  cinchonidine 
and  homocinchonidine  are  the  same  alkaloid  in  different  conditions 
of  purity.  T.  C. 

'  Ethyl  Derivatives  of  Cinchonidine.  By  A.  Claus  and  M. 
Dannenbaum  (Ber.,  13,  2187 — 2191). — The  cinchonidine  employed  in 
the  following  investigation  had  the  composition  C2oH2iTsr20,  and  crystal- 
lised in  large  compact  crystals  (m.  p.  205')  ;  its  neutral  sulphate  con- 
sisted of  a  fine,  thin,  and  almost  gelatinous,  network  of  needles.  The 
ethiodlde,  CaoHziNaO.Etl,  crystallises  in  anhydrous  needles,  which  melt 
with  decomposition  at  249^  (compare  also  Ber.,  11,  1821).  Ginclioni- 
dine  methiodide,  C2oll24^20.MeI,  is  very  similar  to  the  ethyl-compound, 
and  crystallises  in  anhydrous  colourless  needles  (m.  p.  245 — 255°  Avitli 
decomposition).  The  ethiodide  dissolves  in  strong  hydrochloric  acid 
on  warming,  and  forms  an  intense  yellow  Hquid,  which  solidifies  on 
cooling  to  a  mass  of  yellow  needles  (cinchonine  ethiodide  hydrochlo- 
ride ?),  which,  however,  are  not  very  stable.  The  corresponding 
hydriodides  are  obtained  by  the  action  of  cinchonidine  methiodide  on 
ethyl  iodide.  The  dliodalkyl-compoiinds  of  cinchoiiidiue  are  best  ob- 
tained by  heating  the  moniodalkyl-compound  with  an  excess  of  the 
moniodo-paraffin  in  sealed  tubes.  Their  colour  varies  between  yellow 
and  red,  and  even  violet,  and  they  crystallise  with  1  and  sometimes 
2  mols.  H2O.  lodethyl-iodmethylcinchonidine  and  iodinethyl-iodethyl- 
cinchonidine  are  isomeric,  and  not  identical.  Etlitjlcinclioiudine, 
CaoHjaEtNoO,  is  obtained  by  treating  cinchonidine  ethiodide  with 
potash  solution.  It  crystallises  in  transparent  needles  (m.  p.  90°), 
which  quickly  become  red  on  exposure  to  light;  it  is  insoluble  in 
water,  but  easily  soluble  in  benzene,  chloroform,  &c.  Its  salts  are 
so  soluble  in  water  that  they  cannot  be  obtained  in  the  crystalline 
condition.  The  platinochloride,  C20H23EtN2O.HCl.PtCi1.lLO,  is  a 
bright  yellow  crystalline  precipitate,  which  is  soluble  in  hydrochloric 
acid,  and  in  a  large  quantity  of  boiling  water. 

Ethylcinchonidine  combines  directly  with  the  moniodo-paraffins. 
Ethylc{ncho7iidine  ethiodide,  C2oH23EtN'20EtI,  crystallises  in  large 
colourless  needles,  and  begins  to  melt  with  decomposition  at  257"". 
Ethylcinchonidine  methiodide,  C2oH.^-,EtN20.MeI,  is  a  similar  compound, 
and  is  isomeric  with  methylcinchonidine  ethiodide,  CaoH.gMeNsO.Etl. 

0  2 
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Etliylcincliomdiiie  ethiodide  on  treatment  with  potash  gives  a  new 
base,  which  is  isomeric  and  not  identical  with  diiodethylcinchonidine. 

T.  C. 
Methyl  Derivatives  of  Homocinchonidine.     By  A.  Claus  and 
R.  Bock  (Ber.,  13,  2191— 2194).— The  homocinchonidine,  Ci9H22:N'20, 
employed  fused  at  203 — 205°.     Homocinchonidine  methiodidey 

Ci9Ho2]sr20.MeI, 

is  formed  by  the  direct  combination  of  methyl  iodide  with  the  free 
base  both  in  alcoholic  solution.  It  crystallises  in  slender  colourless 
needles  (m.-  p.  248°),  and  resembles  the  corresponding  compound  of 
cinchonidine  in  all  its  properties.     Homocinchonidine  dimethiodide, 

Ci9H22]Sr20.2MeI, 

is  obtained  by  the  action  of  methyl  iodide  on  the  preceding  compound 
in  sealed  tubes  at  100°.  It  crystallises  in  large  prisms,  which  are 
sparingly  soluble  in  alcohol  and  insoluble  in  ether. 

Homocinchonidine  methylchloride  crystallises  in  slender  silky  needles, 
which  contain  1  mol.  H2O.  The  anhydrous  compound  melts  at  158° 
(uncorr,). 

Methyl-homocinchonidine,  CigHaiMeNgO  +  H2O  (m.  p.  75 — 76°  un- 
corr.), is  obtained  by  the  action  of  potash  on  homecinchonidine  meth- 
iodide.  Crystallises  in  almost  colourless  tables,  which  assume  a  red 
colour  when  exposed  to  light.  The  anhydrous  compound  could  not 
be  obtained  in  the  crystalline  sta,te.  Its  salts  are  very  soluble  in 
water.  The  platinochloride,  C19H21MeHoO.2HCl.PtCl4.3H2O,  is  a  bright 
yellow  crystalline  precipitate,  which  is  decomposed  on  boiling  with 
water. 

Methyl-homocinchonidine  methiodide,  C19H21MeN2O.MeI.2H2O,  ob- 
tained by  the  direct  combination  of  its  constituents,  crystallises  in 
colourless  prisms.  T.  C. 

Phenylhomoclnchonidines.  By  A.  Claus  and  C.  Batcke  (Ber, 
13,  2194 — 2196). — Two  isomeric  phenyl-h-cinchonidines  are  obtained 
by  heating  the  neutral  hydrochloride  of  h -cinchonidine  with  aniline 
(1  mol.  :  1  mol.)  at  the  boiling  point  of  the  latter. 

a-Phenyl-h-cinchonidine,  Ci9N2iPhJS'20,  is  the  product  obtained  when 
the  action  is  stopped  at  the  end  of  five  or  six  hours.  It  is  more 
soluble  in  ether  than  the  /3-compound,  and  consists  of  a  thick  oil.  The 
fS-compound  is  formed  if  the  action  is  not  stopped  until  after  60  hours' 
heating.  It  is  a  brown  non-crystalline  powder,  which  is  insoluble  in 
ether.  Neither  modification,  nor  the  salts  prepared  from  them,  could 
be  obtained  in  the  crystalline  state.  The  platinochlorides  of  both  are 
yellow  precipitates,  C19H21PhN2O.2HCl.PtCl4.2H2O.  The  a-phenyl-h- 
cinchonidine  combines  with  methyl  iodide  to  form  phenyl-homocincho- 
nidine  dimethiodide,  a  reddish-brown  brittle  resin  soluble  in  water. 

Neutral  quinine  and  cinchonine  salts  also  give  phenylated  deriva- 
tives when  heated  with  aniline,  whilst  brucine  and  strychnine  salts  do 
not  form  such  compounds.  T.  C. 

Relation  of  Echitamine  to  Ditaine.  By  0.  Hesse  (Ber.,  13, 
1841— 1842).— The  author  {Annalen,  203,  144)  has  shown  that  the 
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ditaine  of  Harnack  is  only  impure  echitamine.  He  has  observed  no 
formation  of  glucose  by  the  action  of  hydrochloric  acid  on  echitamine 
hydrochloride,  but  on  filtering  off  the  concentrated  salt  and  testing 
with  Fehling's  solution,  an  abundant  precipitate  of  cuprous  oxide  was 
thrown  down.  This  was  not  due  to  glucose,  for  the  reducing  sub- 
stance was  entirely  precipitated  from  the  hydrochloric  acid  solution 
by  phosphotungstic  acid. 

Echitamine  is  probably  a  nitrogenous  base,  and  may  perhaps  be 
classed  with  aspidospermine  and  geisospermine.  V.  H.  V. 

A  New  Crystalline  Decomposition-product  of  Albuminous 
Substances.  By  A.  Danilewskt  (Ber.,  13,  2] 32 — 2136). — A  crys- 
talliuie  compound  having  the  composition,  CoiHjeNaOB,  is  obtained  on 
subjecting  peptone,  egg  albumin,  casein,  blood-fibrin,  or  syntonin 
to  the  action  of  pancreas  ferment.  It  is  scarcely  soluble  in  cold  water, 
and  quite  insoluble  in  cold  alcohol  and  ether,  but  is  more  soluble  in 
hot  water  or  hot  dilute  alcohol,  from  which  it  may  be  again  separated 
in  the  form  of  microscopic  prisms  or  needles.  In  its  chemical  reac- 
tions it  partakes  of  the  properties  of  both  tyrosine  and  inosite ;  it  is, 
however,  distinguished  from  both  these  bodies  by  its  smaller  stability 
on  long  heating  with  water.  From  its  general  character  it  appears  to 
have  the  following  constitution  : — 

C^HuNOa  +  CeHiaOe  +   CcH.NO  =  C2iH,oN,08  +  2H2O. 
Tyrosine.  Inosite.        Amidophenol. 

This  is  confirmed  by  the  fact  that  on  long  boiling  with  dilute  sul- 
phuric acid,  it  splits  up  into  a  compound,  Ci5HoiNOe(  =  "C9HiiNO.i  -f 
CeHijOe  —  H2O),  exhibiting  the  reactions  of  both  tyrosine  and  inosite, 
and  a  crystalline  basic  substance,  probably  amidophenol,  which  forms 
a  well  crystallised  hydrochloride  and  platinochloride.  T.  C. 

Metahsemoglobin.  By  A.  Jaderholm  (ZeUschr.  f.  Biol,  16,  1 — 
23). — Hoppe-Seyler  in  1805  first  gave  the  name  metaheemoglobin  to 
the  product  of  the  spontaneous  decomposition  of  the  blood  colouring 
matter,  and  in  1875  pointed  out  that  probably  no  definite  body 
existed,  but  that  it  represented  an  intermediate  stage  in  the  decompo- 
sition of  haemoglobin  into  haematin  and  proteids. 

The  results  of  the  author's  investigations  show — in  his  opinion — 
that  metahaemoglobin  exists  as  a  definite  body,  differing  from  ha3mo- 
globin  in  its  spectrum  and  its  behaviour  with  reducing  agents,  and 
from  hsematin  in  its  behaviour  with  reducing  agents  aud  alkalis, 
although  its  spectrum  resembles  that  of  the  latter  in  acid  solution. 
After  referring  to  Sorby's  researches  and  quoting  his  opinion  that 
metahesmoglobin  is  a  peroxyhoemoglobin,  the  author  proceeds  to  ex- 
amine the  spectrum  of  raetaha)moglobin  in  detail,  and  repeats  his 
former  assertion,  that  a  pure  and  perfect  metaha3m()globin  spectrum 
like  that  of  haematin  in  acid  solution  exhibits  four  absorption-bands — 
one  band  in  the  red,  two  weaker  ones  in  the  green,  and  nearly  in  the 
position  of  the  bands  of  oxyhsemoglobin,  and  a  fourth  at  the  beginning 
of  the  blue,  and  extending  to  Fraunhofer's   line  F.     He  then  points 
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out  how  these  bands  were  one  by  one  recognised  and  attributed  to 
metahaemoglobin  by  Hoppe-Seyler,  Sorby  and  Preyer — for  reference 
he  numbers  them  I,  II,  III,  lY — No.  IV  the  broad  absorption-band  in 
the  blue  is  very  feeble  and  difficult  to  see.  He  deems  it  highly  im- 
portant to  decide  whether  I^os.  II  and  III  belong  to  metahaemoglobin 
or  not.  Hoppe-Seyler  denies  this  (loc.  cit.),  and  expresses  the  belief 
that  they  are  the  oxyhaemoglobin  bands.  This  the  author  discusses 
at  length. 

Metahaemoglobin  has,  according  to  the  author,  another  spectrum 
not  mentioned  by  Hoppe-Seyler.  When  metahsemoglobin  solution  is 
made  alkaline,  it  turns  from  a  yellowish-brown  to  red,  and  then  the 
spectrum  exhibits  only  three  bands,  a  weak  one  in  the  orange  near  the 
D  line,  and  two  in  the  green  in  the  position  of  the  oxyhaemoglobin 
bands,  the  first  and  second  being  connected  by  a  decided  absorption. 
The  relations  of  these  spectra  to  that  of  four-banded  haDmatin  are 
then  pointed  out,  and  the  author  expresses  the  opinion  that  the  two 
bodies  are  closely  related,  but  not  identical,  on  account  of  their  dif- 
ferent behaviour  towards  alkalis  and  reducing  agents;  and  from  the 
fact  that  metahaemoglobin  when  treated  with  reducing  agents  yields 
the  oxyhaemoglobin  spectrum,  the  author  is  inclined  to  agree  with 
Sorby,  and  regard  it  as  a  peroxyhasmoglobin.  Hoppe-Seyler's  objec- 
tions to  this  theory  (Zeitschr.  f.  Fhysiol.  Ghem.,  1877 — 78)  are  ex- 
amined and  attention  drawn  to  the  fact  that  various  oxidising  agents 
will  convert  oxyhaemoglobin  into  metahaemoglobin,  e.g.^  potassium 
permanganate,  and  nitrites  (Gramgee). 

Experiments  by  Hoppe-Seyler  on  (1)  the  effect  of  passing  a  stream 
of  hydrogen  for  some  hours  through  a  solution  of  haemoglobin.  (2.) 
Exhaustion  of  a  solution  of  haemoglobin  by  the  Sprengel-j)ump. 
(3.)  The  action  of  palladium  saturated  with  hydrogen,  are  then 
examined,  and  the  results  of  a  repetition  of  the  experiments  with  palla- 
dium given,  and  the  author  finds  in  every  case  that  the  resulting 
metahaemoglobin  behaves  with  reducing  agents  exactly  as  metahaemo- 
globin prepared  in  any  other  way.  He  then  describes  his  apparatus 
for  acting  on  the  solutions  of  blood  to  colouring  matter  with  various 
reagents  without  admitting  the  air.  He  obtained  as  the  result  of 
operating  with  palladium-hydrogen  a  pure  metahaemoglobin  solution, 
which  on  treatment  with  a  trace  of  yellow  ammonium  sulphide,  gave 
the  bands  of  haemoglobin  at  once.  The  importance  of  excluding  the 
air  is  dwelt  upon,  and  a  series  of  experiments  with  palladium  hydrogen 
controlled  by  a  second  apparatus,  in  which  no  hydrogen  was  used  is 
given  with  measurements  of  the  spectra.  These  experiments  the 
author  considers  render  Hoppe-Seyler's  conclusions  untenable.  From 
further  experiments  with  palladium,  the  author  concludes  that  its 
action  is  an  indirect  oxidation,  and  is  of  opinion  as  the  general  result 
of  his  observations  that  metahaemoglobin  is  a  peroxy haemoglobin. 
(A  table  of  spectra  accompanies  the  paper.)  W.  I^. 
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Decomposition  of  Pease  in  the  Intestine  of  Man.    By  M. 

RuBNER  {Zeits.f.  Biol.,  16,  118 — 128). — The  author  referring  to  his 
previous  researches  on  the  digestion  of  various  food-stuffs,  remarks 
that  although  the  question  is  a  very  important  one,  it  has  not  hitherto 
been  thoroughly  investigated.  Strumpell  and  Woroschiloff  made 
experiments  in  this  direction,  but  the  diet  used  was  not  purely  legu- 
minous, and  he  is  of  opinion,  from  previous  investigations,  that  the 
admixture  of  other  food-stuffs  has  an  important  influence  on  the 
digestion  of  the  leguminoseao.  The  experiments  described  in  the 
present  paper  were  begun  in  the  belief  that  the  leguminosese,  although 
rich  in  nitrogen  and  an  exceedingly  cheap  food,  were  probably  very 
indigestible.  Pease  were  chosen  as  being  most  to  the  taste  of  the 
subject  of  the  experiment.  These  were  decorticated  and  cleansed  from 
all  impurities.  Objection  is  .taken  to  pea-meal  on  the  ground  that  it 
contains  the  husk  which  would  vitiate  the  experiment.  The  daily 
ration  of  pease  was  cooked  for  two  or  three  hours  until  quite  soft, 
passed  through  a  fine  sieve,  and  taken  at  three  meals  ;  salt  at  discre- 
tion, and  a  litre  of  beer  completed  the  diet. 

The  numbers  of  the   experiments  are  in  continuation  of  those  pre- 
viously made  by  the  author. 

Composition  of  the  Peas. 

Dry  substance    87"05  per  cent. 

Containing  nitrogen ....        3*91        „ 

Fats 1-35       „ 

Ash 3-05       „ 

Experiment  28,  \Wi  and  17 th  June,  1879. 

Daily  Inycsta. 

Peas,  Peas,  Carbo-  Total 

fresh.  dry,  N.  Fat.  hydrates.        Ash,         NaCl.        dry  food, 

959-8        835-6       32-67       11*28        587-9       26-05       18-7        854-3 

Daily  Excreta  (mean). 

Faeces,  Urine,  N  Uric 

Wet.  Dry.  N.  Fat.  Ash.  e.c.  of  urine,  acid, 

927-1      124-0        9-09        8-5         16-05         1'277         21-54        1-0588 

Co7npositlon  of  Fceces. 

Nitrogen 7-33  per  cent. 

Fats 6-87       „ 

Ash 12-93     „ 

There  was,  therefore,  a  daily  loss  of — 
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Dry  substance  ......  14-61  per  cent. 

Nitrogen    27-82 

Fats    75-35 

Carbohydrates 6-97 

Ash     35-82 

NaCl 3-10 

The  faeces  and  urine  had  a  strongly  acid  reaction,  and  the  latter 
deposited  large  quantities  of  urates  on  standing.  The  results  of  this 
experiment  were  so  much  against  pease  as  a  food,  that  the  author 
determined  to  try  a  smaller  quantity,  considering  it  possible  that  thai 
mere  mass  of  the  diet  affected  its  digestion  ;  the  amount  was  therefore 
reduced  to  600  grams,  and  the  result  fully  justified  the  assumption. 

Experiment  29,  17th  and  ISth  July,  1879. 
Daily  Ingesta. 


Peas,        Peas,                                       Carbo- 

fresh.        dry.             N.           Fat.      hydrates.       Ash. 

Grams  600      511-1      20-37      7-03      3570      15-89 

NaCl. 
14-2 

Total  dry 

substance. 

535-3 

Daily  Excreta  (mean). 

Feeces.                                                       Carb'o- 
Wet.             Dry.              N.              Fat.       hydrates.        Ash. 

2601        488-5        3-57        4-49        12-9        8-15 

Urine, 
e.c. 

1400 

N 
of  urine 

17-60 

Composition  of  Faeces. 

Nitrogen    735  per  cent. 

Fats 9-26 

Ash    16-80       „ 

There  was,  therefore,  a  daily  loss  of — 

Dry  substance    9*1  per  cent. 

Nitrogen 17-5       „ 

Fat 63-9       „ 

Carbohydrates    3-6       ,, 

Ash 32-5       „ 

NaCl    1-0       „ 

The  author  then  goes  on  to  state,  that  the  diet  was  theoretically 
ample  in  all  its  constituents  for  the  individual  experimented  upon. 
He  then  raises  the  question  as  to  whether  the  albuminoids  of  the 
leguminoseag  are  more  or  less  digestible  than  those  of  wheat,  and 
compares  the  result  of  experiments  with  pease  with  experiments  on 
maccaroni : — 

Food.  N  of  food. 

Maccaroni 22-7 

Pease -. 204 

which  is  in  favour  of  the  albuminoids  of  wheat. 

The  results  of  a  further  experiment  with  beans  are  given,  and  may 
be  summarised  as  follows  : — 


Per  cent 

N  of  faeces. 

N  lost. 

2-5 

11-2 

3-6 

17-5 
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Daily  Loss. 

Dry  substance    15^03  per  cent. 

Fats 8-51       „ 

Carbohydrates    15'39       ,, 

Ash 22-82       „  W.  K 


Effects  of  Alumina  Salts  on  Digestion.  By  H.  A.  Mott 
(Analyst,  1880,  5,  160 — 161). — The  results  are  described  of  feeding 
dogs  with  biscuits  made  with  alum  baking  powder  and  also  with  meat 
mixed  with  precipitated  hydrate  of  alumina,  phosphate  of  alumina, 
and  burnt  alum  respectively.  Vomiting  was  occasioned  in  almost 
every  case,  and  looseness  of  the  bowels,  followed  by  constipation.  No 
such  effects  resulted  from  the  use  of  cream  of  tartar  baking  powder. 
The  artificial  solution  of  fibrin  by  gastric  juice  in  presence  of  the 
above-mentioned  aluminium  compounds  was  incomplete,  and  the  solu- 
tion of  coagulated  albumin  was  entirely  prevented. 

Dogs  fed  on  food  containing  the  aluminium  compounds  for  four 
days  were  killed,  and  alumina  was  found  in  the  blood,  heart,  liver, 
spleen,  and  kidneys.  F.  C. 

Eesearches  on  Tissue  Change  in  Five  Children  Aged  from 
Two  to  Eleven  Years.  By  Camerer  (Zeits.  f.  Biol.,  16,  24—41).— 
The  author's  investigations  comprise  six  series  of  experiments  of  four 
days  each,  made  between  September,  1878,  and  August,  1879  ;  four  of 
the  children  have  already  been  the  subject  of  experiment  {Gorrespo^i- 
denzhlatt  des  Wurt  drztlichen  Vereins,  46,  11  ;  and  Zeits.  f.  Biol.,  1878). 
The  results  of  observations  on  the  body-weight,  urine,  and  faeces,  and 
anal3^ses  of  the  foods,  are  given  in  14  tables,  to  which  it  is  only 
possible  here  to  refer  on  some  points.  The  increase  of  body  weight 
which  may  to  a  certain  degree  be  regarded  as  an  expression  of  the  rate 
of  growth,  is  somewhat  irregular.  In  the  case  of  the  oldest  child  (a 
girl  born  April  1st,  1878)  the  daily  increase  of  weight  calculated  fj'om 
observations  made  in  September  and  November,  1878,  and  January, 
March,  April,  July,  September,  and  October,  1879,  was  on  an  average 
as  follows  : — 

15-6  grams,  —2-4  grams,  2*5  grams,  5-3  grams,  22-1  grams,  00  gram, 
42  grams.  The  reason  of  this  irregularity  is,  no  doubt,  the  variations 
in  the  rate  of  flesh  and  fat  formation  which  occur  both  in  children 
and  in  adults. 

The  mean  of  all  observations  give  the  daily  increase  of  weight  per 
kilo,  of  original  weight  for  the  individual  children  as  0  4  gram, 
(eldest),  0-31,  0-27,  0-36,  0-52  (2nd  year),  036  (3rd  year). 

The  mean  daily  urea  excretion  was:  15-1,  14*9,  7*0,  5-9,  8-4  grams 
for  the  respective  children,  with  some  rather  important  variations ; 
calculated  as  excretion  per  kilo,  of  body  weight  the  24  hours'  urea 
gives  as  a  mean,  0*64  gram,  0-66  gram,  0-81  gram,  083  gram,  112 
gram.  The  urea  excretion  of  the  younger  children  is  greater  than 
that  of  the  older.  The  greater  part  of  the  nitrogen  of  the  food  was 
accounted  for  in  that  of  the  urine  and  fa;ces,  e.^.,  96*2,  957,  995,  94*4, 
and  93-3  per  cent.  *  W.  N. 
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Importance  of  Lime  to  the  Animal  Organism.  Bj  E.  Voit 
(Zeits.f.  BloL,  16,  55 — 118). — The  plan  of  the  author's  investigation 
was  to  observe  the  effect  of  the  withdrawal  of  lime  from  the  food. 
The  importance  of  putting  the  animal  on  a  strictly  normal  diet  is 
insisted  on,  and  the  author  draws  attention  to  the  fact  that  this  is  a 
point  to  which  sufficient  regard  has  not  been  paid  by  experimenters 
on  this  subject.  The  control  over  the  condition  of  nutrition  lies  either 
in  the  accurate  determination  of  the  ingesta  and  egesta,  or  in  com- 
parisons with  a  test  animal  fed  on  precisely  the  same  diet  both  as  to 
quantity  and  quality  and  amount  of  lime  contained  in  it,  and  which  in 
weight,  breed,  and  other  points  differs  as  little  as  possible  from  the 
actual  subject  of  experiment.  The  researches  were  first  of  all  made 
on  growing  animals  in  which  the  role  of  certain  calcium  salts  is 
undoubtedly  important. 

An  experiment  is  communicated  by  the  author,  made  upon  pigeons 
by  Dr.  Tucrek.  The  chief  experiments  were  made  upon  dogs  of  a 
large  breed. 

For  the  first  experiment  three  pigeons  of  the  same  brood  and  three 
weeks  old  were  used :  (a)  was  killed  at  the  beginning  of  the  experi- 
ment, (h)  and  (c)  were  fed  on  wheat  washed  in  water,  and  (b)  with 
spring  water  with  pieces  of  mortar  in  it,  (c)  on  distilled  water  only ; 
(6)  died  on  the  13th  day  from  unknown  causes,  (c)  was  killed  on  the 
30th  day  and  was  found  to  be  well  developed,  only  the  bones  appeared 
to  be  a  little  less  capable  of  offering  resistance  than  normal.  The 
body  weight  had  risen  from  171 '7  grams  to  286*7  grams.  With  the 
wheat  0*362  of  lime  was  taken  in,  of  which  0*356  gram  was  found  in 
the  excreta;  the  bird  therefore  assimilated  only  0"012  gram. 

The  chief  investigations  were  made  with  dogs.  A  puppy  of  small 
breed,  four  weeks  old,  was  fed  on  flesh-meal  and  bacon  exclusively. 
The  animal,  on  this  diet,  increased  in  weight  and  size,  and  on  the  85th 
day  exhibited  no  abnormality.  At  this  time  the  first  symptoms  ap- 
peared, namely, — disturbances  of  locomotion,  having  their  origin  in 
defective  formation  of  the  skeleton ;  later  marked  signs  of  rachitis, 
swelling  of  the  epiphyses,  crookedness  of  the  extremities  and  of  the 
spinal  column.  On  the  162nd  day  of  the  experiment  the  animal  was 
killed.  The  muscles  appeared  well  developed  and  all  the  organs 
normal,  except  the  bones,  which  all  exhibited  well-marked  signs  of 
rachitis. 

For  the  third  experiment  the  author  selected  three  puppies  10  days 
old  from  the  same  litter.  For  the  first  20  days  they  were  fed  on 
milk,  then  for  five  days  on  a  mixture  of  four  parts  flesh  and  one  of 
bacon.  (A)  was  killed  at  once,  (B)  and  (C)  fed  for  a  further  period 
on  the  same  mixture,  (B)  had  spring- water  and  bone-ash  sprinkled 
in  it,  (C)  had  distilled  water  only.  (B)  remained  normal  to  the 
end  of  the  experiment,  (C)  early  lost  its  liveliness  and  appetite,  and 
soon  exhibited  symptoms  of  rachitis.  On  the  29th  day  both  dogs 
were  killed.  (B)  was  in  every  respect  normal,  (C)  exhibited  abnor- 
malities only  in  its  osseous  system.  The  bones  had  the  same  linear 
dimensions  as  those  of  (B),  but  were  altogether  more  pliant  and 
showed  the  characteristic  swelling  of  the  ends.  Microscopical  inves- 
tigation indicated  rachitis  and  not  osteo-malacia.     The  body-weights 
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were  at  the  beginning  of  tlie  experiment — (A)  3,025  grams,  (B)  3,235 
grams,  (C)  3,275  grams ;  at  the  end  (B)  4,510  grams,  (C)  4,710  grams. 

The  growth  of  the  animals  was  not  prejudiced  bj  the  want  of  lime 
in  their  food  so  long  as  that  did  not  interfere  with  their  appetite. 
The  general  results  of  these  experiments  agree  witb  those  of  Weiske 
and  RolofP. 

Further  researches  were  then  made  on  the  weight  of  the  organs  and 
the  amount  of  dry  substance  they  contained.  The  result  obtained  was 
that  the  increase  of  weight  and  growth  of  the  dog  (C)  accorded  in  all 
respects  very  closely  with  that  of  the  dog  (B)  ;  the  liver  being  the  only 
exception,  the  increase  being,  in  the  case  of  dog  (B),  47"5  grams,  dog 
(C)  80*5  grams.  The  increase  of  weight  of  the  skeleton,  including  car- 
tilages, was — (B)  225*6  grams,  (C)  284*9  grams.  The  dry  weights  of 
the  organs  show  this  relation  ;  the  bones  are  an  exception,  those  of  the 
pathological  dog  were  considerably  richer  in  water,  viz.,  71*9  per  cent, 
against  64*9  per  cent,  in  dog  (B),  and  66'2  per  cent,  in  dog  (A),  the 
dry  weight  increase  of  the  skeleton  being  in  (B)  93*7  grams,  and  in 
(C)  only  52*6  grams.  The  results  of  the  analyses  of  the  asb  of  the 
organs  are  given  in  a  series  of  tables ;  they  tend  to  the  following  con- 
clusions : — That  the  blood  of  a  young  animal  contains  more  lime  salts 
than  that  of  an  adult ;  that  the  iron  in  the  organs  and  blood  of  the 
dog  (C)  was  less  than  in' (B)  ;  the  blood  of  (B)  contained  5*44  per 
cent,  haemoglobin,  that  of  (C)  only  4*53  per  cent. 

The  investigation  of  the  bones  gave  the  very  unexpected  result  that 
the  lime  salts  reckoned  from  the  dry  substance  in  (C)  were  not  less, 
but  a  little  greater,  than  in  (B)  ;  e.g.,  for  the  dense  parts  of  the 
humerus,  CaO  in  (B)  32*77  per  cent.,  (C)  34*62  per  cent. ;  cancellous 
parts,  (B)  29*23  per  cent,,  (C)  30*96  per  cent.,  and  so  also  for  the 
scapula ;  the  bones  were,  however,  not  analysed  in  the  fresh  state,  but 
after  maceration,  and  the  author  thinking  that  this  might  in  some 
degree  account  for  the  result,  made  some  experiments  on  the  bones 
of  a  pigeon,  which  entirely  confirmed  the  opinion. 

The  author  also  investigated  the  quantity  of  lime  necessary  for  the 
growing  animal,  and  how  far  it  was  expressed  in  the  food,  and  he 
comes  to  the  conclusion  that  for  human  beings  the  transition  from 
an  exclusive  milk  diet  to  a  mixed  diet  may  result  in  a  considerable 
deficiency  of  lime  salts,  unless  the  very  variable  quantity  of  lime  taken 
in  the  drinking  water  be  taken  into  account,  which,  as  one  of  the  ex- 
periments here  described,  shows  may  be  sufficient  for  the  purposes  of 
the  animal.  A  purely  flesh  diet  is  the  poorest  in  lime,  as  Forster  has 
shown.  The  author  points  out  that  the  adult  dog  on  a  flesh  diet 
excreted  more  lime  salts  than  it  ingested.  (Perl  has  also  deter- 
mined this  in  his  experiments  on  a  dog  in  nitrogenous  equilibrium — 
the  ingested  lime  was  0*1215  gram  and  the  excreted  0*3575.  [See 
Cent/,  d.  Med.  Wiss.,  1875,  532.]). 

With  regard  to  rachitis  in  children,  the  author  agrees  with  the 
generally-accepted  idea  that  the  prescription  of  lime  in  cases  in  which 
there  is  disturbance  of  the  digestive  powers — and  these  are  the  most 
numerous — cannot  be  of  use.  W.  N. 


11)2  ABSTRACTS  OP  CHEMICAL  PAPERS. 

Urine  after  Administration  of  Quinine  and  Morphine.  By  A. 

BoRNTRAGER  (Arch.  Pharm.  [3],  14,118 — 120). — Urine,  after  adminis- 
tration of  quinine,  turns  the  polarised  ray  from  0"3  to  0'4  to  the  left. 

The  author  could  not  discover  smj  morphine  in -the  urine  of  a  person 
who  daily  took  large  doses  of  the  alkaloid,  whilst  if  this  was  subcuta- 
neously  injected,  morphine  reactions  could  readily  be  obtained  from 
the  urine.  O.  H. 

Formation  of  Urea  in  the  Animal  Organism.  By  E.  Drechsel 
{J.pr.Ghem,  [2],  22,  476— 488).— The  various  theories  that  have 
been  suggested  in  relation  to  the  formation  of  urea  from  nitrogenous 
food  are  discussed,  and  it  is  shown  that  most  of  the  reactions  that  have 
been  suggested  require  conditions  with  regard  to  temperature,  &c., 
other  thd/U  those  existing  in  the  animal  organism.  The  author  has 
previously  shown  that  salts  of  carbamic  acid  are  formed  by  the  oxidation 
of  glycocine,  &c.,  in  alkaline  solution  at  the  ordinary  temperature,  and 
he  considers  it  probable  that  ammonium  carbonate  is  the  immediate 
source  of  urea,  into  which  it  can  be  converted  by  removal  of  the 
elements  of  water.  The  process  of  elimination  must  be  such  as  to  be 
capable  of  occurring  in  aqueous  solution  and  at  a  temperature  not 
exceeding  that  of  the  animal  body,  and  may  consist  either  in  the 
direct  removal  of  water  or  in  the  successive  elimination  of  hydrogen 
and  oxygen.  This  latter  may  be  effected  under  the  conditions  above- 
mentioned  in  the  following  manner : — A  solution  of  ammonium  car- 
bonate is  submitted  to  a  galvanic  current  whose  direction  is  rapidly  re- 
versed by  a  self-acting  commutator ;  the  electrodes  being  thus  rendered 
alternately  positive  and  negative  produce  successive  oxidation  and  re- 
duction, and  in  about  eight  to  ten  hours  the  ammonium  carbamate  is 
found  to  be  converted,  with  but  slight  loss,  into  urea.  A.  J.  G. 
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Apparatus  for  the  Estimation  of  Nitrogen  in  Organic  Com- 
pounds. By  Flavart  (J. Pharm.,  1,  503—504). — This  apparatus,  which 
is  made  of  copper,  is  employed  for  the  estimation  of  nitrogen  in  desic- 
cated urine  by  means  of  Will  and  Varrentrapp's  method.  The  plan  re- 
commended by  Washburne  (Bull.  Soc.  Ghim.,  1876,  490)  of  evaporating 
the  urine  to  dryness  with  plaster  of  Paris  and  oxalic  acid  is  adopted 
in  this  case,  but  the  precaution  of  drying  the  soda  lime  is  unnecessary, 
since  all  risks  of  cracking  from  moisture  coming  in  contact  with  the 
hot  parts  of  the  flask  are  avoided.  L.  T.  O'S. 

Apparatus  for  the  Collection  of  Nitrogen  in  Elementary 
Analysis.  By  W.  Staedel  (Zeits.  Anal.  Chem.,  1880,  452—455).— 
Very  similar  to  others  recently  described  in  the  Berichte. 

Simple  Aspirator.  By  F.  Lux  (Zeits.  Anal.  Ghem.j  1880,  455— 
457). — Slight  modification  of  Bunsen's  filter-pump. 
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Solution  of  Bromine  as  a  Reagent.  By  L.  L.  de  Koninck  (Zeits. 
Anal.  Ghem.,  1880,  408). — Bromine-water  being  too  dilute,  and  a 
solution  of  bromine  in  hydrochloric  acid  too  acid  for  many  purposes, 
the  use  of  a  10  per  cent,  solution  of  potassium  bromide  as  solvent  for 
bromine  is  recommended  for  oxidation  of  AS2S3  into  H3ASO4  for  pre- 
cipitation of  manganese  and  for  detection  of  nickel  in  presence  of 
cobalt.  0.  H. 

Plavescin,  a  New  Indicator.  By  F.  Lux  (Zeits.  Anal.  Chem., 
1880,  457 — 467). — Having  observed  that  commercial  spirit  frequently 
assumes  a  strong  yellow  coloration  on  addition  of  alkali,  the  author 
found  the  reaction  to  be  due  to  the  presence  in  the  spirit  of  certain 
extractive  matters  which  had  been  taken  up  from  the  wood  of  the 
spirit  casks.  He  obtained  these  matters — to  which  he  gives  the  name 
flavescin  (from  flavescere,  to  turn  yellow)  by  heating  chips  of  oak  at 
220 — 260°  and  passing  over  them  a  current  of  moist  air.  The  dis- 
tillate thus  obtained,  containing  tarry  matters  and  acetic  acid,  is 
filtered,  shaken  up  with  ether,  and  the  ethereal  solution  evaporated. 
The  residue  forms  a  tenacious,  transparent,  yellowish  mass,  soluble  in 
water,  alcohol,  and  in  ether,  yielding  practically  colourless  solutions, 
which  become  yellow  on  the  addition  of  alkalis  or  their  carbonates, 
.  but  not  by  bicarbonates,  the  yellow  coloration  being  destroyed  by 
acids,  even  carbonic  acid. 

Lux  proposes  flavescin  as  an  indicator  in  alkalimetric  titrations,  for 
determination  of  caustic  alkalis  and  bicarbonates  in  the  presence  of 
raonocarbonates,  and  for  the  estimation  of  carbonic  acid  in  all  its 
solutions  and  combinations.  0.  H. 

Analysis  of  Gunpowder.  By  A.  Wagnre  (Zeits.  Anal.  Chem., 
1880,  443 — 444), — Fresenius  states  that  the  residue  obtained  after  ex- 
traction of  the  nitre  from  gunpowder  cannot  be  dried  at  100°  without 
a  slight  loss  of  sulphur,  Wagner,  on  the  contray,  finds  that  no  such 
loss  can  be  observed  at  or  below  100°.  Above  that  temperature  the 
residue  suffers  a  notable  diminution  in  weight.  0.  H. 

Determination  of  Sulphur  in  Pyrites.  By  G.  Lunge  (Zeits. 
Anal.  Chem.,  1880,  419 — 431). — The  author  has  carefully  investigated 
the  method  of  determining  sulphur  in  pyrites,  described  by  him  in  his 
Manual  of  Soda  Mamifacture,  especially  with  a  view  to  ascertain 
how  far  the  various  sources  of  error  inherent  to  the  method,  and  which 
have  been  pointed  out  by  Fresenius,  would  counteract  each  other. 
'These  sources  of  error  are  the  solubility  of  barium  sulphate  in  free 
4iydrochloric  acid  and  in  ferric  solutions,  and  the  contamination  of  the 
barium  precipitate  with  ferric  oxide.  The  author  finds  that  consider- 
able quantities  of  iron  always  pass  into  the  precipitate,  such  contami- 
nation being  avoidable  only  by  addition  of  large  quantities  of  acid, 
considerable  loss  by  solubility  of  the  barium  sulphate  then  ensues.  As 
a  rule  the  errors  very  nearly  counterbalance  each  other,  the  results 
'being  somewhat  too  low,  but  sufficiently  accurate  for  commercial  and 
technical  analyses.  He  now  recommends  the  removal  of  the  iron  by 
^'precipitation  with  ammonia,  previous  to  the  precipitation  of  the  sul- 
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pliuric   acid   bj   barium   chloride.     If   the   ferric  precipitate  is  well 
washed  with  boiling  water,  it  is  invariably  free  from  sulphate. 

Lunge  prefers  the  oxidation  of  pyrites  in  the  moist  way  to  fusion 
with  nitrate  and  carbonate,  since  the  latter  method  yields  the  wliole  of 
the  sulphur  as  sulphate,  even  in  the  presence  of  lead  and  barium, 
whilst  the  former  gives  the  availahle  sulphur  only.     .  0.  H. 

Quantitative  Determination  of  Phosphorus  and  Silicon  in 
Iron  and  Steel.  By  A.  E.  Haswell  {Bingl.  pokjt.  /.,  237,  314— 
316). — This  method  depends  on  the  completeness  with  which  phosphoric 
acid  is  precipitated  by  molybdate  of  ammonium  in  a  solution  of  copper 
nitrate,  strongly  acidified  with  nitric  acid;  ultimately  weighing  as 
pyrophosphate  of  magnesia,  in  the  usual  manner.  Its  simplicity  and 
the  rapidity  of  its  execution,  compared  with  the  other  methods,  not 
only  form  a  material  point,  but  it  has  the  advantage  over  the  method 
of  digesting  the  borings  in  a  solution  of  double  chloride  of  copper  and 
ammonium,  and  redissolving  the  precipitated  copper  with  an  excess  of 
the  double  salt,  that  it  produces  at  once  a  concentrated  solution, 
wherein  the  phosphoric  acid  may  be  determined,  apart  from  the  fact 
that  a  smaller  quantity  of  the  above  reagent  is  used,  hence  the  loss  of 
phosphoric  acid,  if  any,  is  diminished.  D.  B. 

Estimation  of  Phosphoric  Acid.  By  B.  Peitzsch  and  others 
(Zeits.  Anal.  Chem.,  1880,444 — 452). — A  solution  of  sodium  phosphate 
was  analysed  in  12  different  laboratories.  The  results  obtained  by 
simple  evaporation  and  ignition  varied  from  128"4  to  1298  mgrms. 
P2O5  in  25  c.c,  whilst  the  figures  obtained  by  precipitation  with  molyb- 
dic  solution  and  magnesia  mixture  fluctuated  between  127'8  and 
135*7  mgrms.  The  authors  find  that  the  results  are  invariably  too  high 
if  the  magnesiau  chloride  mixture  be  added  quichly  to  the  ammoniacal 
solution  of  the  molybdic  precipitate.  If  the  magnesium  solution  is 
added  drop  by  drop,  with  vigorous  agitation,  correct  results  are  obtained, 
even  if  a  very  large  excess  be  employed.  The  magnesia  precipitate 
must  be  heated  for  five  minutes  with  the  blowpipe,  after  incineration 
by  means  of  the  Bunsen  flame.  0.  H. 

Detection  of  Zinc  in  Toxicological  Cases.  By  R.  Otto  {Arch. 
Pharm.  [8],  14,  100 — 102). — Chappuis  has  ascertained  {Jour.  Pharm. 
Chim.,  [4],  27,  403)  that  the  whole  of  the  zinc  is  to  be  found  in  the 
hydrogen  sulphide  precipitate,  and  not  in  the  ammonium  sulphide 
precipitate,  if  the  strongly  hydrochloric  acid  solution  obtained  after 
the  destruction  of  the  organic  matter  is  first  neutralised  by  means  of 
ammonia,  and  then  slightly  acidulated  with  hydrochloric  acid  previous 
to  treatment  with  hydrogen  sulphide. 

B.  Otto  confirms  this  observation,  and  recommends  removing  the 
excess  of  hydrochloric  acid  by  evaporation  instead  of  neutralisation : 
no  trace  of  zinc  then  enters  the  hydrogen  sulphide  precipitate. 

0.  H. 

Qualitative  Separation  of  Cobalt  from  Nickel.  ByF.  Reichel 
{Zeits.  Anal.  Chem.,  1880,  468— 469).— The  ordinary  methods  of 
detecting  cobalt  in  presence  of  much  nickel,  namely,  precipitation  with 
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potassium  nitrite,  or  bj  means  of  chlorine,  require  much  time.  The 
following  simple  method  of  separation  is  founded  on  the  difference  in 
solubility  of  the  hydrates  in  concentrated  potash  solutions.  The 
hydrates  are  precipitated  by  dilute  potash.  From  solutions  containing 
the  metals  the  precipitate  is  collected,  heated  with  concentrated  potash, 
and  the  solution,  which  in  presence  of  traces  of  cobalt  is  deep  blue, 
filtered  through  asbestos.  0.  H. 

Separation  and  Estimation  of  Arsenic.  By  E.  Fischer  (Ber., 
13,  1778 — 1780). — The  process  proposed  by  Schneider  and  Fyse  for 
the  separation  of  arsenic  in  toxicological  analyses  by  distillation  with 
hydrochloric  acid  is  inexact.  The  author  recommends  the  addition  of 
ferrous  chloride  as  a  reducing  agent  before  distilling  with  hydrochloric 
acid,  the  arsenic  is  thus  separated  as  a  trichloride  from  the  other 
metals  of  the  sulphuretted  hydrogen  group,  including  tin  and  antimony. 
The  arsenic  in  the  distillate  is  estimated  either  as  the  trisulphide,  or 
by  titration  with  iodine  solution  ;  the  metals  in  the  residue  are  separated 
from  the  iron,  and  estimated  by  known  methods.  To  ensure  success 
it  is  necessary  that  the  distillate  should  pass  over  into  hydrochloric 
jMjid,  and  that  no  trace  of  nitric  acid  should  be  present. 

V.  H.  V. 

Detection  and  Estimation  of  Arsenic.  By  E.  Beichardt 
(Arch.  Pharm.  [3],  14,  1 — 23). — The  author  recommends,  as  far  safer 
and  simpler  than  Marsh's  method,  that  first  described  by  Lassaigne, 
consisting  in  the  action  of  arsenic  hydride  on  silver  nitrate.  The  silver 
solution  should  be  strongly  acid  with  nitric  acid,  aqueous  or  ammoniacal 
.solutions  only  partially  affecting  the  decomposition  of  arseniuretted 
hydrogen.  O'OOl  mgrm.  of  arsenious  anhydride,  still  furnished  a  plain 
reaction,  and  the  author  could  thus  readily  detect  arsenic  in  tlie  urine 
of  persons  suffering  from  chronic  poisoning  through  arsenical  wall 
paper.  The  vessels  used  for  generating  the  gas  should  not  hold  more 
than  about  30  c.c,  the  gas  itself  being  produced  from  zinc  and  hydro- 
chloric acid.  If  the  current  be  very  slow,  the  whole  of  the  arsenic 
is  found  in  the  silver  solution,  but  not  as  arsenious  acid  only,  as 
usually  stated,  but  partially  as  arsenic  acid,  and  to  a  very  small  extent 
in  the  silver  precipitate.  Although  antimony,  as  is  well  known,  also 
produces  a  blackening  of  the  silver  solution,  it  remains  almost  entirely 
with  the  zinc  in  the  gas-generating  bottle. 

For  the  determination  of  the  arsenic,  the  author  adds  a  slight  excess 
of  bromine-water  to  the  silver  solution,  after  the  whole  of  the  arsenic 
has  been  collected  in  it,  the  end  of  the  reaction  being  readily  visible 
by  the  settling  of  the  precipitate.  From  the  filtered  liquid  the  arsenic 
is  precipitated  as  ammonium  magnesium  arsenate. 

The  quantitative  experiments  quoted  by  the  author  are  very  satis- 
factory, but  the  method  appears  only  adapted  for  the  determination  of 
minute  amounts  of  arsenic.  0.  H. 

New  Method  for  the  Estimation  of  Arsenious  in  Presence  of 
Arsenic  Acid.  By  L.  Mayer  (J.  pr.  Chem.,  22,  103— 105).— Arse- 
nious  acid  reduces  ammoniacal  silver  solutions  at  a  boiling  heat,  accord- 
ing to  the  equation,  As^Oa  +  2kgiO  =  As-^Os  +  2Ag2.      The  reduced 
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silver  must  be  washed  with  warm  ammonia  and  water  containing  a 
little  sal  ammoniac  before  weighing.  As  the  arsenious  is  thus  con- 
verted into  ai-senic  acid,  the  latter  may  also  be  estimated.  No  other 
body  capable  of  reducing  an  ammoniacal  solution  of  a  silver  salt  must 
be  present.     The  method  gives  exact  results.  G.  T.  A. 

Analysis  of  Bisimith  Subnitrate.  By  E.  Baudrimont  (/. 
Fharm.  [6],  368 — 373). — The  principle  involved  in  this  method  is  that 
of  precipitating  a  given  weight  of  bismuth  subnitrate  with  a  known 
volume  of  a  standard  soda-solution,  and  estimating  the  excess  of  alkali. 
The  alkaline  solution  contains  7'407  grams  NaHO  per  litre,  of  which 
each  c.c.  =  0*01  gram  N2O5,  the  acid,  which  is  standardised  to  the 
alkali  contains  9'074  grams  H2SO4  per  litre.  1  gram  of  the  subnitrate 
is  dissoved  in  100  c.c.  water,  and  treated  with  20  c.c.'  alkali  and  30  c.c. 
water,  and  boiled  for  ten  minutes.  The  total  volume  is  made  up  to 
100  c.c,  and  the  precipitated  oxide  filtered  through  a  dry  filter-paper. 
In  a  given  volume  of  the  filtrate  the  excess  of  alkali  is  determined,  and 
from  these  data  the  amount  of  NzOjv  calculated.  The  bismuth  is  esti- 
mated by  drying  and  weighing  the  precipitate,  or  by  igniting  a  fresh 
portion  of  the  subnitrate.  On  igniting  commercial  bismuth  subnitrate, 
a  white  or  yellowish  mass  is  obtained,  instead  of  the  orange  residue  of 
bismuth  oxide  ;  this  is  probably  due  to  the  presence  of  bismuth  phos- 
phate.    The  author  is  investigating  the  subject.  L.  T.  O'S. 

Determination  of  Ash  in  Coal  and  Coke.  By  A.  Wagner 
(Zeits.  Anal.  Chem.,  1880,  432 — 434). — Experiments  are  given  to  show 
that  complete  incineration  of  coal  and  coke  can  be  conveniently  ob- 
tained only  by  the  use  of  the  muffle  or  of  the  blowpipe,  whilst  the  heat 
of  the  Bnnsen  flame  is  insufficient.  O.  H. 

Estimation  of  Organic  Carbon  in  Potable  Waters.    By  A. 

Smetham  {Analyst  [1880],  5,  156— 159).— The  author  acidifies  1  litre 
of  the  water  with  phosphoric  acid,  evaporates  to  about  50  c.c,  and 
transfers  to  a  small  tubulated  retort,  the  neck  of  which  is  connected 
with  three  absorption  tubes,  the  last  of  which  contains  baryta- water. 
By  means  of  an  aspirator,  air  freed  from  carbonic  anhydride  is  drawn 
through  the  tubulure  of  the  retort  and  the  apparatus ;  20  c.c.  of  clear 
baryta- water  is  then  filled  into  the  first  absorption-tube,  the  second  is 
also  charged,  and  the  liquid  in  the  retort  is  boiled  until  steam  enters 
the  first  absorption-tube ;  if  this  causes  any  turbidity,  the  boiling  is 
further  continued  until  the  carbonic  anhydride  is  completely  expelled, 
and  the  baryta- water  is  then  replaced  by  fresh. 

As  soon  as  the  retort  has  cooled,  1  gram  of  potassium  dichromate, 
1  gram  of  potassium  permanganate,  and  20  c.c.  of  sulphuric  acid  of 
1'4  sp.  gr.  are  introduced ;  the  distillation  is  then  slowly  proceeded 
with  until  only  20  c.c.  remain  in  the  retort ;  the  carbonic  anhydride 
should  be  entirely  absorbed  in  the  first  tube,  the  second  serving  as  a 
tell-tale,  and  the  third  to  guard  against  carbonic  anhydride  from  the 
air.  The  barium  carbonate  precipitate  is  filtered  off  and  washed,  with 
due  precautions  against  exposure  to  the  air;  it  is  then  dissolved  in 
hydrochloric  acid,  and  the  barium  precipitated,  and  weighed  as  sul- 
phate. 
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The  points  requiring  attention  are  the  perfect  expulsion  of  carbonic 
anhydride  from  the  water  before  beginning  the  oxidation  process,  the 
performance  of  blank  experiments  with  the  reagents  used  to  ascertain 
their  purity  or  the  slight  correction  necessary,  and  the  complete 
washing  of  the  barium  carbonate  produced  without  allowing  absorp- 
tion of  carbonic  anhydride  from  the  air.  The  distillation  should 
proceed  slowly,  and  the  steam  should  be  condensed  in  the  first  leg  of 
the  first  U-tnbe. 

The  results  obtained  from  known  quantities  of  various  organic  sub- 
stances were  satisfactory;  but  urea  yielded  only  80  per  cent,  of  its 
carbon  unless  distilled  again  with  further  addition  of  sulphuric  acid 
and  permanganate. 

Abstractor's  Note. — The  author  leaves  out  of  consideration  the  effect 
produced  by  nitrates  during  the  evaporation  with  phosphoric  acid : 
oxidation  of  the  organic  matter  present  would  take  place  to  some  ex- 
tent, and  render  the  carbon  estimation  too  low.  F.  C. 

Determination  of  Carbon  in  Water  Residues.  By  F.  Perkins 
(Anahjst  [1880],  5,  124 — 126). — The  author  suggests  a  simplified 
process  for  determining  carbon  in  water  residues ;  it  is  a  modification 
of  Dittmar's  process,  suggested  by  Perkin's  plan  for  decomposing 
nitrogen  oxides,  and  also  absorbing  sulphurous  anhydride  evolved 
during  the  combustion  of  a  nitrogenous  organic  substance. 

A  rather  narrow  combustion-tube  is  drawn  out  at  one  end,  and 
charged  with  a  mixture  of  potassium  chrornate  and  dichromate,  and 
copper  oxide,  space  being  left  for  the  introduction  of  the  platinum  boat 
containing  the  water  residue  behind  this  mixture.  After  the  boat  has 
been  inserted,  the  end  of  the  tube  is  connected'  with  potash-bulbs,  its 
anterior  drawn-out  end  being  joined  to  two  U-tubes,  the  first  of  which 
contains  calcium  chloride,  and  the  second  soda- lime,  protected  from 
loss  of  moisture  by  a  small  guard-tube  of  calcium  chloride.  The  com- 
bustion is  carried  on  in  a  strenm  of  air  drawn  throuo-h  the  apparatus 
bvan  nspirator,  care  being  taken  not  t(^  heat  the  front  part  of  the  tube 
strongly.  The  apparatus  can  be  used  repeatedly  for  successive  com- 
bustions at  short  intervals  without  beino^  ohnrged  afresh. 

After  charging  the  combustion-tube,  the  tube  and  its  contents 
should  be  ignited  in  the  air-stream  until,  when  the  air  is  passed  through 
baryta- water,  no  turbidity  is  produced :  it  is  then  ready  for  use. 

The  results  are  fairly  concordant  when  the  same  sample  is  re- 
peatedly analysed. 

Abstractor's  Note. — This  method  is  open  to  the  objection  that  it 
leaves  undetermined  the  orsranic  nitroiren  contained  in  the  water 
residue,  which  is  really  for  sanitary  reasons  of  greater  importance 
than  the  carbon  determination.  F.  C. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  By  Cazkneuve 
and  Cotton  (/.  Pharm.  [5],  2,  361— 3G7).— Ethyl  alcohol  is  only 
slowly  oxidised  by  potassium  permanganate,  whereas  methyl  alcohol 
is  instantly  attacked.  On  this  property  the  authors  have  based  a 
method  for  the  detection  and  estimation  of  methyl  alcohol  in  ethyl 
alcohol  by  noticing  the  time  required  for  the  formation  of  a  brown 
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colour  "wlien  a  given  volume  of  potassium  permanganate  solution 
(1  in  1,000)  is  added  to  a  given  volume  of  alcohol,  and  also  the  depth 
of  colour  which  varies  from  a  yellow  to  mahogany  brown,  according  to 
the  quantity  of  permanganate  added. 

The  following  table  gives  the  coloration  produced  by  permanganate 
solution  (1  in  1,000)  added  to  ethyl  alcohol,  containing  different  pro- 
portions of  methyl  alcohol :  temperature  20°  : — 


Alcohol. 

Time. 

1  c.c. 

reagent. 

5  c.c. 
reagent. 

10  c.c. 
reagent. 

- 

Instant  of 

adding 
After  5  mins. 

Rose  colour 
Yellowish 

Eoae  colour 

Ethyl  alcohol   - 

„     10     „ 

rose 
Yellow  rose 

„     15     „ 

Yellow,  with 
rose  shade 

Mahogany 
brown 

„     20     „ 

Yellow 

Ethyl  alcohol  and  10  per 
cent,      methyl     alcohol 
(methylated  spirits) 

Ethyl  alcohol  and  8   per 

Instantly    . . 
Instantly    . . 

Yellow   .... 
•YeUow    .... 

Yellow  of 
burnt  sugar 

Yellow  of 

Mahogany 
brown 

Mahogany 

cent,  methyl  alcohol 

Ethyl  alcohol  and  5  per 

cent,  methyl  alcohol 

4  seconds    . . 

Yellow  .... 

burnt  sugar 
Mahogany 
brown 

brown 

Mahogany 

brown 

Ethyl   alcohol  and  3  per 
cent,  methyl  alcohol 

15      „         .. 

Yellow   .... 

Mahogany 
pink 

Ethyl  alcohol  and  1  per 

r Instantly. . 

Pink,     with 
shade      of 

cent,  methyl  alcohol 

t5   minutes 

yellow 
Yellow 

Should  the  ale  )hol  contain  other  organic  substances  which  are 
readily  acted  on  by  potassium  permanganate,  it  should  be  diluted  with 
water  to  separate  the  resins,  and  distilled  to  free  it  from  sugar,  &c. 

L.  T.  O'S. 

Wine  from  Raisins.     By  Reboul  {J.  Pharm.  [5],  2,  117 — 121 

and  201 — 207). — The  author  discusses  in  detail  the  difficulties  attend- 
ing the  detection  of  the  presence  of  wine  from  raisins  in  wines  made 
from  the  natural  grapes,  and  has  prosecuted  the  following  research, 
with  a  view  to  establish  a  satisfactory  means  of  attaining  that 
object. 

The  method  (Moniteur  Vinicole,  Jan.  17,  1880),  which  is  founded  on 
the  left-handed  rotatory  power  of  the  wine  from  raisins,  is  to  be  re- 
jected, since  it  does  not  hold  good  for  all  such  wines,  "  vin  de  Yourla" 
turning  the  plane  1°  to  the  right ;  and  moreover  some  wines  pre- 
pared from  the  natural  grape  are  laevorotatory,  the  rotatory  power  of 
"vin  de  Bon  Secours "  (Marseille)  being  —26°. 

That  of  P.  Miiller  based  on  the  presence  of  Saccharomyces  cerevisiB  in 
the  dregs  of  natural  wines  adulterated  with  glucose  or  wine  from 
raisins,  has  not  found  confirmation  in  the  hands  of  the  author,  who 
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lias  failed  to  detect  these  germs  in  the  wines  of  Thyra,  Yourla,  and 
Corinth,  but  found  the  species  Sacchavermju. 

One  distinguishing  feature  of  the  wines  from  raisins,  but  which 
must  be  accepted  with  some  reserve,  is  the  large  proportion  of  gum 
which  they  contain  in  comparison  with  the  natural  wines ;  vin  de 
Vourla  containing  1*9  in  1,000,  vin  de  Corinthe  2-4  in  1,000,  whereas 
the  wines  of  Ande,  Herault,  Burgundy,  contain  only  1  in  1,000,  and 
Chablis  0'6.  However,  vin  de  Var  contains  2*03,  and  some  others 
still  more.  Still  if  the  amount  of  gum  exceeds  2  in  1,000  adulteration 
may  be  suspected. 

A  still  more  decisive  characteristic  is  the  large  amount  of  reducing 
sugar  which  the  wines  from  raisins  contain,  being,  according  to  the 
length  of  time  the  wine  has  been  kept,  from  5  to  3  times  that  usually 
contained  in  ordinary  wine  as  is  seen  in  the  table : — 


Wines  from  raisins 
5 — 4  months  after  manu- 
facture. 

G-rams  re- 
ducing sugar 
per  litre. 

Wines  from  uatural 
grapes. 

GTrams  re- 
ducing sugar 
per  litre. 

10  -41 
9-05 

11  '00 
8-20 

19  00 

Vin  de  Var   

2-8 

Vin  de  Thyra  (1) 

„         „        (2). 

Vin  de  Vourla  (1)    

„          „       (2)    

,Vin  de  Fr6jus 

2-6 

Vin  de  Chablis 

2  7 

Vin  de  Corse  (1) 

„       (2) 

VindeTallone  (1875)..  .. 
Vin  de  Sollacaro  (1877)  . . 
Vin  d'Olmento  (1877) .... 

1-5 
1-7 
3-2 

7-3 

8-5 

The  two  last  examples  of  natural  wines  from  Corsica  show  an 
exception  to  the  law,  as  do  also  some  Italian  wines ;  but  should  the 
quantity  of  reducing  sugar  rise  above  8  parts  per  litre,  the  wine  is  to 
be  suspected. 

Another  means  which  serves  to  distinguish  between  the  two  classes 
of  wines  is  the  amount  of  solid  extract  they  contain  ;  that  in  wines 
from  raisins  varying  from  39  to  30*5  grams  per  litre,  and  containing 
only  about  one- tenth  of  its  weight  of  ash,  whilst  in  natural  wines  it  is 
only  about  10  grams  per  litre. 

Special  care  is  required  in  estimating  the  quantity  of  gum  present 
in  the  wine,  the  following  process  being  adopted  by  the  autlior: — 

100  c.c.  of  wine  are  evaporated  until  the  weight  of  residue  is  7 — 8 
grams,  which  is  allowed  to  stand  for  24  hours,  when  nearly  all  the 
cream  of  tartar  separates  out.  It  is  filtered,  and  the  residue  washed 
four  times  with  5  c.c.  alcohol  (40 — 42  per  cent.).  To  the  filtrate 
100 — 110  c.c.  alcohol  (92  per  cent.)  are  added,  stirring  the  liquid  all 
the  time  to  prevent  the  formation  of  viscous  masses.  After  standing 
24  hours,  the  gum  separates  out,  adhering  to  the  sides  of  the  vessel, 
the  liquid  is  filtered,  and  the  gum  washed  with  25  c.c.  alcohol  (85  per 
cent.),  and  dissolved  in  water.  The  hot  solution  is  filtered,  and  the 
filtrate  evaporated  at  IOC,  until  its  weight  is  constant.  On  ignition 
the  amount  of  ash  is  determined.     The  results  furnished  are — 
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Per  litre  of 

Crude  gum. 

Ash. 

Gum. 

Vin  de  Corinthe , 

grams. 
3  05 
3-96 
3-32 

grams. 
0  64 
1-38 
1-50 

grams. 
2-41 

Yin  de  Thyra  

2-58 

Vin  de  Yourla 

1-32 

The  wines  of  Ande,  Herault,  and  Burgundy  contain  about  1  gram 
per  litre ;  exceptions  are  shown  in  the  following  cases  : — 


Per  litre  of 

Crude  gum. 

Ash. 

Gum. 

Yin  de  Sollacaro  (1877) 

Yin  d'Olmeto  (1877)  

grams. 
3-70 
5-96 

4-72 

grams. 
0-55 
100 
2-69 

grams. 
2  15 
4  96 

Yin  du  Yar  (plastered) 

2  03 

It  may  be  generally  stated,  however,  that  a  greater  proportion  of 
gum  than  2  in  1,000  is  characteristic  of  wine  from  raisins. 

The  ash,  about  half  the  weight  of  the  crude  gum,  consists  chiefly  of 
potassium  sulphate,  and  some  calciam  phosphate. 

The  rotary  power  of  the  gum  is  — 22*8°,  and  compared  with  that 
of  the  reducing  sugar  as  1  :  6*5  about. 

The  estimation  of  cream  of  tartar  was  made  by  a  special  method 
devised  by  the  author,  since  that  of  Pasteur  was  found  to  yield  results 
much  below  the  true  amount.  100  c.c.  of  the  wine  are  treated  in  the 
manner  described  for  the  estimation  of  the  gums,  the  cream  of  tartar 
thus  obtained,  after  washing  with  alcohol,  is  dissolved  in  hot  water, 
and  the  solution  titrated  with  baryta- water  (1  c.c.  =  0-0015  C4H5KO6). 
The  quantity  of  cream  of  tartar  remaining  dissolved  in  the  8  grams  of 
wine  is  very  small,  amounting  to  about  0*012  gram.  The  check  ex- 
periments prove  the  value  of  this  method,  the  results  of  which  com- 
pared with  those  obtained  by  the  ordinary  method  are  as  follows:  — 


Grams  of  cream  of  tartar 
per  litre. 

The  above 
method. 

Ordinary 
method. 

3-75 
3-82 
1-78 
3-64 
3-4^ 
1-84 
3-56 
1-47 

3  10 

Yin  de  Thyra 

2-30 

0-96 

Yin  du  Yar  (plastered) 

Yin  de  Corse         „         

Yin  d'Olmeto  (1877) 

2-1 

Yin  de  Sollacaro  (1877)     

Yin  de  Bons  Secours  (1829)     . . 

0-96 

m 
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Tables  are  given  of  the  rotatory  powers  of  the  two  classes  of  wine, 
from  which  it  is  concluded — 

(1.)  That  the  wines  from  raisins  do  not  always  turn  the  plane  of 
polarisation  to  the  left. 

(2.)  That  whereas,  for  the  most  part,  the  wines  of  the  South  are 
dextrorotatory,  yet  exceptions  are  furnished  in  the  cases  of  the  wines 
of  Corsica,  Sollacaro,  Olmeto,  Sainte  Lucie  (1873),  Tallano  (1866), 
and  Bon  Secours  (1829). 

(3.)  When  the  alcoholic  fermentation  is  not  complete,  and  sugar  is 
left  in  the  wine,  the  laevorotatory  power  increases  with  age,  and  some- 
times the  rotatory  power  may  change  from  right  to  left,  since  in  a 
mixture  of  glucose  and  levulose,  the  glucose  is  the  first  to  undergo 
fermentation. 

In  the  other  constituents  of  the  wine  no  very  marked  difference 
occurs  between  the  two  classes.  L.  T.  O'S. 

Estimation  of  the  Insoluble  Fatty  Acids  in  Butter.      By  J. 

West  Knights  (Analyst,  1880  [5],  155— 156).— The  author  has 
adopted  a  method  for  separating  the  insoluble  from  the  soluble  fatty 
acids  of  butter  depending  on  the  insolubility  of  the  barium  or  calcium 
salts  of  the  former,  the  corresponding  salts  of  the  latter  being  readily 
soluble.  It  is  claimed  for  the  new  process  that  it  obviates  the  diffi- 
culty experienced  in  washing  the  fatty  acids  with  water,  and  in  trans- 
ferring them  without  loss  to  a  vessel  in  which  they  can  be  dried  and 
weighed.  The  barium  salts  were  found  most  convenient  to  manipulate, 
since  barium  oleate  shows  less  tendency  to  adhere  to  the  sides  of  the 
vessel  or  to  unite  into  a  plastic  mass  than  calcium  oleate.  The  direct 
weighing  of  the  barium  salts  was  given  up,  partly  from  the  difficulty 
of  precipitating  them  free  from  carbonate,  and  also  because  their 
united  weight  would  not  give  comparable  results  for  different  kinds  of 
fat,  the  basicity  of  the  fatty  acids  present  being  different. 

The  method  is  carried  out  as  follows  : — From  1  to  3  grams  of  clari- 
fied butter  fat  is  saponified  by  heating  it  on  the  water-bath  with  twice 
its  volume  of  alcoholic  potash,  and  occasional  addition  of  a  few  drops 
of  boiling  water  for  twenty  minutes.  The  solution  is  diluted  to 
300  c.c.  with  cold  distilled  water,  and  is  completely  precipitated  with 
barium  chloride  solution,  the  precipitate  is  filtered  off,  washed  with 
warm  water  and  transferred  to  a  long  stoppered  tube  one  inch  in 
diameter  throughout,  and  of  250  c.c.  capacity  ;  the  tube  is  graduated 
from  below  upwards,  and  furnished  with  a  stopcock  at  the  50  c.c. 
mark.  The  precipitate  is  rinsed  into  this  tube  with  water,  and  hydro- 
chloric acid  is  added  :  100  c.c.  of  ether  is  then  poured  in,  and  the  tube 
is  well  shaken  and  allowed  to  stand  until  the  two  liquids  separate.  If 
the  aqueous  solution  rises  above  the  50  c.c.  mark  it  is  run  off  through 
the  stopcock  by  inclining  the  tube,  until  the  ether  solution  extends 
below  the  stopcock  when  the  tube  is  erect.  If  the  contents  of  the 
tube  before  the  introduction  of  the  ether  rises  above  the  stopcock, 
50  c.c.  only  of  ether  are  added  at  first,  and  after  shaking  and  allowing 
to  stand,  some  of  the  solution  is  drawn  off  as  directed  above,  and  the 
remaining  ether  is  then  added  and  mixed  by  shaking. 

The  volume  of  ether  solution  is  then  noted,  about  1  c.c.  is  run  off  so 
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as  to  fill  the  delivery  tube,  and  a  measured  quantity  is  received 
into  a  tared  flask,  the  ether  is  distilled  off,  and  the  residue  of  fatty 
acids  weighed.     The  results  are  concordant  and  satisfactory. 

F.  C. 

Estimation  of  Fatty  Acids  in  Oils.  By  Carpentin  {J.  Pharm, 
[5],  1,  501 — 502). — 50  c.c.  of  oil  and  100  c.c.  of  alcohol  are  placed  in 
a  flask  with  a  few  drops  of  turmeric  solution  and  well  shaken.  A 
solution  of  soda  (40  grams  per  litre  =  282  oleic  acid)  is  dropped  into 
the  mixture  until  the  alcoholic  solution  assumes  a  red  colour,  and  it 
is  then  well  shaken  until  the  red  colour  disappears  from  the  alcohol, 
taking  up  a  fresh  portion  of  acid  from  the  oil.  More  soda  solution  is 
added,  the  mixture  again  shaken,  and  the  process  continued  until  the  red 
colour  of  the  turmeric  is  permanent.  Since  the  operation  is  carried 
on  in  the  cold,  and  the  alcohol  takes  up  less  than  yows  P^^^  of  the  oil, 
there  is  no  danger  of  saponification. 

This  method  may  be  employed  for  testing  the  acidity  of  alimentary, 
lighting,  and  lubricating  oils.  L.  T.  O'S. 

Analysis  of  Heavy  Mineral  Oils,  of  Resin  and  Fatty  Oils,  and 
of  Resin  in  Oils  of  Commerce.  (Part  IT).  By  A.  R^mont 
(/.  Pharm.  [5],  2,  136—140  and  213—216.  (Part  I,  this  Journal, 
38,  683). — Qualitative  Analysis. — The  specific  gravity  of  the  oil 
affords  one  of  the  best  clues  to  its  composition.  An  oil  of  sp.  gr. 
less  than  0*900  is  certain  to  contain  mineral  oil :  a  sp.  gr.  of  0'900 — 
0"975  shows  the  oil  to  be  a  more  or  less  complex  mixture,  whilst  a 
resin  oil  has  a  specific  gravity  above  0*975. 

The  oil  is  treated  with  distilled  carbon  bisulphide  free  from  sulphur, 
whereby  in  all  cases  a  clear  solution  is  obtained,  unless  an  alkali  has 
been  added  to  oil  containing  oleic  acid,  when  the  soap  formed  remains 
undissolved.  The  residue  is  collected,  washed  with  carbon  bisulphide, 
and  tested  for  soap.  The  carbon  bisulphide  is  distilled  from  the  filtered 
solution,  and  1  c.c.  of  the  residue  is  treated  with  4  c.c.  alcohol  at  85° ; 
a  clear  solution  indicates  the  presence  of  fatty  acids.  This  solution  is 
mixed  with  50  c.c.  of  alcohol,  added  by  degrees.  A  clear  or  slightly 
clouded  liquid  which  becomes  clear  on  adding  a  few  drops  of  hydrochloric 
acid,  indicates  the  presence  of  oleic  acid,  pure  or  mixed  with  resin. 
A  sp.  gr.  0*908  shows  the  oil  to  consist  of  oleic  acid.  A  higher  sp.  gr. 
is  due  to  the  presence  of  resin,  which  may  be  confirmed  by  its  action 
on  polarised  light.  If  the  turbidity  remains  after  addition  of  hydro- 
chloric acid,  and  on  standing  oily  drops  separate  out  at  the  bottom  of 
the  liquid,  some  oil  insoluble  in  alcohol  is  present. 

As  is  often  the  case,  4  parts  of  alcohol  are  insufficient  to  dissolve 
1  part  of  the  oil ;  it  is  then  necessary  to  agitate  a  larger  quantity  of 
the  latter  with  its  own  volume  of  alcohol,  and  evaporate  the  alcoholic 
solution  and  test  the  residue. 

Saponification. —  20  grams  of  oil  are  heated  at  100 — 110°,  and 
treated  with  15  c.c.  soda  solution,  sp.  gr.  1*324,  and  10  c.c.  alcohol, 
and  evaporated  nearly  to  dryness.  150  c.c.  water  are  then  added  and 
the  mixture  boiled  for  half  an  hour. 
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I.  An  emulsion  is  thus  produced,  and  if  on  adding  water  a  clear  oil 
floats  on  the  surface  a  mineral  or  resin  oil  is  present.  On  decanting 
the  aqueous  solution,  and  adding  sulphuric  acid  to  it,  if  the  oil  is 
mineral  oil,  no  precipitate  is  produced.  On  the  other  hand  a  precipi- 
tate collecting  in  viscous  brown  drops  shows  the  presence  of  resin  oil. 
This  may  be  confirmed  with  the  polariscope ;  a  sp.  gr.  below  0*960 
indicates  a  mixture  of  mineral  and  resin  oil. 

Another  means  of  detecting  a  mixture  of  mineral  and  resin  oil  is  to 
carefully  fractionate  the  oil  into  about  5  parts,  and  take  the  specific 
gravity  of  each  fraction,  which  will  be  found  to  differ  from  those  of 
the  corresponding  fractions  of  the  pure  oils. 

The  reaction  with  stannic  chloride  (this  Journal,  38,  683)  may 
also  be  applied,  and  if  the  violet  colour  is  not  very  distinct  in  the 
original  oil,  the  reaction  should  be  tried  with  the  separate  fractions. 

II.  A  pasty  soap  is  formed  which  is  soluble  in  water.  The 
solution  is  neutralised  with  hydrochloric  acid,  and  the  fatty  acids 
which  separate  out  are  melted ;  after  cooling,  a  portion  is  treated  with 
4  parts  of  alcohol,  {a.)  If  the  solution  is  clear,  it  indicates  pure  fatty 
oil,  or  what  is  rarely  the  case,  a  mixture  of  fatty  and  resin  oils.  The 
specific  gravity  is  an  indication  of  the  purity.  Baudouin  has  compiled 
tables  of  the  specific  gravity  of  the  fatty  acids  of  the  different  oils  at 
temperatures  of  30°,  and  in  order  to  compare  the  specific  gravity  of  an 
oil  at  t°  with  the  table,  it  is  only  necessary  to  add  or  subtract  f  i  om  the 
weight  of  a  litre  of  the  oil  at  f,  0*64  gram  x  t,  according  as  t°  is  higher 
or  lower  than  30°.  The  specific  gravity  of  the  fatty  acids  of  linseed 
oil  is  0-910,  for  the  other  oils  it  varies  from  0-892  to  0*900.  It  the 
specific  gravity  indicates  the  presence  of  a  resin  oil,  a  portion  of  the 
original  oil  is  heated  with  alcohol,  the  alcoholic  solution  evaporated, 
and  the  residue  tested  with  the  polariscope. 

(&.)  A  turbid  solution  is  obtained,  remaining  so  on  addition  of  hydro- 
chloric acid,  oily  drops  separating  out  ;  this  indicates  the  presence  of 
mineral  or  resin  oil.  If  solid  flakes  separate  out,  the  presence  of 
earth  nut  oil  is  to  be  suspected,  since  the  fatty  acid  it  contains  is 
soluble  in  a  small  portion  of  alcohol,  but  is  precipitated  by  excess. 
The  flakes  of  arachidic  acid  (m.  p.  73°)  are  soluble  in  soda. 

III.  A  semi-pasty  mass  is  obtained,  and  on  boiling  with  water  oily 
drops  separate  out,  floating  on  the  surface  ;  mineral  and  resin  oils  are 
present.  In  this  case  the  aqueous  solution  is  decanted,  and  the  soap 
precipitated  with  common  salt.  The  filtered  liquid  has  a  pale  colour, 
and  on  adding  hydrochloric  acid,  an  odour  of  fatty  acid  is  evolved,  and 
a  slight  turbidity  is  produced,  indicating  the  presence  of  a  neutral  oil 
added  to  a  non-saponifiable  oil.  If  the  solution  is  dark  coloured'  and 
on  adding  an  acid  a  resinous  odour  is  evolved,  and  a  voluminous  pre- 
cipitate formed,  the  oil  contains  resin. 

Quantitative  Analysis. — If  the  oil  is  not  completely  dissolved  in 
carbon  bisulphide,  the  solution  is  filtered,  and  20  grams  of  the  residue, 
left  on  distilling  off  the  bisulphide,  are  treated  with  15  c.c.  caustic 
soda  solution,  sp.  gr.  1*324,  and  15  c.c.  alcohol  90 — 95°  ;  after  heating 
on  a  water-bath  for  half  an  hour,  the  mixture  is  allowed  to  stand,  and 
the  alkaline  solution  decanted.  The  saponified  oil  is  treated  with 
boiling  water,  dried,  and  weighed.      Any  oil  adhering  to  the  side  of 
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the  vessel  in  which  the  washing  takes  place  is  dissolved  in  ether,  and 
after  evaporation  of  the  solvent,  the  residue  is  weighed  separately. 
The  alkaline  solution  is  boiled  to  free  it  from  alcohol,  and  the  soap 
precipitated  with  sodium  chloride  (free  from  magnesium),  carrying 
down  with  it  the  last  traces  of  non-saponifiable  oil.  The  solution  de- 
canted from  this  and  neutralised  with  hydrochloric  acid,  gives  a  floccu- 
lent  precipitate  of  resin  which  is  collected  and  weighed.  The  soap  is 
washed  twice  with  salt  solution,  pressed  between  lilter-paper,  and 
allowed  to  stand  for  one  or  two  hours  in  contact  with  100  c.c.  carhon 
bisulphide,  when  the  unsaponifiable  oil  is  dissolved,  colouring  the 
liquid  yellow ;  this  is  decanted,  and  the  soap  similarly  treated  until 
the  carbon  bisulphide  is  no  longer  coloured.  The  carbon  bisulphide  is 
distilled,  and  the  residue  of  unsaponifiable  oil  weighed;  it  sometimes 
contains  small  quantities  of  soap  dissolved  in  it,  in  which  case  it 
is  treated  with  a  little  water  and  warm  carbon  bisulphide,  the  former 
dissolves  the  soap  and  is  separated.  The  unsaponifiable  oil  may 
consist  of  mineral  or  resin  oils,  pure  or  mixed  ;  a  method  of  separating 
them  is  still  wanting. 

The  soap  insoluble  in  carbon  bisulphide  consists  of  the  sodium  com- 
pounds of  resin  and  fatty  acids.  These  are  converted  into  the  barium 
compounds  and  treated  with  alcohol  of  85°,  which  partially  dissolves 
the  resinous  compounds  ;  a  small  quantity  of -barium  oleate  goes  into 
solution.  The  insoluble  soap  is  dissolved  in  water  and  treated  with 
caustic  soda  to  saturation,  when  the  soap  of  the  fatty  acids  separates 
out,  carrying  down  part  of  the  imperfectly  separated  resin  soap ;  the 
remainder  is  left  in  solution,  and  on  saturating  with  sulphuric  acid, 
a  precipitate  of  resin  is  formed  which  is  collected  and  weighed.  The 
soap  is  dissolved  in  water  and  precipitated  with  barium  chloride,  the 
precipitate  dried  over  a  water-bath,  and  macerated  with  50 — 60  c.c. 
boiling  alcohol  85°  :  the  residue  is  collected  and  washed  with  boiling 
alcohol  until  free  from  resin  soap  ;  it  is  then  decomposed,  and  the  fatty 
acid  collected  and  weighed. 

The  alcoholic  washings  are  evaporated  to  50  c.c,  and  treated  with 
hydrochloric  acid ;  the  precipitated  resin  is  collected  and  weighed. 

L.  T.  O'S. 

Estimation    of  the    Alkaloids  in   Quinine    Wine.      By    C. 

ScHACHT  (Arch.  Pharm.  [3],  14,  81— 96).— The  author  dilutes  100 
grams  of  the  liquid  to  be  analysed  with  double  its  bulk  of  water,  and 
adds  150  c.c.  of  saturated  solution  of  picric  acid.  The  voluminous 
precipitate,  after  settling,  is  washed  with  picric  acid  solution,  treated 
with  ammonia,  and  the  alkaloids  taken  up  by  shaking  with  a  mixture 
of  chloroform  and  absolute  alcohol  (4  :  1).  After  removal  of  the 
solvents,  the  alkaloid  residue  is  acidulated  with  dilute  sulphuric  acid, 
the  colouring  matter  precipitated  by  partial  neutralisation  with 
ammonia,  and  the  alkaloids  separated  by  soda,  dried  at  120°  and 
weighed.  O.  H. 

Rapid  Estimation  of  Atmospheric  Carbonic  Anhydride.     By 

M.  Kapoustin  (Bull.  Soc.  Ghim.  [2],  34,  219). — Atmospheric  carbonic 
anhydride  may  be  rapidly  estimated  by  agitating  the  air  with  a  solu- 
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tion  of  soda  in  alcohol  of  90  per  cent.*,  and  adding  the  exact  quantity 
of  water  required  to  dissolve  the  precipitated  sodium  carbonate. 

L.  T.  O'S. 
Limits  of  Error  in  Analyses  of  Combustion  Gases.    By  A. 

Wagner  (Zeits.  Anal.  Cheiv.,  1880,  434 — 443). — A  controversial  paper 
directed  against  the  "  Heizversuchs- station  "  at  Munich.  The  author 
points  out  that  it  is  extremely  difficult  to  obtain  average  samples,  since 
the  composition  of  the  gases  varies  much  within  the  duration  of  the 
experiment.  0.  H. 

Quantitative  Determination  of  Albumin  by  Cupric  Hydrate. 
By  G.  Fassbender  (Ber.,13,  1821 — 1822). — The  author  has  examined 
the  method  proposed  by  Stutzer  (Ber.,  13,  251)  for  the  separation  of 
albumin  and  other  prote'ids  from  amides  and  alkaloids  by  cupric 
hydrate  in  the  analysis  of  foods.  In  white  of  egg,  white  and  black 
bread,  sweet  turnips,  lupins,  &c.,  this  separation  is  complete.  By 
this  process  the  author  has  found  other  nitrogen  compounds  besides 
albumin  in  substances  of  animal  origin  as  dry  blood  and  so-called  fish- 
guano.  The  cupric  hydrate  used  is  best  prepared  by  precipitating 
a  solution  of  copper  sulphate  (1  :  50),  after  addition  of  '005  vol. 
glycerol  with  a  slight  excess  of  sodium  hydrate.  After  filtration,  the 
precipitate  is  washed  with  a  10  per  cent,  glycerol  solution,  and  kept 
in  a  closely-stoppered  bottle.  V.  H.  V. 

Analyses  of  Black  and  White  Mustard.  By  C.  H.  Piesse  and 
L.  Stansell  {Analyst,  1880,  5,  161  —  164). — The  authors  examined 
both  the  whole  seeds  and  the  three  qualities  of  farina  obtained  there- 
from by  crushing  and  sifting. 

The  sulphur-  was  precipitated  as  barium  sulphate  after  oxidation  with 
strong  nitric  acid. 

Nitrogeyi  was  estimated  by  combustion  with  soda-lime,  the  fat  being 
first  removed  by  light  petroleum,  and  the  combustion  made  with  the 
dried  residue  freed  from  fat.  This  preliminary  treatment  obviated 
the  formation  of  large  quantities  of  tar.  The  total  nitrogen  minus 
that  contained  in  the  potassium  myronate  was  multiplied  by  625  to 
obtain  the  weight  of  the  albuminoids. 

Mijrosi7i  and  albumin  were  extracted  by  prolonged  treatment  with 
cold,  and  finally  with  hot  water ;  they  were  jointly  estimated  by 
evaporating  a  portion  of  the  extract,  and  the  albumin  was  determined 
in  another  portion  after  being  coagulated  by  boiling. 

The  fat  was  extracted  from  the  di-ied  crushed  seeds  by  light  petro- 
leum, and  the  undissolved  residue  after  beinjj:  dried  and  wei^lied  was 
boiled  successively  with  hydrochloric  acid,  soda  solution,  and  liydro- 
chloric  acid,  being  washed  each  time  witli  boiling  water;  it  was  then 
finally  washed  with  alcohol,  dried,  and  weighed  as  cellulose. 

The  volatile  oil,  consisting  of  allyl  isothiocyanate,  is  formed  from  the 
brown  mustard  on  addition  of  water,  but  admixture  of  some  white 
mustard  causes  a  greater  yield  to  be  obtained.  The  mixture  was 
allowed  to  stand  with  ten  times  its  weight  of  cold  water  for  about  five 
or  six  hours,  this  time  giving  the  maximum  production  of  the  oil,  the 
amount  of  which  decreases  by  longer  standing.     The  oil  is  distilled  off 
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into  strong  ammonia  as  long  as  the  escaping  steam  has  a  pnngent 
odour ;  and  the  mixture  of  ammonia  solution  and  distillate  is  put  by 
in  a  closed  vessel  until  the  oily  drops  have  disappeared ;  the  liquid  is 
then  boiled  for  a  few  minutes,  and  the  thiosinamine  in  solution  is 
weighed  after  evaporation  in  a  platinum  dish  and  drying  at  100°.  Its 
weight,  multiplied  by  0-85344,  gives  the  weight  of  allyl  isothiocyanate, 
or,  if  multiplied  by  3"5775,  the  weight  of  potassium  myronate  from 
which  it  is  derivable. 

Detailed  analytical  results  are  given  of  brown  and  white  mustard, 
both  for  the  whole  seed  from  different  sources  and  the  three  qualities 
of  farina,  of  which  the  following  numbers  are  averages  : — 


Whole  seed. 

Farina. 

Wbite. 

Brown. 

White. 

Brown. 

8-66 

26  -53 

9-69 

0-96 

4-51 

28-21 

4-91 

26-83 

0-07 

4-63 

0-65 

8-52 

25-54 

9-01 

1-28 

4-38 

26-50 

5  21 

24-22 

0-47 

4-98 

111 

1-69 

6-04 

35  16 

5-79 

1-27 

4-73 

29-56 

6-70 

33-94 

0-03 

4-28 

0-44 

4-83 

Fat 

37  05 

Cellulose    

2-80 

1-43 

4-75 

Albuininoids  . 

28-71 

Myrosin  and  albumin  .... 
Soluble  matter 

6-46 
31  -94 

"Volatile  oil    

1-44 

Asb,  total 

4-93 

Ash,  soluble 

Potassium  myronate    .... 

0-92 
5-15 

The  differences  shown  by  the  different  qualities  of  the  farina  of  the 
white  seed  are  as  follows : — The  fat  in  the  superfine  is  about  2  per 
cent,  higher,  and  in  the  seconds  2  per  cent,  lower  than  the  number  in 
the  table  which  corresponds  to  the  fine  quality  ;  the  cellulose  in  seconds 
reaches  9'34,  and  in  superfine  is  only  3'90 ;  the  albuminoids  and 
soluble  matters  are  each  about  8  per  cent,  lower  in  the  seconds  than  the 
averages  given  above.  In  the  brown  seeds,  the  differences  are  not  so 
marked,  but  the  albuminoids  in  the  seconds  are  about  3  per  cent, 
below  the  average.  The  process  of  manufacture  removes  the  husk 
and  concentrates  the  constituents  with  the  exception  of  the  cellulose 
and  water  which  are  diminished  in  amount.  The  white  seeds  yield  no 
volatile  oil,  and  differ  from  the  brown  also  by  containing  less  sulphur 
and  more  soluble  matter.  The  aqueous  extract  of  white*  mustard 
yields  a  blood-red  coloration  with  ferric  chloride,  a  reaction  scarcely 
apparent  with  the  extract  of  the  brown  seed ;  further,  the  extract  of 
white  seed  smells  in  a  few  hours  strongly  of  sulphuretted  hydrogen ; 
that  of  the  black  smells  only  of  the  pungent  mustard  oil. 

The  ash  gave  the  following  average  percentage  composition  :  the 
numbers  in  columns  3,  4,  5  being  calculated  after  charcoal  and  sand 
have  been  deducted : — 
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White. 

Brown. 

White. 

Brown. 

20-08 

21-41 

23-81 

23-59 

0-19 

0-35 

0-23 

0-38 

11-40 

13-57 

13-49 

14-95 

9-33 

10-04 

11  13 

11-06 

1-10 

1-06 

1-30 

l-]6 

7-11 

5-56 

8-48 

6-12 

0-11 

0-15 

0-13 

0-16 

33-87 

37-20 

40-22 

40-99 

1-06 

1-41 

1-25 

1-55 

1-88 

1-38 

— . 

— 

13-98 

7-57 

• — ■ 

— 

White  seed. 

Way  and 
Ogston,  1850. 


Potash 

Soda 

Lime 

Magnesia 

Iron  oxide    . .  . . 
Sulphuric  acid 

Chlorine   

Phosphoric  acid 

Sihca 

Sand 

Charcoal 


trace 

44-97 

1  31 


The  ash  was  .  obtained  by  incineration  below  redness.  It  consists 
mainly  of  potassium,  calcium,  and  magnesium  phosphate ;  there  is 
also  a  trace  of  chlorine,  but  no  carbonate.  There  is  no  difference 
between  the  two  kinds  sufficient  to  enable  them  to  be  distinguished  by 
analysis. 

Thiosinamine  is  an  oily  substance  at  100°,  but  gradually  solidifies 
when  cold ;  it  is  soluble  in  hot  water,  and  separates  from  the  solution 
in  tufts  of  monoclinic  crystals.  It  is  only  partially  oxidised  when 
boiled  with  strong  nitric  acid.  Silver  nitrate  and  mercuric  chloride 
yield  white  curdy  precipitates  soluble  in  excess  of  thiosinamine : 
platinic  chloride  yields  an  orange-yellow  precipitate,  soluble  in  hot 
water,  insoluble  in  cold  water  and  in  thiosinamine,  and,  like  the  two 
former  precipitates,  soluble  in  alcohol. 

Mayer's  reagent  (Hglg  +  KI)  gives  a  dirty  white  precipitate  which 
coheres  to  oily  drops,  slowly  in  the  cold,  but  rapidly  when  heated. 
iV^essZer's  solution  yields  a  yellow  precipitate,  andp/cr/c  acai  precipitates 
strong  solutions.  F.  C. 


Technical    Chemistry. 
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Analysis  of  Ice.'  By  A.  Rijdiger  {Ardi.  Pharm.  [3],  14,  116— 
118). — Some  of  the  samples  analysed  by  the  author  yielded  large 
quantities  of  free  and  albuminoid  ammonia.  O.    H. 

Manufacture  of  Iodine.  By  J.  Pellieux  and  E.  Allary  (Bidl. 
8oc.  Chim.  [2],  34,197 — 201). — The  seaweeds  before  being  burnt  are 
piled  up  in  large  heaps  and  allowed  to  ferment,  when  a  large  quantity 
of  liquid  containing  a  notable  quantity  of  iodine  drains  from  them. 
This  is  collected,  concentrated  to  1-275  sp.  gr.,  and  subjected  to 
dialysis  in  Dubrunfaut's  osmogene.  The  plants  deprived  of  their  juice 
are  ignited  without  further  drying.     By  this  method  9   times  more 
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iodine  is  obtained  than  when  the  juice  is  simply  evaporated  and  ignited 
without  undergoing  dialysis.  L.  T.  O'S. 

Comparative  Examination  of  Samples  of  Magnesium  Car- 
bonate. By  R.  Otto  and  G.  Gabler  (Arch.  Pharm.  [3],  14,  96—99).— 
The  carbonate  made  at  Nauheim  is  purer  than  preparations  made  in 
England  (York  and  Newcastle) .  The  samples  contain  small  quantities 
of  chlorine,  sulphuric  acid,  and  lime.  O.  H. 

Freiberg  Lead-furnaces.  (Dinal.  polyt  J.,  237,  235— 239.)— A 
series  of  experiments  was  undertaken  at  the  Freiberg  smelting  works 
with  a  view  of  ascertaining  the  consumption  of  fuel  in  the  8- shaped 
circular  furnaces  (Pilz  system).  A  table  is  given  in  the  original  paper 
showing  the  composition  of  the  gases  from  a  number  of  furnaces,  from 
which  various  conclusions  are  drawn  relative  to  the  working  of  the 
furnaces  and  their  economical  qualities.  In  another  series  of  trials 
the  heat  of  combustion  of  the  gases  was  determined,  the  results  indi- 
cating that  these  furnaces  can  be  worked  very  profitably,  the  loss  of 
heat  being  very  small.  D.  B. 

Enamelling  Metals.  (Dingl.  polyt.  /.,  237,  302).— In  order  to 
enamel  sheet-iron,  Reichel  recommends  to  fuse  16  pts.  powdered  glass, 
8  pts.  fluorspar,  12  pts.  borax,  4  pts.  nitre,  *  1  pt.  zinc  oxide,  and  to 
grind  the  mixture  with  water.  This  is  laid  on  the  sheets  to  be 
enamelled,  and  when  dry  burnt  in  a  muffle.  Coloured  enamels  are 
obtained  by  the  addition  of  the  oxides  of  cobalt,  manganese,  iron,  &c., 
to  the  mixture. 

Henzel  and  Broz  have  patented  a  method  of  enamelling  fancy  hard- 
ware. The  moist  enamel  is  laid  on  the  core  of  the  casting  mould  pre- 
viously coated  with  graphite,  and  when  it  is  dry,  the  iron  is  poured 
slowly  into  the  mould  so  that  the  fused  glass  combines  firmly  with  the 
iron.     The  following  mixtures  may  be  used  :  — 

I. 

Silicic  acid 28 

Carbonate  of  sodium  ....  11 
Carbonate  of  calcium. ...  6 
Pipeclay — 

For  culinary  vessels  fine  white  moulding  sand  only  is  used,  without 
coating  the  core  with  graphite,  but  the  enamel  is  laid  on  a  second  time 
in  the  ordinary  way.  Daumesnil  uses  the  following  mixture  : — 1  kilo, 
borate  of  lead  is  ground  with  water,  12  grams  crystallised  chloriae 
of  platinum  are  dissolved  in  1  litre  of  water,  then  treated  with  ammo- 
nia ;  the  precipitated  platinum  is  mixed  with  the  borate  of  lead  and 
5  litres  of  water.  D.  B. 

Residue  from  the  Manufacture  of  ParaflBn  Oil  from  Schists. 

By  G.  Bong  (Bull.  Soc.  Chim.  [2],  34,  147— 149).— The  solid  residue 
left  from  the  distillation  of  the  bituminous  schists  of  Autun  gave  on 
analysis — 


II. 

III. 

lY. 

34 

34 

34 

11 

11 

6 

12 

12 

12 

— 
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c. 

Fe^Og. 

AI2O3. 

SiOa. 

MgO. 

K2O. 

6-65 

3-65 

27-85 

63-55 

1-00 

4-40 

The  author  snggesta  that  besides  the  mauufacture  of  alum,  to  which 
this  residue  is  applied,  it  would,  owing  to  its  richness  in  potash,  be 
most  valuable  as  a  manure,  and  also  form  a  source  of  lithium,  of  which 
it  contains  notable  quantities.  On  treating  this  residue  with  moist 
sulphurous  anhydride,  a  mixture  of  alum  and  aluminium  sulphate  is 
obtained,  and  the  aluminium  silicate  before  hard  now  becomes 
plastic. 

Besides  the  solid  residue,  large  quantities  of  tar  are  obtained  on 
treating  the  crude  oil  with  soda  and  with  acid ;  these  are  generally 
used  in  the  manufacture  of  alum  or  for  the  preparation  of  super- 
phosphates. These  tar  acids  contain  bases  of  the  pyridine  series, 
principally  corindine,  rubidine,  and  viridine,  and  also  phenols,  consist- 
ing principally  of  (S-  or  7-thymol  and  analogous  bodies,  with  a  very 
small  proportion  of  a-thymol.  They  distil  between  215 — 290°,  those 
passing  over  first  are  mobile,  colourless  liquids,  whilst  the  higher 
boiling  portions  are  viscous  and  of  a  slight  brown  colour.  Tiie 
author  points  out  that  by  proper  means  the  distillation  of  these 
schists  might  be  carried  on  so  as  to  obtain  the  different  products. 

L.  T.  O'S. 

Russian  Fruit  and  Blackberry  Wines.  By  C.  0.  Cecii 
(Dingl.  iJulijt.  /.,  237,  248). — The  apparatus  used  for  the  manufacture 
of  wines  in  the  Caucasian  districts  and  in  the  Crimea,  consists  chiefly 
of  presses,  filters,  and  fermenting  vats,  froin  which  the  produce  is  at 
once  transferred  into  casks  or  bottles.  By  allowing  the  sugar  and 
alcohol  to  ferment  with  the  juice  of  the  fruits  a  product  is  obtained, 
which    equals    many    kinds    of    grape    wine    in    colour,    taste,    and 

,  bouquet. 

j      When  honey  is  used  instead  of  sugar,  a  wine  of  peculiarly  rich  and 

'  pleasant  bonquet  is  produced,  resemblinfj  mead.  The  fruits  Inra'ely 
used  in  Russia  for  the  preparation  of  wine  are  :  Pyrus  malus,  Pi/nis 
aiicuparia,  Rihes  alhum,  Hibes  nigrum,  R'lhes  granularia,  Hub  as  idctas, 
Rubus  chamcemorus,  Rubus  fructicosus,  Fragana  vesca,  Vaccinium  Mijrtil- 

I  hiSf  Vaccinium  uliginosum,  Vaccinium  Vitisidaea,  and  Oxijcoccos  paludris. 

1  D.  B. 

Margarine,  a  Substitute  for  Butter  and  Lard.  By  Bichk 
{J.  Pharm.  [5],  2,  125—131  and  193— 195).— Margarine  is  munufac- 
tured  from  the  fat  of  recently  slaughtered  oxen.  The  fat  is  separated 
from  the  membranes  and  heated  at  45°  for  two  hours  with  two  pigs' 
or  calves'  stomachs  for  every  100  kilos.,  to  aid  the  separation  of  the 
fat,  which  floats  on  the  surface,  and  is  sy])honed  into  a  vessel  heate.l 
with  steam,  where  it  is  mixed  with  2  per  cent,  of  salt,  and  linally  run 
into  vessels  and  allowed  to  cool. 

This  product,  melting  at  35 — 3G°,  is  subjected  to  hydraulic  })ressure 
at  25 — 28°,  when  a  solid  cake  is  obtained  containing  about  50  per 
cent,  of  stearin,  whilst  the  expressed  portion,  called  margarine  or  olto- 
margarine,  is  composed  of  margarin,  steai'in,  and  olein. 

Beurre  de  margarine  is  obtained  by  mixing  this   fat   with   half  its 
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weight  of  milk,  and  the  same  quantity  of  water,  macerated  with  th( 
ndder  of  a  cow,  and  the  whole  is  coloured  wi^i  annato.  To  avoid  thej 
inconvenience  arising  from  the  margarine  having  too  high  a  melting 
point,  which  is  considerably  raised  by  over  pressing,  and  also  to  bring 
it  as  near  as  possible  to  that  of  butter,  the  fat  is  mixed  with  10 — 20 
per  cent,  of  oil  of  earth  nut. 

The  analysis  of  butter  and  margarine  has  been  carried  out  as  follows. 
The  butter  is  melted  at  80 — 90°  in  a  conical  vessel,  when  the  water 
and  casein  sink  to  the  bottom,  from  which  the  melted  fat  is  filtered ; 
10  grams  are  heateS  at  85°,  with  25  c.c.  alcohol,  and  2  or  3  grams 
caustic  soda  are  added.  When  the  saponiiB cation  is  complete  (in 
which  case  a  few  drops  of  water  added  to  the  mass  produce  no  tur- 
bidity), it  is  evaporated  to  dryness,  an  operation  requiring  some  time, 
and  the  residue  allowed  to  stand  over  the  water-bath  with  100  c.c. 
water  until  all  the  soap  has  dissolved. 

The  solution  is  then  treated  with  excess  of  hydrochloric  acid,  and 
heated  over  a  water-bath  until  the  fatty  acids  become  perfectly  clear, 
when  they  are  allowed  to  cool,  and  are  transferred  to  a  flask  with  any 
clots  which  may  be  floating  about  in  the  acid' solution;  The  contents 
of  the  flask  are  well  washed  with  water  until  free  from  hydrochloric 
acid,  and  then  transferred' to  a  capsule,  dried  over  a-  sand-bath  and 
weighed. 

The  following  results  show  the  difference  between  butter  and 
"  beurre  de  margarine  "  : — 


' 

Butter.- 

Margarine. 

About  28? 
35-5° 

0-87 

0  10' 

15-40 

87  -80 

Below  25° 

Jklclt/insf  point  of  f Bitty  acids.  .••• 

38 

Casein  and  organic  matter    ^ . 

0  80 

^I^ineral  matter 

0-28 

Water 

12-60 

90^-30 

Other  results  are  recorded,  showing  that  butter  contains  85 — 89  per 
cent,  of  fatty  acids  melting  at  34'4°  to  35'7°,  whilst  magarine  contains 
about  95" 7 ;  m.  p.  40*4 — 43-4°.  The  fatty  acids  of  butter  consist  of  butyric 
and  caproic  acids,  which  are  slightly  soluble  in  water,  whilst  margarine 
contains  magaric,  stearic,  and  oleic  acids,  which  are  quite  insoluble. 

Michels  observes  that  as  margarine  is  not  subjected  to  a  higher  tem- 
perature than  50°,  germs  and  morbid  secretions  are  not  destroyed, 
and  consequently  it  is  unfit  for  use  as  a  food ;  and  moreover  the  fact 
that  it  is  often  manufactured  from  refuse  fat  makes  its  objectionable. 
The  first  objection  is  applicable  to  butter,  and  for  cooking  operations 
margarine  may  be  used  with  impunity.  L.  T.  O'S. 

Saponification  of  Fats.  (Dingl.  polyt.  J.,  237,  205.) — Accord- 
ing to  Koning  the  weighed  sample  of  fat  is  mixed  with  two  equiva- 
lents of  oxide  of  lead  and  the  necessary  quantity  of  water,  and  heated 
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on  a  water-bath  for  some  time,  the  mixture  being  stirred  occasionally 
and  the  evaporated  water  renewed.  The  saponified  mass  is  kneaded 
repeatedly  with  hot  water,  the  latter  filtered  off  and  evaporated  at  a 
moderate  temperature.  The  residue  is  dissolved  in  alcohol,  filtered, 
evaporated  at  a  gentle  heat  and  weighed  as  glycerol.  The  lead  soap 
is  dried  and  shaken  up  three  or  four  times  with  ether,  the  ethereal 
solution  is  distilled  off,  the  residue  dried  and  weighed  as  oleate  of 
lead.  The  residue  insoluble  in  ether  containing  the  stearate  and  pal- 
mitate  of  lead  is  decomposed  with  dilute  hydrochloric  acid,  shaken  up 
with  ether,  dried  and  weighed  as  solid  fatty  acids. 

Yon  der  Becke  has  subjected  this  method  to  a  series  of  trials,  and 
concludes  from  his  tabulated  results  that  the  saponification  with  oxide 
of  lead  alone  is  insufficient  for  some  fats ;  more  accurate  determina- 
tions of  glycerol  are  obtained  when  the  fat  is  saponified  with  potash. 
The  high  percentage  of  lead  in  the  soluble  lead  salts,  which  in  most 
cases  was  more  than  required  by  oleate  of  lead,  was  attributed  either 
to  the  formation  of  basic  compounds  or  the  presence  of  lower  fatty 
acids.  D.  B. 

Use  of  Methyl   Alcohol  in    Preparing   Colouring   Matters. 

(Dingl.  pohjt.  J.,  237,  316— 318).— Although  by  the  iodide  of  methyl 
method  the  percentage  of  methyl  alcohol  can  be  determined  in  com- 
mercial alcohol,  the  method  does  not  giv^e  any  data  as  to  the  nature  of 
the  impurities,  and  as  the  purity  of  the  alcohol  forms  an  important 
part  in  the  manufacture  of  aniline  colours,  Kramer  made  it  his  object 
to  investigate  this  subject  more  closely.  The  following  method  was 
worked  out,  and  is  said  to  give  accurate  results  for  the  determination 
of  acetone,  which  forms  the  most  injurious  impurity  in  methyl 
alcohol : — 10  c.c.  of  double-normal  solution  of  soda  are  introduced 
into  a  50  c.c.  cylinder  and  shaken  up  with  1  c.c.  of  the  alcohol  to 
be  tested  ;  5  c.c.  double-normal  solution  of  iodine  are  added,  and  the 
mixture  is  well  agitated.  The  precipitated  iodoform  is  taken  up  with 
10  c.c.  of  ether.  5  c.c.  of  the  ethereal  layer  (after  having  been 
measured)  are  evaporated  on  a  tared  watch-glass.  The  residue  is 
weighed  and  represents  iodoform,  wliich  can  be  readily  calculated 
into  acetone  thus:  1  mol.  acetono  (=  58)  and  G  iodine  (=  127  x  G) 
give  1  iodoform  =  394.  For  the  manufacture  of  colouring  matters, 
the  methyl  alcohol  should  not  contain  more  than  1  per  cent,  acetone. 
This  impurity  not  only  hinders  the  methylating  process  giving  rise  to 
short  yields,  but  the  base  thus  obtained  has  properties  which  render 
it  useless  for  the  further  development  into  vi(  let.  D.  B. 

Analysis  of  Tinned  Foods.  By  G.  W.  Wigner  {Analyst  [1880], 
15,126 — 128). — Corned  heef  of  the  St.  Louis  Gmming  Company  was 
found  to  contain  the  following  percentages  : — Moisture,  52'23;  albu- 
minoid substances,  25'44,  containing  4-07  of  nitrogen  ;  fat,  G-71  ;  asli, 
476,  containing  sodium  chloride,  3'0,  and  calcium  phosphate,  0*85. 
The  meat  is  only  moderately  salted,  and  since  bone  is  absent,  the  pro- 
portion of  phosphates  present  is  good.  The  moisture  is  about  two- 
thirds,  the  fat  about  one-fourth,  and  the  albuminoids  about  twice  that 
present  in  raw  beef.     Its  dietetic  value  is  about  twice  that  of  boneless 
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fresh  beef,  and  two  and  a  third  times  that  of  average  joints  with  bone : 
its  cost  would  be  at  the  rate  of  about  4J(^.  per  pound  for  good  sound 
meat. 

The  coohed  ox-tongues  of  the  same  company  gave  51 '58  per  cent. 
of  moisture,  12"15  of  albuminoids  containing  192  of  nitrogen,  7'28  of 
fat,  and  6  24  of  ash,  containing  4*94  of  sodium  chloride ;  they  con- 
tain less  salt  and  more  nutritive  matter  than  ordinary  dried  tongues. 

Tinned  tomatoes  contained  5'52  per  cent,  of  solid  matter,  10*2  being 
the  average  percentage  in  ripe  tomatoes. 

The  soups  are  nutritious,  but  strong  in  taste. 

Succotash  is  an  American  preparation  of  haricot  beans,  Lima  beans, 
and  maize  cooked  in  the  tin,  with  the  addition  of  a  little  fat :  it  yielded 
on  analysis  74'58  per  cent,  of  moisture,  3*6  of  albuminoid  matters, 
containing  0*58  of  nitrogen,  1*66  of  cellulose,  and  075  of  ash :  it  is  a 
good  specimen  of  boiled  vegetable  food.  F.  C. 

Comparative  Examination  of  Various  Kinds  of  Gum  Arabic 
and  of  Tragacanth.  By  E.  Masing  (Arch.  Pharm.  [.S],  14,  34—48. 
— The  percentage  of  soluble  matters  in  gum  arabic  varies  from  11*6 
to  86*1 ;  of  mineral  matter  from  2*2  to  5'9. 

Gum  tragacanth  from  various  plants  and  localities  contains  from 
1*7  to  8'2  per  cent,  of  ash,  and  yields  to  water  from  2'9  to  42*5  per 
cent.  0.  H. 

Aqueous  Varnish  for  Prints  on  Unglazed  Paper.    By  J.  M. 

Eder  (Dmgl  polyt.  /.,  237,  242— 244).— 300  parts  of  water  are 
boiled  with  3  to  5  parts  of  ground  roots  of  mountain-ash  froni  a 
quarter  to  half  an  hour,  and  decanted. 

24  parts  of  powdered  crystallised  borax,  4  parts  of  soda,  and  100 
parts  powdered  well  bleached  shellac,  are  added  to  the  decoction,  and 
the  whole  is  again  heated.  The  shellac  dissolves  after  boiling  a  short 
time,  formine  a  turbid  yellow  coloured  liquid,  which  on  cooling  is 
filtered  through  cotton.  The  paper  to  be  glazed  is  allowed  to  float  in 
'this  aqueous  varnish  for  a  short  time,  then  taken  out  and  hung  up  to 
dry.  The  varnish  can  be  advantageously  used  for  impressions,  as 
well  as  for  other  prints  on  thick  paper,  such  as  engravings  on  copper, 
maps,  &c.  D.  B. 

Destructive  Action  of  Wood  on  Salicylic  Acid.  By  H.  Kolbe 
(/.  pr.  Chem.,  22,  112).— (Compare  this  Journal,  1880,  520.)  The 
author  forgot  to  state  in  his  former  paper  that  the  casks  were  imper- 
fectly closed,  so  that  when  all  the  salicylic  acid  had  disappeared, 
germs  from  without  got  into  the  water,  and  it  became  bad.  This  is 
not  the  case  if  the  casks  are  tightly  closed.  G.  T.  A. 
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Absorption  Spectrum  of  Ozone.  By  J.  Chappuis  (Oompt.  rend., 
91,  985). — The  absorption  spectnim  of  ozone  presents  eleven  well  de- 
fined dark  bands.  Several  of  these  coincide  partially  or  entirely  with 
certain  telluric  bands.  The  author  believes  that  ozone  contributes  to, 
if  it  is  not  the  sole  cause  of  the  blue  colour  of  the  sky.  R.  R. 

Specific  Refraction  and  Dispersion  of  Isomeric  Bodies.  By 
J.  H.  Gladstone  {Phil.  Mag.  [5],  11,  54—60). — The  ordinary  view, 
that  the  nature  of  the  solvent  has  no  appreciable  effect  on  the  specific 
refraction  of  a  substance,  is  generally  if  not  absolutely  true.  Thus, 
the  specific  refraction  of  pyrene  in  benzene  is  0'6235,  in  chloroform 
0'6252,  and  in  carbon  bisulphide  0*6240. 

Many  compounds  having  the  same  composition  as  regards  the 
nature  and  proportion  of  their  constituent  elements,  have  also  the 
same  specific  refraction,  and  yet  differ  considerably — (1)  in  their 
other  optical  properties,  thus  :— 

Action  on  Specific  Specific 

polarised  light.        refraction.  dispersion. 

Tartaric  acid Active  0-3020  O'OISI 

Racemic  acid Inactive  0"3036  0*0143 

(2.)  In  their  molecular  weights,  thus  : — 

Specific  Specific 

re'.'raetion.  dispersion. 

Terpenes,  C.oHia   0-5370  0-0302 

Citrenes,  CoHie     0-5475  0-0336 

Cedrenes,  C15H0.4    0*5392  0-0307 

Colophene,  C20H32 0-5413  0-0329 

(3.)  In  their  general  chemical  character  (metameric  compounds), 
thus : — 

Specific  Specific 

refraction.  dispersion. 

Propyl  iodide         1  p  ij  t  /  0-2H44  0-0216 

•       Isopropyl  iodide     /  ^^^^'^ { 0-2883.                    — 

Cresol  from  thymoH  f  0  5116.  0-0454 

.      Metacresol                  )>Ci}1^0   <^  0-5091  0-0452 

Benzylic  alcohol       J  L^-5069-  0-()415 

a-Nitrobenzoic  acid  1  r<  tj  xm  J  03994                     — 

/3-             „             „    |^7H,JNU4....  <^ 0.4004                     _ 

Benzyl  butyrate        1  n  tt   n  /  0-4777  0-0332 

„      isobutyrate  /  ^ii^i*'-'^^. .  •  -  ^  o-4805.  0-0331 

Mouochlorotoluene   1  p  tt  p,  /  0-4807  0-0409 

Benzyl  chloride        /  ^^^•'^^ \  0-4836.  0-0409 

VOL.  XL.  q 
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There  are,  however,    some  isomeric  compounds  which  have  very 
difEerent  specific  refractions,  thus  :— 

Specific  Specific 

refraction .  dispersion . ' 

Aniline  1  n  tt  at    /  ^'^^^  ^'^^^o 

.     Picoline  J^^ti-jis    ^0-513  and  0-522       0  0448  and  0-0431 

Acetone  1  CgHeO     f  0-4420  0-0207 

Ethyl  butyrate  VCeHiAK  0-4402  O'OlOl 

Allyl  alcohol  J  CsHeO    [  04734  0*0275 

Carvol  1  p  XT  n  /  ^'^^'^^  00355 

Thymol  /  ^^0^'*^  \  0-5206 


a-Nitraniline  1  r*  xr  at  n    /  0*4690  - — 

(3-  „  j^6-tl6JN2U2    I  Q,^^QQ  _ 

Cresyl  acetate   \  n  Tf  n  f  0-4677  00348 

Benzyl       „        /  ^^^^o^^  j  Q.4945  Q.Q394 

Phenyl-ethyl     "^ 

acetate  Vn  tt  n  f         0*4776  — 

Hydrocinna-       ^^loHuU^j  ^.^^^^  ^.^^^^ 

mene  acetate 

Some   of   these   form   the   most   striking   illustrations   of    Briihl's'^ 
theory  (this  Journal,  Abstr.,  1880,  781).     As  regards  specific  disper- 
sion j^h~^aY  ^j^g  following  conclusions  are  drawn  : — (1.)  Where  thej 

carbon-atoms  are  exerting  more  than  normal  influence  on  the  refrac- 
tion of  the  rays  of  light,  there  is  a  great  increase  of  dispersion. 
(2.)  Where  isomeric  bodies  have  the  same  or  nearly  the  same  specific 
refraction  for  the  line  A,  they  have  the  same  also  for  the  line  H. 
Exceptions  to  this  rule  are  attributed  either  to  experimental  error  or 
to  impurity.  T.  C. 

Optical  Constants.  By  J.  Y.  Janowsky  (Ber.,  13,  2272—2277). 
— The  author  determined  the  refractive  power  of  a  large  number  of 
organic  compounds  for  the  sodium  line,  and  has  deduced  the  following 
conclusions  from  his  experimental  results  : — 

1.  The  index  of  refraction  of  organic  compounds  depends  not  only 
on  the  number  but  also  on  the  arrangement  of  atoms  in  the  molecule. 

2.  Isomeric  bodies  exhibit  dissimilar  refractive  indices. 

3.  The  refractive  equivalent  of  an  element  in  its  compounds  is  vari- 
able, and  depends  on  the  nature  and  number  of  atoms  in  the  molecule. 

4.  The  refractive  power  of  isomeric  compounds  in  the  aromatic 
series  is  influenced  by  the  relative  position  of  the  radicles,  both  in  the 
benzene  nucleus  and  in  the  side  chains.  W.  C.  W. 

Fluorescence.  By  S.  Lamansky  (Ann.  Chem.  Phys.  [2],  11,  908 — 
912). — A  method  is  described  for  examining  the  phenomena  of 
fluorescence,  in  which  the  light  is  allowed  to  fall  directly  on  the  free 
surface  of  the  liquid,  and  not  on  the  glass  wall  of  the  containing 
vessel,  as  is  generally  done.  In  this  way  the  fluorescent  properties  of 
magdala  red,  fluorescein,  and  eosin  have  been  investigated,  with  the 
following  results : — 

As  regards  the  fluorescent  sped  ram,  the  spectrum  begins  at  a  defi- 
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nite  ray  for  each  substance,  and  extends  into  the  ultra-violet,  all  the 
rays  producing  a  uniform  colour  impression  on  the  eye,  that  is  to  say, 
each  fluorescent  spectrum  has  a  definite  colour  which  is  characteristic 
for  any  particular  body.  The  position  of  the  vision-telescope,  how-' 
ever,  has  to  be  changed  considerably  for  each  Fraunhofer's  line,  much 
luore  in  fact  than  in  the  case  of  the  ordinary  spectrum.  The  rays  do 
not  proceed  directly  from  the  surface  of  the  liquid^  hut  fror)%  a  certain 
depth,  those  of  short  wave-lengths  arising  from  deeper  strata  than  those  of 
greater  length,  so  that  the  whole  spectrum  appears  scalariform.  These 
phenomena  cannot  be  observed  if  the  spectrum  is  projected  on  the 
glass  wall  of  the  containing  vessel  instead  of  on  the  free  surface  of  the 
liquid. 

The  author  is  unable  to  confirm  the  statements  made  by  previous 
observers,  that  the  thickness  of  the  liquid  layer  or  the  concentration 
has  any  marked  influence  on  the  dispersion  of  the  fluorescent  spec- 
trum ;  but  he  finds  Stokes's  law,  that  the  refrangibility  of  the  exciting 
is  greater  than  that  of  the  excited  ray^  to  be  strictly  true. 

T.  C. 

Molecular  Rotatory  Power  of  Carbon  Compounds.  By 
T.  Thomsen  {Ber.,  14,  203— 206).— The  author  considers  that  the 
fact  that  the  molecular  rotation  of  a  substance  is  influenced  by  the 
liquid  in  which  it  is  dissolved  is  due  to  the  chemical  action  of  the 
solvent  o.n  the  substance  dissolved. 

Thomsen's  results  are  severely  criticised  by  Landolt  {Ber.,  14,  296). 

w.  c.  w. 

Photo-  and   Thermo-electric    Properties   of  Fluorspar.    By 

'W.  Hankel  {Ann.  PJi/ys.  Chem.  [2],  11,  269— 278).— Many  varieties 
of  fluorspar  when  exposed  to  the  action  of  light  or  to  increase  of 
temperature,  develop  electrical  tensions  on  their  surfaces.  The  middle 
of  the  faces  under  these  circumstances  becomes  negative,  the  intensity 
gradually  diminishing  towards  the  angles  and  edges,  and  in  some  cases 
becomes  positive  there.  The  effects  produced  by  light  and  by  rise  of 
temperature  although  similar  in  kind  must  be  different  in  their  origin, 
for  on  cooling  the  polarity  becomes  of  the  opposite  sign,  but  after 
illumination  the  opposite  polarities  are  not  developed  when  the  crystal 
is  placed  in  the  dark.  Surfaces  of  cleavage  become  positive  after  ex- 
posure to  light  or  to  rise  of  temperature ;  this  changes  to  negative  as 
the  temperature  falls.  Increase  of  temperature  up  to  a  certain  limit 
(a  little  above  150°)  favours  the  photo-electric  sensibility  of  fluorspar. 

T.  0. 

Electrolysis  of  Organic  Substances  in  Aqueous  Solutions. 
By  Habermann  {Wien.  AJcad.  Ber.  [2],  81,  747— 755).— The  author's 
object  was  to  find  a  method  by  which  he  could  use  either  the  nascent 
electrolytic  oxygen  or  hydrogen  respectively — during  the  continued 
action  of  the  galvanic  current — either  for  oxidation  or  reduction  of 
organic  substances  in  aqueous  solutions. 

He  quotes  from  Wohler,  H.  Kolbe  {Annalen,  69,  251),  and  Kekule 
{ihid.,  131,  79,  80,  81,  85)  in  support  of  the  efficiency  of  his  processes, 
which  are  as  follows : — 

For  reductions,  a  Bunsen's  electrolytic  hydrogen  apparatus  is  used, 
with  the  decomposition  cell  open  at  the  top,  and  the  platinum  elec- 
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trode  hung  in  a  bell-shaped  vessel,  to  the  upper  end  of  which  the  gas 
delivery  tube  is  attached.  The  mouth  of  the  bell  dips  under  the 
liquid  when  in  use  ;  it  is  therefore  tied  over  with  a  piece  of  linen  to 
'keep  out  the  flocks  of  zinc  hydrate,  which  would  otherwise  fall  on  the 
platinum  electrode  and  interfere  with  the  reaction. 

For  oxidations  a  similar  arrangement  is  used,  the  platinum  being 
the  anode,  whilst  mercury  covered  to  the  depth  of  1  centimeter  with 
finely  powdered  red  oxide  of  mercury  forms  the  cathode. 

D.  A.  L. 

Chemical  Energy  and  Electromotive  Power  of  Various  Gal- 
vanic Combinations.  By  J.  Thomsen  (Ann.  Phys.  Ghem.  [2],  11, 
246 — 269). — In  order  that  the  chemical  energy  of  any  galvanic  com- 
bination may  appear  entirely  as  current  electricity,  no  chemical  action 
must  occur  when  the  circuit  is  open.  From  careful  experiments  de- 
tailed in  the  paper,  the  author  concludes  that  in  a  closed  Daniell's 
circuit  the  total  chemical  energy  is  converted  into  current  electricity, 
and  that  the  galvanic  evolution  of  heat  in  the  circuit  is  therefore 
equivalent  to  the  chemical  energy  involved. 

The  chemical  energy  and  electromotive  power  of  various  galvanic 
combinations  have  been  compared,  and  it  is  found  that  a  com- 
plete transformation  of  chemical  energy  into  electricity  takes  place 
in  Daniell's  circuit,  in  Regnault's  circuit  (zinc — sulphuric  acid — 
cadmium  sulphate — cadmium),  and  in  Pincus's  circuit  (zinc— hydro- 
chloric acid — silver  chloride — silver),  i.e.,  in  those  combinations  in 
which  the  metallic  surface  of  the  negative  electrodes  undergoes  no 
change  during  the  electrolytic  process.  The  same  holds  good  approxi- 
mately also  in  those  combinations  in  which  nitric  acid  is  used  (Bun- 
sen's,  zinc — sulphuric  acid — nitric  acid — carbon  ;  and  Thom sen's, 
copper — sulphuric  acid — nitric  acid — carbon,  combinations),  although 
the  formation  of  reduction  products  slightly  vitiates  this  result. 

T.  C. 

Guthrie's  Cryohydrates.  By  H.  Offee  (Wien.  Akad,  Ber.  [2], 
81,  1058 — 1079). — According  to  the  author,  cryohydrates  are  simply 
mechanical  mixtures  of  ice  and  salt.  Definite  crystals  are  not  ob- 
tainable, but  only  opaque  masses  of  crystalline  structure,  even  if  the 
cooling  of  the  solution  takes  place  very  gradually ;  and  from  these 
masses  alcohol  dissolves  out  the  ice,  leaving  a  skeleton  of  the  crys- 
talline anhydrous  salt.  Cryohydrates,  brought  into  cold  water,  do  not 
simply  dissolve,  as  might  be  expected  were  they  chemical  compounds, 
but  become  converted  into  transparent  ice,  free  from  salt. 

Calorimetric  determinations  made  upon  cryohydrates  of  KNO3, 
KCIO3,  and  K2SO4,  and  upon  ice  of  the  same  temperature,  plus  the 
uncombined  salt  in  the  same  proportion  as  contained  in  the  cryohy- 
drate,  furnished  identical  results. 

The  volume  of  the  cryohydrates  is  equal  to  the  sum  of  the  volumes 
of  their  constituents. 

Upon  the  basis  of  these  results,  the  author  denies  the  existence  of 
cryohydrates  as  chemical  compounds,  and  he  is  confirmed  in  his  con- 
clusion by  the  absence  of  any  simple  molecular  proportions  between 
the  water  and  salt  contained  in  them.  Thus  in  the  cryohydrate  of 
NH^Cl,  12--t  mols.  of  water,  in  that  of  KCl,  16-61,  of  Na^COg,  9275,  of 
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K2SO4,  114-2,  and  of  Na.SOi  +  IOH.,0,  165-6  mols.  of  water  would 
be  in  combination  with  1  raol.  of  salt. 

The  fact  that  the  temperature  remains  constant  during  the  separa- 
tion of  the  cryohydrates  affords  no  clue  whatever  as  to  the  nature 
of  the  mass.  Ice  alone  cannot  separate  from  s :)lutions  cooled  to 
the  requisite  temperature,  as  the  remaining  solutiiui  would  be  super- 
saturated for  that  temperature,  whilst  salt  alone  cannot  crystallise 
unless  the  liquid  become  undercooled :  hence  salt  and  ice  crystallise 
simultaneously  in  constant  proportion  at  constant  temperature. 

O.  H. 

Thermic  Properties  of  some  Double  Iodides.  By  M.  Bellati 
and  H.  RoMANESE  (Atti  del  B.  Institutio  veneto  di  science  lettere  ed  arti 
[5],  6). — The  iodides  studied  by  the  authors  were  those  originally 
obtained  by  Meusel,  and  by  Willm  and  Caventou,  on  precipitating  the 
double  potassium  and  mercury  iodide  with  silver  nitrate  and  with  a 
solution  of  copper  sulphate  in  sulphurous  acid  respectively.  In  the 
first  case,  a  yellow  precipitate  is  thrown  down,  which  has  the  property 
of  becoming  red  when  gently  heated  under  water,  whilst  the  scarlet 
copper  salt  changes  to  dark  chocolate  when  heated  to  70°,  both  salts 
recovering  their  original  colour  on  cooling.  As  it  seemed  probable 
that  the  double  salt  prepared  by  Meusel's  method  might  be  a  mixture, 
the  authors  investigated  the  reaction,  and  ascertained  this  to  be  the 
case  :  after  many  trials,  they  found  that  the  best  process  for  preparing 
.the  double  iodide,  Hgl2(AgI)o,  was  to  mix  the  silver  and  mercuric 
iodides  in  the  proportions  indicated  by  the  formula,  and  to  grind  the 
mixture  in  a  mortar  with  alcohol  until  it  had  become  canary  yellow. 
Observations  made  on  the  rate  of  cooling  of  this  compound,  showed 
that  there  was  a  minimum  velocity  at  about  43"".  When  gradually 
heated,  the  colour  became  darker,  being  orange  at  47"5°,.  and  orange- 
red  at  48-5°,  slowly  taking  a  deeper  shade  as  the  temperature  was 
raised.  If  allowed  to  cool  from  a  tempeijature  of  48*5",  the  colour 
does  not  sensibly  change  until  it  falls  below  48°. 

Experiments  were  also  made  with  the  double  copper  salt,  IIgl2.Cu2To, 
prepared  in  a  similar  manner  to  the  silver  salt  ;  here  the  minimu.m 
velocity  in  cooling  was  observed  at  11°. 

The  densities  of  the  compounds  at  0°  referred  to  water  at  0°  were 
determined  :  HglaCAgI).,  being  5-9984,  and  Hgl2.Cu,L,  6-0956. 

A  detailed  description  of  the  dilatometer  and  the  methods  employed 
for  the  determination  of  the  dilatation  of  the  compounds  HgL(Agl)2, 
Hgl2(AgI)3,  and  Hglg-CuoL,  is  given.  The  dilatation  of  the  silver 
salt,  Hgl2(AgI)2,  was  found  to  be  normal  below  40°,  being  expressed 
by  the  formula 

V^  =  1  -I-  0-0000953704^. 

From  45 — 50°,  it  expands  in  an  abnormal  manner,  plainly  indicating 
a  change  of  structure,  whilst  above  50°  (to  80'')  it  again  becomes 
normal 

V^  =  1-006165  -f  0-000088102^. 

The  curve  representing  these  changes  shows  that  the  abnormal 
expansion  commencing  at  about  42°  is    at   first  small,  but  goes  on 
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gradually  increasing  until  it  attains  a  maximnm  at  49 — 61°,  and  then 
at  61 '5°  it  passes  abruptly  to  a  small  and  perfectly  normal  expansion. 
These  changes  are  analogous  to  those  which  take  place  in  most  solid 
bodies  when  undergoing  fusion.  On  allowing  the  double  salt  to  cool, 
a  similar  variation  in  the  rate  of  expansion  is  observed,  but  here  the 
abnormal  period  lies  between  45°  and  about  30°.  The  salt,  Hgl2.(AgI)3, 
behaves  in  a  similar  manner  :  below  40°  its  expansion  is  normal,  the 
volume  being  represented  by 

Vt  =  1.0-000065689/; 
from  40 — 50°  It  is  abnormal,  and  above  60°  it  is  again  regular, 

Yt  =  1-003500  and  0-000084005/. 
The  copper  salt,  Hgl2,Cu2l2,  behaves  normally  below  62°,  -when 

V^=  IH-  0-000078460/; 
from  63 — 72°  it  is  abnormal,  and  above  72° 

Yt  =  1-006803  +  0-0000814728/. 
The  curve  representing  the  abnormal  dilatation  of  this  compound  shows 
that  from  63 — 70°  it  increases  slowly,  but  very  rapidly  between  70"  and 
71°,  the  expansion  becoming  regular  again  at  71*3°.     On  -cooling,  the 
maximum  change  in  the  rate  of  expansion  occurs  at  about  60°. 

The  specific  heat  of  the  compound  Hgl2(AgI)2  for  any  temperature 
T  below  41°  is  expressed  by  the  formula — 

0  =  0-035648  +  0-0011567T  -  0-0000157863T2 ; 

the  heat  necessary  to  raise  the  unit  of  weight  of  the  compound  from 
0°  to  T°,  with  modification  of  structure,  is 

'<3o_T  =  1-58600  and  00613035T, 

whilst  the  specific  heat  of  the  compound  above  51°  is  constant,  and 
equal  to  0-06130. 

The  heat  of  tronsforwation  is  the  amount  of  heat  -absorbed  (\)  or 
evolved  (Xi)  by  the  unit  of  weight  of  the  compound  in  passing  from 
the  one  state  to  the  other,  supposing  the  temperatui'e  to  remain 
constant.  If  the  temperature  is  raised,  and  the  change  of  state  is 
supposed  to  occur  suddenly  and  completely  at  50°,  then  X  =  2*0807; 
but  if  the  temperature  is  supposed  to  fall  and  tlie  change  to  occur  at 
41°,  then  Xj  =  2'0283.  The  amount  of  heat  X  is  sufficient  to  raise  the 
temperature  of  the  compound  38°,  and  is  therefore  relatively  greater 
than  the  heat  of  fusion  of  some  substances. 

For  the  compound  Hgl2(AgI)3 : — 

C  =  0-054404  H-  0-000159362T,  and 
Q,_T  =  1-46850     +  0-0641046T 
X  =  1-7525  and  Xj  1-7323. 
For  the  compound  Hgl2.Cul2 : — 

C  =  0-0532068  4-  0-000082262T,  and 
Q„_T  =  1-90297       +  0-0626421T 

X  =  2-3619  and  \i  =  2-3210.  C.  E.  G. 

Thermochemistry  of  the  Bromides  and  Iodides  of  Phos- 
phorus. By  J.  Ogiee  (Cowpt.  rend.,  92,  83— 86).— The  heats  of 
combination  determined  by  the  author  are  as  follows : — 
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P  sol.  +  lo  gas     =  PIo  sol.     disengage  20'6  heat-units. 

P    J5    +  I3    »      =  PI3  >j  ),         271         „ 

P    „    +  Br5  „      =  PBr5  sol.         „  830 

PBra    -f  Br^  „      =  PBra   „  „  284 

R.  R. 
Thermochemistry  of  Certain  Haloid  Salts.  By  Berthelot 
{Compt,  rend.,  91,  1024 — 1030). — The  property  possessed  by  many 
metallic  chlorides  of  forming  definite  compounds  with  hydracids  is  more 
general  than  has  hitherto  been  supposed,  and  as  these  compounds  play 
an  essential  part  in  many  reactions,  the  author  has  resumed  his  study 
of  them,  from  both  the  chemical  and  thermic  points  of  view.  The 
researches  detailed  in  the  papers  relate  to  the  haloid  salts  of  cadmium, 
lead,  silver,  and  mercury.  R.  R. 

Magnetic  Oxide  of  Iron.  By  Berthelot  (Gompt.  rend.,  92, 
17 — 22). — The  researches  detailed  in  this  paper  show  that  in  the 
reaction  FeO  +  Fe203  =  Fe304,  the  quantity  of  heat  disengaged  is 
4i'4i  heat-units.  The  determinations  were  made  on  a  variety  of  mag- 
netic oxide  of  iron  easily  attacked  by  acids.  R.  R. 

Heat  of  Combustion  of  Carbon  Compounds.  By  J.  Thomsen 
(Ber.,  13,  2320 — 2324). — According  to  the  author,  the  theoretical 
conclusions  of  Quesneville  (Moniteur  Scientifique,  November,  1880)  on 
the  heat  of  combustion  of  carbon  compounds  are  valueless,  as  they  are 
deduced  from  incorrect  observations.  W.  C.  W. 

Vapour-density  of  Chlorine.  By  Y.  Meyer  {Ber.,  13,  1721 — 
1723). — The  vapour-density  of  chlorine  from  platinous  chloride,  as 
given  by  C.  Meyer  and  the  author  (this  Journal,  38,  214),  is  too  low, 
owing  to  some  undiscovered  source  of  error.  A  re- determination  at 
temperatures  similar  to  that  used  in  the  case  of  iodine  (this  Journal, 
38,  788),  gave  a  result  2*05,  intermediate  between  the  normal 
density  and  the  result  obtained  before  Qoc.  cit.).  This  the  author 
regards  as  showing  that  by  a  further  increase  of  temperature,  a 
further  decrease  in  density  will  be  observed.  As  regards  the  source 
of  error  pointed  out  by  Peterson  and  Ekstrand  (this  Journal,  38,  841), 
the  author  shows  the  air  condensed  by  platinous  chloride  to  be  too  small 
to  affect  the  result.  Further,  the  recent  determinations  of  the  density 
of  iodine  vapour  at  1250°  by  Troost  {Compt.  rend.,  91,  55),  proved  that 
the  results  obtained  by  Dumas'  method  agree  with  those  obtained  by 
the  author's  method.  P.  P.  B. 

Volume  Relations  in  the  Formation  and  Decomposition  of 
Salts.  By  W.  Mullee-Erzbach  (Ber.,  14,  217— 222).— An  examina- 
tion of  a  large  number  of  metallic  carbonates,  sulphates,  and  nitrates 
shows  that  whenever  an  act  of  double  decomposition  is  attended  by 
an  evolution  of  heat,  it  is  also  accompanied  by  a  contraction  of  the 
total  volume  of  the  bodies  taking  part  in  the  reaction. 

w.  c.  w. 

Specific  Volumes  of  Oxides.  By  B.  Brauner  and  J.  I.  Watts 
(Phil.  Mag.  [5],  11,  60—64). — The  specific  volumes  of  all  the  normal 
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oxides  at  present  known  are  arranged  in  a  table  which  is  of  the  same 
form  as  Mendelejeff's  original  classification  of  the  elements  (Annale^i, 
Slip.,  8,  143).  The  numbers  refer  to  one  atom  of  the  metal  in  the 
form  of  oxide.  Such  a  table  shows  that  the  specific  volume  increases 
in  each  horizontal  series  from  left  to  right,  and  also  with  the  atomic 
weight  in  each  vertical  group,  and  further  that  there  is  a  character- 
istic difference  between  the  members  of  the  odd  and  even  series  of  the 
table.  The  specific  volume  of  any  oxide  may  be  found  from  a  con- 
sideration of  the  surrounding  values. 

If  the  volume  which  one  atom  of  oxygen  possesses  in  the  various 
oxides  be  found  by  subtracting  the  specific  volume  of  the  metal 
(which  is  supposed  to  enter  into  combination  without  alteration)  from 
that  of  the  oxide,  it  is  seen: — (L.)  In  strong  bases  the  oxygen  has  a 
negative  value.  (2.)  In  the  oxides  of  heavy  metals  and  metalloids 
the  volume  of  the  oxygen  is  positive.  (3.)  The  earth  metals  unite 
with  oxygen  without  any  appreciable  change  of  volume,  and  thus  form 
a  connecting  link,  between  acids  and  bases.  (4.)  The  higher  the 
specific  volume  of  the  element  in  the  oxide,  the  less  positive  or  more 
negative  is  the  specific  volume  of  the  oxygen.  (5.)  The  more  negative 
the  value  of  the  oxygen,  the  greater  is  the  affinity  of  the  metal  for 
the  oxygen. 

The  following  specific  gravity  determinations  are  new : — LisO  at 
15°  C.  =  2-102,  sp.  vol.  =  7-12  ;  BiaOs  at  ?°  =  5-918  ;  UO3  at  ?°  = 
5-26,  and  5*02.  T.  C. 

Volume  Constitution  of  Liquid  Compounds.  By  H.  Schro- 
der (Ann.  Phys,  Ghem.  [5],  11,  997 — ^1015). — The  boiling  points  and 
molecular  volumes  of  a  number  of  compounds  are  compared,  and  it  is 
shown : — (1.)  That  in  many  series  of  isomeric  compounds,  those 
isomerides  which  have  the  highest  boiling  point  have  also  the  greatest 
molecular  volume.  This  holds  good  in  the  case  of  the  acids  and  their 
isomeric  ethers,  of  the  normal  and  their  isomeric  iso-compounds,  and 
of  the  isomeric  ethers  themselves.  (2.)  That  in  many  series  of  com- 
pounds the  differences  of  boiling  point  diminish,  whilst  the  differences 
of  molecular  volume  increase  as  the  atomic  weight  increases.  This  is 
applied  in  the  case  of  the  halogen  compounds  of  phosphorus,  anti- 
mony, and  the  alcohol  radicals,  and  also  in  the  case  of  certain  acids, 
ethers,  alcohols,  &c. 

In  conclusion,  the  author  discusses  the  bearing  of  his  theory  of 
stores  on  these  facts,  and  concludes  that  the  volumes  occupied  by  the 
elements  of  any  compound  stand  to  one  another  in  simple  proportions, 
and  that  carbon,  hydrogen,  oxygen,  and  nitrogen  each  generally 
occupy  one  store.  In  certain  cases,  however,  these  elements  have  a 
different  condensation  or  ste re- value  depending  on  the  quanti valence 
which  they  exhibit  in  the  compound.  T.  C. 

Note. — It  has  already  been  pointed  out  by  Carnelley  (Proc.  Roy. 
Soc,  197,  1879;  Phil.  Mag.,  Nov.,  1879,  368)  that  in  many  series  of 
compounds,  both  organic  and  inorganic,  the  difference  of  boiling  point 
and  also  of  melting  point  diminishes  as  the  atomic  weight  increases. 
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Inorganic   Chemistry. 


Density  of  Iodine  Vapour.  By  J.  M.  Crafts  and  F.  Meier 
{Comjpt.  rend.^  92,  39 — i2), — The  authors  have  investigated  the 
anomalous  decrease  of  the  density  of  iodine  vapour  attending  rise  of 
temperature,  which  was  discovered  by  Meyer.  Their  results  show  that 
at  a  temperature  below  700"^  the  density  is  normal,  and  corresponds 
with  the  molecular  constitution  lo ;  that  between  700°  and  1400°  it 
gradually  decreases  as  the  temperature  rises  ;  after  the  higher  limit  is 
reached,  it  again  becomes  constant  with  half  its  former  value,  thus 
indicating  the  molecular  condition  represented  by  I.  The  exact  limits 
of  temperature  and  the  curves  representing  the  change  vary  with  the 
tension.  R.  R. 

Preparation  of  Ozone  by  Heating  Substances  containing 
Oxygen.  By  A.  R.  Leeds  {Ber.,  13,  2351— 2353).— The  so-called 
ozone  reaction  exhibited  by  the  oxygen  evolved  by  the  action  of  heat 
on  mercury  and  silver  monoxides,  manganese  and  lead  di- oxides,  and 
periodic  acid,  is  due  to  traces  of  chlorine  contained  in  the  oxides. 

w.  c.  w. 

Nitrification.    By  P.  Hautefeuille  and  J.  Chappuis  (Compt.  rend., 

91,  134 — 136). — In    a  mixture    of  oxygen    and    nitrogen,    tlie    silent 

electrical  discharge  taken  at  very  low  tensions  does  not  determine  the 

formation  of  any   appreciable  quantity   of  ozone.     The  spectroscope, 

■^  however,  indicates  the  existence  in   the   mixture  of  a   compound  of 

oxygen  and  nitrogen,  and  when  the  gases  are  made  to  pass  through  a 

.heated  tube,  the   decomposition  of  this   compound  is  shown   by  the 

spectrum  of  hyponitrous  acid   making  its  appearance.     The  results  of 

,  the  authors'  observations  and  those  of  Berthelot  show  that  a  spark  or 

powerful    silent    discharge    produces  pernitric    acid,    which,    by    the 

attendant  elevation  of    temperature,    is    converted    into    hyponitrous 

acid.     It  follows,  therefore,  that  silent  discharges,  corresponding  with 

feeble  tensions,  are  able  to  furnish  nitric  acid  as  the  ultimate  result  of 

the  decomposition  of  pernitric  acid.  R.  R. 

Spectra  of  Compound  Gases  and  a  New  Compound  of 
Nitrogen  and  Oxygen.  By  P.  Hautefeuille  and  J.  Chappuis 
{Compt.  rend.,  92,  80 — 83). — The  absorption- bands  of  ozone  prepared 
from  pure  oxygen,  disappear  slowly  at  ordinary  temperatures,  rapidly 
when  the  gas  is  exposed  to  a  red  heat.  The  same  results  are  ol)tained 
when  the  ozone  is  mixed  with  nitrogen,  without  the  latter  having 
traversed  the  electrical  apparatus  ;  that  is,  the  heat  does  not  determine 
the  formation  of  hyponitric  acid.  Chemists  are  agreed  that  by  the 
silent  electric  discharge,  ozone  may  be  prepared  in  the  presence  of 
nitrogen,  if  only  weak  electric  tensions  are  employed.  The  authors 
have  found  that  when  the  silent  discharge  is  passed  through  a  dry 
mixture  of  ox j gen  with  at  least  one-seventh  of  nitrogen  at  the  ordi- 
nary temperature,  a   substance   hitherto    unobserved   is   formed,    its 
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presence  bein^  indicated  by  a  very  remarkable  absorpfcion-spectrnm 
characterised  by  fine  very  dark  lines  in  the  red,  orange,  and  green. 
Electrified  nitrous,  or  hyponitrous,  or  anhydrous  nitric  acid  does  not 
yield  this  spectrum.  Water  or  a  trace  of  moisture  immediately  causes 
the  spectrum  to  disappear,  and  the  substance  is  therefore  an  anhy- 
drous compound  capable  of  forming  an  acid.  The  mixture  of  ozone 
and  the  new  substance  is  changed  by  a  red  heat,  yielding  hyponitrous 
acid.  At  ordinary  temperatures,  the  change  is  slow,  and  a  period  of 
from  24  to  48  hours  occurs  after  the  disappearance  of  the  dark 
lines  of  the  new  substance,  before  those  of  the  hyponitrous  acid  make 
their  appearance.  The  authors  confirm  an  unpublished  observation 
of  Berthelot,  namely,  that  a  mixture  of  hyponitrous  acid  and  oxygen 
was  rendered  colourless  by  the  silent  discharge,  and  they  found  the 
colourless  mixture  to  yield  the  spectrum  of  the  new  substance,  but 
none  of  the  bands  of  hyponitrous  acid.  These  results  can  be  ex- 
plained by  admitting  the  formation  of  a  pernitrw  acid  formed  under 
conditions  analogous  to  those  under  which  Berthelot  found  persul- 
phuric  acid  to  be  produced.  R-  R. 

New  Derivative  of  Nitrogen  Sulphide.  By  E.  DEMARgAY 
(Compt.  rend.,  91,  1066 — 1068). — Among  the  products  of  the  reaction 
of  nitrogen  sulphide  on  yellow  chloride  of  sulphur  is  a  substance 
forming  yellow  microscopic  crystals  soluble  in  water.  These  are 
regarded  by  the  author  as  the  chloride  of  a  radical,  84^3,  which  he 
proposes  to  designate  thiotrithiazyle,  and  of  which  he  describes  a 
nitrate  and  a  bisulphate.  The  former  crystallises  in  large  lemon-yellow 
plates,  and  the  latter  in  pale-yellow  needles.  B.  R. 

Action  of  Phosphorus  on  Hydriodic  and  Hydrobromic  Acids. 

By  A.  Damoiseau  (Bull.  Soc.  Chim.  [2],  35,  49 — 51). — When  a  cur- 
rent of  hydriodic  acid  gas  is  passed  over  yellow  phosphorus  at  ordinary 
temperatures,  phosphonium  iodide  and  phosphorus  diiodide  are  formed, 
and  a  small  quantity  of  the  phosphorus  is  converted  into  the  red 
modification,  P5  +  8HI  =  2PH4I  +  SPIa.  When  the  same  gas  is 
passed  over  red  phosphorus  no  reaction  takes  place,  even  if  the  latter 
be  heated  to  100°.  A  trace  of  phosphonium  iodide  is  formed,  but  its 
formation  is  probably  due  to  the  presence  of  a  small  quantity  of 
ordinary  phosphorns. 

If  the  phosphorus  is  added  to  a  concentrated  solution  of  hydriodic 
acid  at  ordinary  temperatures,  the  same  reaction  takes  place,  although 
somewhat  less  rapidly.  The  phosphonium  iodide  and  phosphorus  di- 
iodide produced  are  not  decomposed  so  long  as  the  hydriodic  acid  is  in 
excess.  If  the  phosphorus  is  added  in  excess,  the  reaction  is  modified 
by  the  presence  of  the  water.  T'he  phosphorus  diiodide  is  decomposed 
with  production  of  phosphorus  acid  and  hydriodic  acid;  the  latter 
acts  on  a  fresh  quantity  of  phosphorus,  forming  phosphonium  iodide 
and  phosphorus  diiodide ;  this  latter  is  at  once  decomposed,  and  thus 
the  final  products  of  the  reaction  are  phosphonium  iodide  and  phos- 
phorus acid,  P2  +  HI  -t-  3H2O  =  PH4I  +  H3PO3.  But  saturated 
solutions  of  hydriodic  acid  contain  about  3^  mols.  of  water  to  1  mol. 
of  acid ;  consequently,  during  the  progress  of  the  reaction,  the  relative 
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proportion  of  water  present  rapidly  increases  and  the  reaction  is 
limited  by  the  decomposition  of  the  phosphoninm  iodide.  The  series 
of  reactions  ends  in  a  state  of  equilibrium  between  the  reacting  bodies 
and  the  products  formed.  If  gaseous  hydriodic  acid  be  passed  into 
the  liquid,  or  a  small  quantity  of  iodine  and  phosphorus  bo  introduced, 
the  formation  of  phosphonium  iodide  recommences,  and  the  whole 
liquid  is  quickly  converted  into  a  mass  of  crystals  of  phosphonium 
iodide  and  phosphorous  acid. 

To  prepare  phosphonium  iodide  by  means  of  this  reaction,  10  parts 
of  white  phosphorus  in  small  pieces  are  added  to  22  parts  of  a  cold 
saturated  solution  of  hydriodic  a^jid.  After  some  hours  2  parts  of 
iodine  are  added,  the  mass  of  crystals  which  forms  is  freed  from 
phosphorous  acid  by  washing  with  a  solution  of  hydriodic  acid,  and 
the  phosphonium  iodide  is  dried  as  quickly  as  possible.  It  contains 
traces  of  phosphorus  iodide  and  red  phosphorus,  but  is  sufficiently 
pure  for  most  purposes.  Hydriodic  acid  solution  acts  slowly  on  red 
phosphorus  at  ordinary  temperatures  ;  after  some  hours  crystals  of 
phosphonium  iodide  are  formed. 

Hydrobromic  acid  solution  does  not  act  on  phosphorus  in  the  cold. 
In  sealed  tubes  at  100 — 120°  phosphonium  bromide  is  formed  in  con- 
siderable quantity.  In  no  case  was  phosphorus  bromide  obtained,  and 
the  author  has  found  that  phosphorus  tribromide  is  gradually  decom- 
posed by  a  concentrated  solution  of  hydrobromic  acid.  C.  H.  B. 

Fluo-salts  of  Telkirium.  By  A.  Hogbom  (B%IL  Soc  Chem.  [2], 
35,  60 — 62). — Solutionis  of  tellurous  acid  and  various  hydrates  and 
carbonates  in  hydrofluoric  acid,  were  -evaporated  over  oil  of  vitriol. 
No  salts  were  obtained  with  glucinum,  silver,  copper,  or  nickel.  The 
solutions  of  copper  and  nickel  gave  well  formed-crystals  of  the  simple 
fluorides.  When  the  tellurium  fluoride  was  in  excess,  crystals  were 
obtained  having  the  composition  TeFl4.4H20.  Potassium,  barium, 
and  ammonium  gave  salts  having  the  general  formula  RTeFlg.  These 
double  salts  crystallise  somewhat  easily,  but  the  crystals  become 
opaque  when  exposed  to  the  air,  and  ure  apparently  decomposed  by 
water.  The  ammonium  salt,  NH4.TeFl5.H2O,  crystallises  in  colourless 
prisms ;  the  potassium  salt,  KTePls,  in  long  colourless  needles ;  and 
the  barium  compound,  BaTe2Flio.H20,  in  irregular  lamella). 

C.  H.  B. 

Action  of  Hydrochloric  Acid  on  Metallic  Chlorides.  By 
A.  DiTTE  {Gompt.  rend.,  91,  986 — 989).— In  this  paper,  the  solubility 
of  mercurous  chloride  in  hydrochloric  acid  is  traced  to  the  formation 
of  a  crystallisable  compound,  Hg2Cl2.H2d2;  and  the  author  considers 
that  analogous  compounds  are  formed  in  the  cases  of  the  chlorides  of 
gold,  platinum,  bismuth,  and  antimony.  On  the  other  hand  there 
exists  a  class  of  chlorides  represented  by  AgCl,  the  solubility  of  which 
is  but  slightly  increased  by  hydrochloric  acid,  and  on  cooling  the  solu- 
tions nothing  but  the  anhydrous  chloride  separates.  R.  R. 

Solubility  of  a.  Mixture  of  Sodium  and  Potassium  Chlo- 
rides.  By  J.  Schonach  {Wien.  Ahad.  Ber.  [2],  80,  525— 533).— The 
author  finds  that  when  sodium  and  potassium  chlorides  are  together 
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dissolved  in  water,  so  that  the  solution  is  saturated  for  both  salts,  the 
solubility  of  both  salts  is  diminished,  that  of  potassium  chloride  in  a 
greater  degree  than  sodium  chloride.  The  solubility  of  the  mixture 
does  not  correspond  to  the  sum  of  the  solubilities  of  the  two  salts,  but 
is  less  the  higher  the  temperature.  The  less  soluble  salt  is  removed 
by  the  more  soluble  salt,  in  accordance  with  the  law  of  Hauer. 

0.  H. 

Action  of  Heat  on  Sodium  Hydrogen  Sulphite.  By  G.  A. 
Barbaglia  and  P.  Gucci  (Ber.,  13,  2325 — 2326). — When  a  concen- 
trated solution  of  sodium  hydrogen  sulphite  is  heated  in  sealed  tubes 
at  150°,  it  is  decomposed  into  sulphate,  sulphur,  and  free  sulphuric 
acid — 

GNaHSOa  =  3Na2S04  +  H2SO4  +  S-,  +  2H2O. 

Solutions  of  the  acid  sulphites  of  magnesium  and  of  ammonium 
undergo  similar  decomposition.  W.  C.  W. 

Sodium  Borotungstates.  By  D.  Klein  (Compt  rend.,  91,  1070). 
— Continuing  his  researches  on  the  products  of  the  reactions  he  has 
already  described  (this  Journal,  1880,  Abstr.),  the  author  in  the 
present  paper  details  the  preparation  of  disodic  and  tetrasodic  boro- 
duodecitungstates.  R.  R. 

Atomic  Weight  of  Glucinum.  By  B.  Brauner  (Phil.  Mag.  [5], 
11,  65 — 71). — Nilson  and  Pettersson  (Wiedemann's  Ann.  Chem.,  4, 
554;  Ber.,  11,  381,  906;  13,  2035)  have  recently  proposed  the  view 
that  glucinum  is  trivalent,  and  not  bivalent,  as  hitherto  supposed. 
This  they  contend  is  supported  (1)  by  the  specific  heat  of  the  element, 
and  (2)  by  a  comparison  of  the  molecular  volumes  and  molecular  heats 
of  the  rare  earths  and  their  sulphates.  The  first  of  these  has  been  dis- 
cussed by  L.  Meyer  (Ber.,  13,  1780),  and  it  is  therefore  only  the  latter 
which  is  dealt  with  in  the  present  communication.  The  author  con- 
cludes that  the  molecular  volume  of  glucinum,  the  molecular  volume 
of  the  sulphate,  the  molecular  heat  of  the  oxide,  the  atomic  heat  of  the 
oxygen  contained  in  it,  and  the  chemical  nature  of  the  metal  itself,  all 
require  that  the  element  should  be  bivalent,  and  have  the  atomic 
weight  9'1.  The  physical  constants  for  the  oxide  GO  correspond 
exactly  with  the  dyad  position  usually  assigned  to  glucinum  in  the 
periodic  classification,  which  position  is  completely  analogous  to  that  of 
the  element  lithium,  so  far  as  the  physical  properties  of  this  metal  are 
known.  Finally  the  authors  give  a  new  confirmation  of  the  view  that 
glucinum,  like  eleven  other  elements  of  low  atomic  weight  and  small 
atomic  volume,  is  an  exception  to  the  law  of  Dulong  and  Petit. 

T.  C. 

Distribution  of  the  Cerite  Metals.  By  A.  Cossa  (Gazzetta,  10, 
465 — 466). — In  a  former  paper  (this  Journal,  Abstr.,  1879,  695)  the 
author  pointed  out  that  cerium,  lanthanum,  and  didymium  were  very 
widely  distributed,  being  found  not  only  in  numerous  rocks,  but  also 
in  bones,  and  in  the  ashes  of  rice,  tobacco,  and  the  beech ;  he  has  since 
found  them  in  the  ashes  of  other  plants,  notably  the  vine.  It  seemed 
a  matter  of  importance  to  ascertain  if  they  were  present  also  in  the 
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human  body,  and  it  was  found  in  an  experiment  on  600  kilograms  of 
urine,  that  the  pure  oxalates  of  the  cerium  metals  could  be  isolated  in 
quantity  sufficient  to  give  the  characteristic  reactions  of  these  metals. 

In  the  former  paper,  it  was  stated  that  these  metals  were  associated 
with  calcium  in  preference  to  magnesium,  and  an  examination  of 
50  grams  of  wagnerite  failed  to  show  any  trace  of  the  metals,  whilst 
the  same  quantity  of  apatite  gives  abundant  indications.  Kjerulfina, 
from  Bamle,  which  is  wagnerite  more  or  less  converted  pseudo- 
morphically  into  apatite,  was  examined  ;  on  separating  the  two  minerals, 
the  apatite  was  found  to  contain  the  cerium  metals,  whilst  the  wag- 
nerite was  quite  free  from  them.  C.  E.   G. 

Didymium  Tungstate.  By  A.  Cossa  {Gazzetta,  10,  4<Q7 — 468).— 
The  crystallographic  determinations  of  Sella  having  shown  that  arti- 
ficial didymium  tungstate  (this  Journal,  1879,  Abstr.,  695)  is  isomor- 
phous  with  scheelite,  the  author  was  induced  to  undertake  experiments 
to  ascertain  if  its  molecular  specific  heat  is  conformable  with  the  hypo- 
thesis of  the  bi valence  of  didymium  in  the  neutral  tungstate.  The 
didymium  tungstate  was  prepared  in  a  manner  similar  to  the  cerium 
compound,  by  adding  a  solution  of  didymium  sulphate  to  one  of  normal 
sodium  tungstate.  The  washed  and  calcined  precipitate  is  amorphous, 
and  fuses  more  readily  than  the  cerium  compound,  or  than  scheelite, 
yielding  a  homogeneous,  rose-coloured,  crystalline  mass.  Its  specific 
gravity  at  14°  is  6*69,  and  the  mean  of  11  determinations  of  its  specific 
heat  by  Kopp's  method  was  0'08B1.  This  multiplied  by  the  molecular 
weight  of  I)iW04  =  344  gives  28*58,  a  number  agreeing  closely  with 
the  theoretical  for  the  normal  tungstate  of  a  bivalent  radical,  and  with 
that  found  for  cerium  tungstate  (27"21),  and  for  scheelite  (28'94). 
This  in  conjunction  with  the  crystallographic  observations,  tends  to 
show  that  didymium  in  didymium  tungstate  is  bivalent, 

C.  E.  G. 

Action  of  Hydrofluoric  Acid  on  Ammonium  Bichromate. 
By  L.  Varenne  {Gom'pt.  rend.,  91,  989). — Ammonium  dichromate 
treated  with  excess  of  hydrofluoric  acid  yields  shining  bright  red 
crystals  of  a  substance  having  the  composition — 

NH4F1.2Cr03  or  NH40.Cr03.CrO,Fl. 

•  When  exposed  to  air,  these  crystals  cliange  but  slowly ;  they  attack 
glass,  are  immediately  decomposed  by  heat,  disengaging  a  gas  which 
acts  on  glass.  The  edges  of  the  platinum  vessel  in  which  the  mixture 
of  hydrofluoric  acid  and  ammonium  dichromate  was  boiled  were  found 
to  have  been  acted  on  by  a  gas  which  escaped  in  extremely  small 
bubbles,  at  the  same  time  that  a  peculiar  odour  was  noticed.  The 
author's  suggestion  is  that  possibly  fluorine  was  liberated. 

;  R.  R. 

Chromium  Sulphides.  By  M.  Groqer  {Wien.  Akad.  Ber.  [2], 
81,  531 — 538). — The  author  has  succeeded  in  preparing  several  double 
sulphides  of  chromium  and  zinc,  iron,  &c.,  corresponding  to  the  double 
OxidiBs  of  chromium  and  the  same  metals. 

Trichromic  tetrasul'^lddc^  CraSi,  is  prepared  by  heating  dried  chro- 
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miura  oxide  with  an  excess  of  finely  powdered  sulphur  in  a  current  of 
hydrogen  in  a  Rose's  crucible,  until  no  more  sulphur  is  volatilised. 
It  is  advisable  after  cooling  to  remix  the  product  with  sulphur  and 
repeat  the  operation.  The  sulphide,  which  corresponds  with  magnetic 
iron  oxide,  Fe304,  is  a  greyish-black  powder,  insoluble  in  water,  very 
slightly  soluble  in  concentrated  hydrochloric  acid,  but  easily  soluble  in 
strong  nitric  acid. 

Zinc  sulphochromite,  ZnCr2S4,  is  obtained  by  heating  a  mixture  of  zinc 
and  chromium  hydroxides  with  sulphur.  The  mixture  is  prepared  by 
precipitating  with  ammonia  solutions  of  zinc  and  chromium  sulphates 
mixed  in  the  proportion  of  rather  more  than  1  mol..  of  ZnS04  to 
1  mol.  of  CrS04.  The  heating  is  commenced  in  a  Rose's  crucible  ; 
then  the  substance  is  finely  powdered  and  heated  in  porcelain  boats  in 
sulphur  vapour  for  four  hours,  and  afterwards  in  a  current  of  carbonic 
anhydride  until  no  more  sulphur  is  given  off.  The  product  is  finally 
boiled  with  concentrated  hydrochloric  acid.  It  is  a  dark  brown 
powder,  which  is  insoluble  in  water,  almost  insoluble  in  concentrated 
hydrochloric  acid,  but  soluble  in  nitric  acid  and  in  aqua  regia. 

Ferrosulphochromite,  FeCr2S4,  is  prepared  from  a  mixture  of  iron  and 
chromium  hydroxides  in  a  manner  similar  to  the  zinc  compound.  It 
is  a  black  powder,  insoluble  in  water  and  concentrated  hydrochloric 
acid,  but  soluble  in  nitric  acid  and  in  aqua  regia. 

Manganese  sulphochromite,  MnCr2S4,  prepared  in  a  manner  similar 
to  the  two  preceding  compounds,  is  a  chocolate-brown  powder, 
which  is  insoluble  in  water  and  strong  hydrochloric  acid,  but  soluble 
in  nitric  acid  and  aqua  regia. 

The  compound  Cr2S3  appears  to  play  the  part  of  the  sulphanhydride 
of  the  hypothetical  acid  H3Cr2S4.  J.  I.  W. 

Separation  of  the  Metals  of  Platinum  Ores.  By  E.  Willm 
(Bull.  Soc.  Chim.  [2],  34,  679). — The  ore  is  dissolved  in  aqua  regia., 
the  greater  part  of  the  platinum  separated  by  means  of  ammonium 
chloride,  and  the  other  metals  precipitated  by  zinc.  The  precipitate 
is  treated  *vith  nitric  acid,  and  the  neutral  solution  of  the  nitrates 
agitated  with  mercury,  when  the  palladium  is  precipitated,  together 
with  other  metals  of  the  platinum  group.  C.  H.  B. 

Platinous  Hypophosphite.  By  R.  Engel  (Compi.  rend.,  91, 
1068 — 1070).— The  author  obtained  platinous  hypophosphite  by  pass- 
ing  a  current  of  phosphoretted  hydrogen  into  an  aqueous  solution  of 
platinum  tetrachloride.  It  is  a  yellow  powder,  insoluble  in  water, 
alcohol,  or  acids.  Placed  in  suspension  in  solutions  of  gold,  silver, 
copper,  mercury,  or  palladium,  it  immediately  reduces  the  salts  even 
in  the  cold,  and  at  the  same  time  is  itself  partially  reduced. 

R.  R. 
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Mineralogical   Chemistry. 


Formation  of  Hydrogen  in  the  Stassfurt  Potash  Mines. 
By  H.  Precht  (Ber.,  13,  2326— 2328).— The  hypothesis  that  the 
hydrogen  in  the  Stassfurt  carnallite  beds  owes  its  origin  to  the  decom- 
position of  water  by  ferrous  chloride,  is  supported  by  the  discovery  of 
the  occurrence  of  a  ferrous  potassium  chloride,  FeCl2.2KCl  +  2H2O, 
in  these  deposits.  The  mineral,  to  which  the  name  "  Douglasite " 
has  been  given,  is  found  in  small  crystals,  of  a  green  colour. 

w.  c.  w. 

Contemporaneous  Production  of  Native  Sulphur  in  the 
Subsoil  of  Paris.  By  DAUBsiE  (Compt.  rend.,  92,  101—103). — The 
paper  describes  the  occurrence  of  native  crystallised  sulphur  in  the 
subsoil  of  Paris.  It  has  its  origin  in  the  action  of  organic  matters  on 
calcium  sulphate.  The  author  is  of  opinion  that  the  deposits  of  sul- 
phur found  in  stratified  rocks  have  a  similar  origin.  B.  B. 

Covellin  occurring  as  encrusting  Pseudomorph  on  a  Bronze 
Celtic  Axe  found  on  the  Salzberg  near  Hallstadt.  By  F. 
V.  HoCHSTETTER  (Jahrb.  f.  Mm,  1880,  1,  Bef .  42)*. — In  an  old  timber- 
ing discovered  at  the  above-mentioned  locality  in  1877,  and  doubtless 
coeval  with  the  well  known  Celtic  tombs  occurring  there,  there  were 
found  embedded  in  a  very  fine  and  tenacious  blue  clay  a  so-called 
"  Palstab,"  of  bronze,  and  a  lump  of  metallic  copper  of  the  size  of  a 
hen's  egg,  both  of  which  were  coated  with  a  blue  crust  from  0  5  to 
1  cm.  thick. 

The  analysis  of  the  crust  on  the  last-mentioned  object,  in  w^hicli 
small  beads  of  copper  pyrites  could  be  recognised,  gave  3337  p.  c. 
sulphur  and  66'26  copper,  which,  together  with  the  density  (4*611), 
the  colour,  the  shining  streak,  and  the  mild  texture,  shows  that  the 
encrusted  substance  consists  of  covellin,  CuS. 

A  cross  section  of  the  object  showed  that  only  the  external  zone 
consists  of  pure  compact  covellin,  while  the  inner  layer  of  this  crust 
has  a  scaly  structure,  and  is  mixed  with  copper  pyrites  ;  and  beneath 
this  comes  a  layer  having  a  decided  tinge  of  grey,  and  resolvable  in 
thin  section  under  the  microscope  into  covellin  and  metallic  copper, 
mixed  with  larger  and  smaller  granules  of  calcium  carbonate.  Close 
upon  the  upper  nucleus,  which  is  much  corroded  and  jagged  with 
hollows  and  teeth,  lie  also  spherules  of  calcium  carbonate  2  mm.  in 
diameter,  which  from  their  crystalline  aspect  are  regarded  by  the 
author  as  arragonite. 

The  formation  of  this  encrusting  pseudomorph  is  easily  explained 
by  the  nature  of  the  locality.  Gypsiferous  clay  containing  large 
quantities  of  animal  and  vegetable  remains  yielded  a  plentiful  supply 
of  calcium  sulphide  and  hydrogen  sulphide ;  and  these  compounds 
either  acted  directly  on  the  copper,  or  if,  as  Bonsdortf  supposes,  they 
acted  on  it  only  after  it  had  been  attacked   by  moist  air  containing 

The  JahrhucTi  fur  Mineralogie  is  now  published  in  two  volumes  annually,  each 
containing  Original  Memoirs  and  Abstracts  (Kef crate)  separately  paged. 
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carbonic  acid,  the  carbonic  acid  in  this  instance  playing  an  active  part ; 
then  the  copper  must  have  been  precipitated  at  the  moment  of  forma- 
tion of  the  carbonate.  The  process  may  be  represented  by  the  follow- 
ing equations : — 

Cu  +  CaS  -f  CO2  +  0  =  CuS  +  CaCOa, 

or  Cu  +  CaS  +  CaCA  +  0  =  CuS  +  2CaC03. 

The  copper  pyrites  may  be  supposed  to  have  been  formed  when 
the  ferrous  solution  was  neutralised,  whereupon  also  iron  sulphide  was 
precipitated  and  entered  into  combination  with  the  copper  sulphide. 

A  similar  product  from  the  same  locality  was  described  in  1872  by 
Priwoznik  (this  Journal,  25,  882). 

Lastly,  the  author  notices  various  pseudomorphoses  of  the  sulphides 
of  iron  and  copper  and  of  the  compounds  of  cupric  oxide,  and  points 
out  that  native  copper  under  ordinary  circumstances  can  be  con- 
Alerted  only  into  cupric  compounds,  no  instance  having  yet  been  ob- 
served of  the  pseudomorphosis  of  a  sulphide  of  copper  after  metallic 
copper.  H.  W. 

A  New  Form  of  Tetrahedrite.  By  F.  W.  Clarke  and  Mary  E. 
Owens  {Ber.,  13,  1786 — 1787). — A  specimen  of  a  mineral  from 
Arizona  is  described.  It  was  massive,  of  a  steel-grey  colour,  sp.  gr. 
4-34 — 4' 36,  and  possessing  all  the  properties  of  a  tetrahediite.  The 
results  of  analysis  are  as  follows  : — 

S    =  21-67  p.  c.     Ca  =  33-53  p.  c.     Ag  =  1-80  p.  c. 
Sb  =  24-72     „       Pb  =  16-23     „       Fe  =  0-56     „ 

This  mineral  does  not  correspond  with  any  described  species,  and 
its  atom -relations  point  to  its  being  a  tetrahedrite  in  which  part  of  the 
copper  is  replaced  by  lead.  V.  H.  V. 

Nickel-speiss  (Placodin).  By  J.  Braun  (Jahrh.f.  Min.,  1880,  1, 
Ref.  46). — The  nickel-speiss  described  by  Gustav  Rose  as  quadratic 
was  regarded  by  Breithaupt  as  monoclinic,  and  designated  as  placodin. 
Braun,  however,  finds  that,  in  spite  of  the  similarity  of  habit  which 
the  crystals  exhibit  to  Breithaupt's  placodin,  their  faces  are  neverthe- 
less reducible  to  the  quadratic  forms  described  by  Rose,  and  that  the 
apparently  monoclinic  character  of  the  crystals  is  due  to  peculiarities 
of  development.  Axial  ratio  a  :  c  =  1  :  1-125.  Besides  the  forms 
observed  by  Rose  and  Breithaupt,  viz.,  P,  2P,  |P,  f  P,  and  OP,  Braun 
has  distinguished  the  following  :  f P,  i^P,  fP. 

The  formula  Ni2As,  given  by  Breithaupt,  has  not  been  confirmed 
by  the  numerous  analyses  made  by  others,  whose  results  moreover 
differ  considerably  from  one  another.  Braun  endeavours  to  accoant 
for  this  diversity  of  composition  by  regarding  nickel-speiss  as  a  mix- 
ture or  alloy,  the  forms  of  which  are  not  altered  by  the  addition  of 
small  propoi'tions  of  foreign  substances.  A  new  analysis  made  with 
a  small  quantity  of  substance  gave  5556  p.  c.  Ni(Co),  37-50  As,  and 
5*76  S,  whence  may  be  deduced  the  atomic  proportion  NiggAsioCSs), 
indicating  that  the  substance  analysed  may  be  regarded  as  essentially 
NiaAs^.      Sp.  gr.  =  7-694.  H.  W. 
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Two  New  Mineral  Species  from  the  Mineral  Locality  of  Pair- 
field  Co.,  Connecticut.  By  G.  J.  Brush  and  E.  S.  Dana  (Sill. 
Amer.  Joar.,  1879,  vol.  7). — 1.  Fairfieldite. — This  mineral  occurs  in 
crystalline  groups,  rarely  in  distinct  crystals.  Many  laminar  altera- 
tions of  it  are  similar  in  structure  to  gypsum,  while  others  are  more 
cauliform  and  resemble  stilbite.  Hardness  =  3"5  ;  sp.  gr.  =  3  15  ; 
cleavage  perfect  parallel  to  coPob ;  less  distinct  parallel  to  ooPdb. 
The  lustre  is  inferior  to  that  of  diamond,  and  resembles  that  of 
mother-of-pearl ;  very  bright  on  the  cleavage-surfnce.  The  mineral  is 
transparent,  and  has  a  white  to  yellowish  colour.  Two  distinct  varieties 
have  been  found,  one  (A)  filling  cavities  in  reddingite  (this  Journal, 
1879,  36,  892)  and  coating  the  crystals  of  that  mineral,  the  other 
occurring  more  abundantly  and  penetrated  by  quartz.  Fairfieldite  is 
also  found  in  small  quantities  accompanying  eosphorite,  triploidite, 
and  dickinsonite  (ibid.,  20  and  891). 

The  crystals,  rarely  well  defined,  are  triclinic.  Axes,  a  :  h  :  c  .= 
0-2797  :  1  :  0-1976.  Axial  angles,  a  =  120"  9'  ;  ^  =  94°  83';  7  = 
77°  20'.  Observed  forms,  OP,  ooPob,  ooPdo,  P',  JP',  ^P',  4'P4,  ooP'|, 
coP',  ooP'l,  ooP'2,  oo'P.  Fundamental  angles,  coPc5b  :  OP  =  92°  ; 
ooPcb  :  coPob  =  78°;  ooPco  :  P'  =  123°  30';  OP  :  P'  =  147°; 
ooPcx)  :  P'  =  101°  30'. 

The  mineral  heated  in  a  closed  tube  gives  off  water  without  acid  or 
alkaline  reaction,  and  at  the  same  time  becomes  yellow,  brown,  and 
finally  magnetic.  It  colours  flame  pale-green  ;  dissolves  in  hydrochloric 
and  in  nitric  acid.  Chemical  analysis,  by  H.  Penfield,  gave  for  the  two 
varieties  the  following  values,  leading  to  the  formula  RaPoOs  +  2aq. 


P,0,. 

FeO. 

MnO. 

CaO. 

NaoO.    KoO. 

H.,0. 

Quartz. 

A.. 

38-39 

5-62 

15-55 

28-85 

0-73     013 

9-98 

1-:H1  =  100-56 

B  ,. 

39-62 

7-00 

12-40 

30-76 

0-30      — 

9-67 

0-55  =  100-30 

Calc. 

39-30 

6-64 

1310 

30-99 

—        — 

9-97 

—    =  100 

The  proportions  of  the  metallic  constituents  are  Ca  :  Mn  -f-  Fe  =  2  :  1 
and  Mn  :  Fe  =  2  :  1.  The  analyses  show  that  the  two  varieties  do  not 
differ  much  one  from  the  other. 

2.  Fillowite  occurs  in  crystallo-granular  masses,  rarely  in  distinct 
crystals.  Among  the  accompanying  minerals  are  triploidite,  fairfieldite, 
and  reddingite;  the  last  is  especially  difficult  to  distinguish  from  fillow- 
ite. Hardness  =  4-5  ;  sp.  gr.  =  3*41 — 3-45.  Lustre  resinous  and  fatty. 
Colour  mostly  wax-yellow,  seldom  colourless.  Transparent  to  translu- 
cent. Fracture  uneven.  Brittle.  Cleavage  perfect  parallel  to  OP. 
The  crystals  have  a  rhombohedral  aspect,  but  are  nevertheless  mono- 
clinic  and  optically  biaxial.  Axes,  a  :  b  :  c  =  1-73U3  :  1  :  1-4190; 
i8  =  89°  51'.  Observed  forms,  OP,  -  2Pc5o,  +  P.  Fundamental  angles, 
OP  :  4-  P  =  121°  20'  ;  OP  :  -  2P6b  =  121°  29'  ;  +  P  :  -  P  =  84°  37'. 
Chemical  analysis,  by  H.  Penfield,  gave  in  two  determinations  values 
agreeing  nearly  with  the  formula  31laPaOb  +  H.O,  in  which  R  denotes 
Mn  :  Fe  :  Ca  :  Na2  =  6  :  1  :  1  :  1. 
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LisO. 

H2O. 

Quartz, 

0-07 

175 

0-86 

0-04 

1-56 

0-90  = 

100-11 

— 

170 

—    = 

100 

230  ABSTRACTS  OF  CHEMICAL  PAPERS. 

P2O5.  FeO.  MnO.       CaO.      NaoO. 

I.     39-06  9-48  39-48  not.  det.  5-65 

II.     39-15  9-18  39-36    4-08      5-84 

Calc.     40-19  6-80  40-19     6-28       5-84 

The  water,  thougli  small  in  quantity,  must  be  regarded  as  essential, 
inasmucli  as  all  crystals  of  the  mineral,  even  the  most  transparent, 
give  off  water  when  heated. 

Beddingite,  previously  examined  by  the  authors,  as  already  observed 
(p.  229),  has  been  shown  to  be  completely  homoeomorphous  with 
scorodite  and  strengite,  whereas  the  composition  of  these  minerals 
is  as  follows  :  scorodite,  Fe2As206  +  4aq ;  strengite,  Fe-^PaOg  +  4aq ; 
reddingite,  Mn2P20ft  +  3aq.  Reddingite  therefore  contains  monoxide 
instead  of  sesquioxide,  and.  only  3  mols.  water  instead  of  4.  These 
results  have  been  confirmed  by  a  new  analysis  made  by  H.  Wells. 

The  following  is  a  comparative  view  of  the  composition  and  crystal- 
line forms  of  the  new  minerals  found  at  Fairfield : — 

1.  Eosphorite.     Rhombic — 

R2AI2P2O10  -f  4H2O  =  Al2P20e  +  2H2(Mn,  Fe)02  +  2H2O. 

2.  Triploidite.     Monoclinic — 

R4P20«  +  H2O  =  (Mn,  Fe)3P206  +  (Mn,  Fe)(0H)2. 

3.  Dichinsonite.     Monoclinic — 

4R3P2O6  4-  3H2O  =  4(Mn,  Fe,  Ca,  Na2)3P208  +  3H2O. 

4.  LithiopTiyllite.     Rhombic — 

LiMnPOi   =    LiaPOi  +  MnaPaOs. 

5.  Beddingite.     Rhombic — 

R3P2O8  +  3H2O  =  (Mn,  Fe)3P308  +  3H2O. 

6.  Fairfieldite.     Triclinic — 

R3P2O8  +  2H2O  =  (Ca,  Mn,  Fe)3P208  +  2H2O. 

7.  Fillowite.     Monoclinic — 

3R3P2O8  +  H2O  =  3(Mn,  Fe,  Ca,  Na2)3P208  +  H2O. 

H.  W. 
Composition  of  Kjerulfin.     By  C.  Rammelsberg  (Jahrh.  f.  Min., 
1879,  1,  Ref .  24). — A  new  analysis  of  homogeneous  kjerulfin,  which  was 
merely  intergrown  with  a  small  quantity  of  rutile,  yielded 

Loss  by 
F.  P2O5.  MgO.  CaO.        ignition. 

6-23        44-23        44-47         6-60        0-77  =  102-30. 

Consequently  F  :  P  :  R  =  1-05  :  2  :  3-95  or  1  :  2  :  4,  agreeing  with 'the 
formula 

2R3P2O8  +  RO  +  RF2  =  2R3P2O8  -h  I  ^^^. 
In  wagnerite,  according  to  the  author's  analyses,  the  ratio  F  :  P  :  R 
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=  1:1:2,  leading  to  the  formula  U,FA  +  RFo  (R  =  Mg,  Ca,  Fe). 
Moreover,  the  specific  gravities  of  the  two  minerals  are 

Wagnerite.  Kjerulfin. 

3-13     Fuchs.  3-15  v.  Kobell. 

3'068  Rammelsberg.  3'14  Rammelsberg. 

The  tv70  minerals  appear  also  to  agree  in  cleavage  and  crystalline 
form;  the  hardness  of  wagnerite,  however,  is  greater  than  that  of 
kjerulfin,  independently  of  pseudomorphs  containing  94  per  cent. 
silica.  Wagnerite  and  kjerulfin  may  therefore  be  regarded  as  quali- 
tatively similar  but  quantitatively  different. 

On  the  examination  of  kjerulfin  by  Pisani,  who  regards  it  as  iden- 
tical with  wagnerite,  and  shows  that  many  kjerulfins  are  partly  con- 
verted into  apatite,  see  this  Journal  (1879,  35,  441).  H.  W. 

Mineralogical  Contributions.  By  Gr.  vom  Rath  (Jahrh.f.  J\f{ii., 
1880, 1,  Ref.  38). — 1.  Hannayite. — This  mineral,  discovered  by  H.  Mac- 
Ivor  in  tlie  guano  of  the  Skipton  caves  near  Ballarat  (Victoria),  forms 
triclinic  crystals,  having  the  axial  ratio  a  :h  :  c  =  0'69903  :  1  :  0"97432 
and  the  axial  angles  (in  the  front  right  upper  octant),  a  =  122°  31' ; 
/3  =  126°  46' ;  7  =  54°  10^.  Angles  of  co-ordinate  planes  :  A  =  106° 
45^';  B  =  114°  32';  C  =  67°  2'.  Observed  forms:  cx)P',  co'P.  P,3, 
cioPdo,  OP.  Habit,  prismatic  in  the  direction  of  coP'  and  oo'P.  Cleav- 
age parallel  to  these  same  faces,  also  to  P'3  and  a  prism  coP'3.  Sp. 
gr.  =  1*893.  Colour  light  brown.  The  crystals  do  not  undergo  any 
alteration  at  100°,  but  when  heated  to  100 — 115°  they  become  opaque 
and  lose  21*08  per  cent,  in  weight.     Analysis  gave 


P205. 

MgO. 

(NII,)oO. 

H,0. 

I.  45*63 

18*72 

8*19 

28*12  =r   100-66 

I.  45*77 

19-08 

7-99 

28-29  =   101*13 

If  about  28  per  cent,  of  the  water  be  regarded  as  constitutional,  these 
numbers  lead  to  the  formula  (NH4),0,  2H,0,  3MgO,  2P,05  +  8aq,  or 
(NH4)2H,Mg3(P04)4  +  8aq. 

2,  Newheryite,  another  mineral  from  the  same  locality,  forms  rhombic 
crystals  in  which  a  :  h  :  c  =^  0*9435]  :  1  :  0*0299.  Observed  forms : 
P,  ^Pc5b,  2Pob,  ooPcb,  coPob,  and  OP.  The  crystals  are  tabular 
parallel  to  ooPco,  and  cleave  perfectly  parallel  to  coPob,  imperfectly 
parallel  to  OP.  According  to  Des  Cloizeaux,  the  plane  of  the  optic 
axes  is  parallel  to  ooPob,  and  the  first  median,  line  is  perpendicular 
to  OP.     Dispersion  of  axes  considerable  ;  p  <C  v. 

The  mineral  dissolves  in  nitric  and  in  hydrochloric  acid  at  ordinary 
temperatures.  It  contains  no  ammonia.  Its  analysis  gave  41*25  per 
cent.  P2O5,  35-73  H2O,  and  (by  dift'erence)  23*02  MgO,  leading  to  the 
formula  2MgO,  P2O5  -|-  7aq. 

Mispickel,  FeSAs,  from  Pribram.  By  Y.  v.  ZKPrrAROviCH  (Jahrh. 
f.  Min.,  1880,  1,  Ref.  41).  This  mineral  is  found  in  the  Pribram  veins 
(Adalbertigang)  in  crystals  exhibiting  the  combination  ooP,  OP, 
rarely    with    Poo,    accompanied    by    bournonite,    blende,     calcspar, 

k    - 
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galena,  dolomite,  and  boulangerite  ;  in  one  vein  also  by  crystals  of 
dopplerite.  Sp.  gr.  5'0  (according  to  older  statements  6  to  6'2). 
Analysis  gave  21-27  per  cent.  S,  43-99  As,  and  34-74  Fe,  the  formula 
requiring  19'63  S,  46-01  As,  and  34*36  Fe.  Measurements  of  the 
angles  of  the  crystals  are  given  in  the  paper,  but  they  are  only 
approximate,  as  the  faces  were  too  much  curved  and  channelled  to 
admit  of  exact  measurement. 

The  same  paper  also  contains  crystallographic  notices  of  calcite  and 
cerusite  from  the  Bleiberg,  sulphur  from  the  Petzen,  near  Miss,  and 
pyrites  from  the  Bockstein,  in  Salzburg.  H.   W. 

♦  Halotrichite  and  Melanterite  from  Idria.  By  Y.  v.  Zepharo- 
viOH  (Wien.  Ahad.  Ber.,  79,  1879;  Jahrl.  /.  Min.,  1880,  1,  Ref. 
18). — In  the  "  Old  Man  "  mine  at  Idria,  two  salts  were  found  in  1878 
forming  kidney-shaped  and  botryo'idal  crusts  of  various  thicknesses 
up  to  4  cm.  The  more  abundant  of  the  two  is  a  pale  to  dark  reddish- 
yellow  salt,  exhibiting  on  the  transverse  section  either  fibrous  or 
porous  to  honeycomb-shaped  groups.  The  analysis  of  carefully 
selected  material  showed  that  the  mineral  had  essentially  the  composi- 
tion of  an  alum  (halotrichite)  :— (fFe|Mg)0,  (y%Al^Fe)203,  4SO3  + 
24aq,  altered  by  loss  of  water ;  apple-green  in  the  fresh  state. 

In  this  alum,  especially  on  the  honeycomb-shaped  portions  and  on 
the  surface,  there  occurs,  together  with  a  small  quantity  of  ferrugi- 
nous magnesium  sulphate  (epsomite)  a  definite  iron  magnesium  sul- 
phate in  the  form  of  melanterite,  having  almost  exactly  the  composition 
3(FeS04,7aq),  (MgS02,7aq).  This  compound  is  monoclinic,  with  the 
axial  ratio  a  -.  h  -.  c  =  1-1803  :  1  :  1-5420,  and  the  axial  angle  y3  = 
73°  36'  37".  Observed  forms  OP,  Pc5b,  cx)P,  always  with  Poo,  —  |Pdb 
coPob,  and  only  on  one  crystal  the  new  forms  —  3Pco  and  ^-Pcb. 

To  determine  the  influence  exerted  by  the  addition  of  magnesium 
sulphate  on  the  forms  of  the  iron- compound,  mixtures  were  made  in 
various  proportions,  two  of  which  yielded  measurable  crystals.  The 
results-  obtained  with  these  and  with  pure  ferroso-ferric  sulphate  are 
given  in  the  following  table,  which  shows  the  variations  in  the  axes  a 
on  the  one  hand,  and  of  the  axes  c,  together  with  the  angle  (6,  on  the 
other  (h  =  1),  consequent  on  a  diminishing  amount  of  iron  and  an 
increasing  amount  of  magnesium  : — 

I.  FeS04,  7aq with  25-9  FeO. 

II.  7(FeS04,  7aq)  +  2(MgS04,  7aq)    „    20-7  FeO  and  3-3  MgO. 
III.  ll(FeS04,  7aq)  +  8(MgS04,  7aq)  „    15-8  FeO  and  6*4  MgO. 
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The  optical  examination  of  melanterite  likewise  showed  that  the 
crystals  are  monoclinic,  and  that  the  results  of  v.  Kobell  and  Sauber, 
from  which  they  inferred  that  the  crystals  were  triclinic,  were  due  to 
tensions  in  non-homogeneous  crystals.  A  homogeneous  plate  cut 
parallel  to  the  basQ  gave  exactly  corresponding  results,  whereas  non- 
homogeneous  sections  exhibited  variations  according  to  the  position 
in  which  they  were  viewed.  H.  W. 

The  Clintonite  Group.  By  Gr.  Tschermak  and  L.  Sipocz  (Wien. 
AJcad.  Ber.  [2  Abth.],  78,  Nov.  Heft;  Jahrh.f.  Kin.,  1880,  Ref.  25). 
— This  name  is  applied  by  the  authors  to  a  group  of  minerals  nearly 
related  by  their  chemical  and  crystallographic  characters  to  the  micas, 
viz.,  Seybertite,  Clintonite,  Brandisite,  Xanthophyllite,  Chloritoid,  Sis- 
mondin,  Masonite,  and  Sapphirin. 

Xanthoplnjllite. — Monoclinic.  The  crystals  in  their  general  form 
resemble  those  of  biotite  (magnesia-mica),  but  do  not  exhibit  the  same 
faces  or  the  same  twin-structure.  Assuming  the  same  primary  form 
as  that  adopted  by  Biot  for  biotite,  the  observed  faces  of  xanthophyl- 
lite will  be  represented  by  the  symbols  OP.  -\-^Vcb  ,  —  |P3  ,  fPob, 
+  ^P.  They  are  isomorplious  with  those  of  meroxene,  and  often  very 
complex  in  structure,  each  individual  lamina  consisting  of  several, 
usually  three,  individuals  inclined  to  one  another  at  120",  having  the 
basal  face  OP  in  common  with  the  laminse  grouped  in  twins  like  those 
of  mica.  The  plane  of  the  o-ptic  axes  is  parallel  to  cx)Poo  ;  their  angle 
varies  from  17°  to  32°.  Negative.  Dispersion  none,  ov  p  <^  v.  Xan- 
thophyllite gives  percussion-  and  pressure-figures  like  those  of  mica, 
but  opposite  in  position,  the  percussion-ligures  of  each  of  these  two 
minerals  corresponding  in  position  with  the  pressure-figures  of  the 
other.  The  same  is  true  with  regard  to  brandisite  and  seybertite. 
Corrosion  with  sulphuric  acid  produces  on  the  basal  face  sunk  triangu- 
lar pyramids,  whose  sides  are  parallel  to  the  edges  OP/-|-^Pco, 
0P/-|P3,and0P/  +  JP3. 

JBrandisite. — Monoclinic  ;  crystals  always  twinned.  The  individual 
crystals  have  the  same  complex  structure  as  those  of  xanthophyllite. 
Observed  faces  OP,  -  ^P,  +  ^P,  +  |P,  +  2P,  |Pob,  |Pc^,  9Pc^,  ooPc^. 
The  faces,  with  exception  of  OP,  are  all  different  from  those  of  xan- 
thophyllite, but  the  angles  between  them,  which  are  nearly  the  same 
as  in  meroxene,  show  a  distinct  resemblance- of  these  forms  to  those  of 
mica.  The  optic  axes  lie  in  the  plane  of  symmetry.  Axial  angle 
=  18°  to  35*^.     Dispersion  not  observed. 

Seybertite  (commonly  called  Clintonite). — Monoclinic.  Isomorplious 
with  brandisite.  Longish,  thick  six-sided  tablets  from  Amity  and 
Warwick  exhibited  numerous  but  ill-defined  side -faces,  on  which 
account  only  a  few  of  them  could  be  determined:  OP,  +2P,  +fP, 
+  jP,  |-Poo,  |Pcb,  f-Pcb.  The  edge-angles  of  these  crystals  (also 
those  of  brandisite)  are  nearly  equal  to  the  corresponding  angles  of 
meroxene.  The  plane  of  optic  axes  is  perpendicular  to  the  plane  of 
symmetry.  Double  refraction  negative.  Dispersion  imperceptible. 
Axial  angles  3 — Vi"^. 

The  chemical  analysis  of  the  three  minerals  above  described  did  not 
lead  to  any  simple  formula,  whence  it  may  be  inferred  that  they  con- 
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sisfc  of  isomorphous  mixtures  of  at  least  two  distinct  compounds.  The 
discussion  of  their  analyses  leads  to  the  conclusion  that  they  contain  a 
mixture  of  an  aluminate  with  a  silicate,  the  two  containing  about 
equal  quantities  of  lime.  The  authors  regard  them  as  mixtures  of  the 
two  members  ■Si6Mg8Ca2H4024  and  AleMgCaHoOio  (not  known  in  the 
separate  state),  which  are  present  in  xanthophyllite  in  the  ratio  5  :  8, 
in  brandisite  of  3  :  4,  and  in  seyberfcite  of  4  :  5,  a  sensible  amount 
of  fluorine  in  the  last-named  mineral  being  here  disregarded.  The 
composition  of  tlie  minerals  calculated  on  these  assumptions  agrees 
satisfactorily  with  the  analytical  results. 

Ma  r  gar  it  e,  both  by  its  physical  properties  and  by  its  chemical 
relations,  forms  a  link  between  the  micas  and  the  minerals  of  the 
clintonite  group.  Its  analyses  lead  to  the  formula  SieAliaCaaHeOae, 
which  may  be  resolved  into  a  silicate  and  an  aluminate,  SifiAl6H6024  + 
Al6Ca30i2.  The  silicate  is  identical  with  the  first  of  the  two  silicates 
which  Tschermak  supposes  to  exist  in  the  magnesia  micas ;  a  corre- 
sponding aluminate  occurs  in  seybertite.  The  latter  again  is  related  to 
mica  by  the  similarity  of  the  silicates  Si6Mgi2024  and  Si6Mg8Ca2H4024, 
both  being  of  the  olivine  type.  These  relations  are  more  clearly 
shown  'by  the  following  comparison : — 

Mica.  Margarite.  Seybertite. 

Bi,Al6He024l        Si6Al6He024\       SioMg8Ca2H4024l 

SieMgia  O24  J        AlgCaaQio  J    AlgMgCa  :HoOi2  J  * 

The  following  minerals,  according  to  their  physical  [properties  and 
chemical  constitution,  are  also  allied  to  the  clintonite  group. 

Glilorite-spar. — Monoclinic.  Black,  elongated,  six-sided  tablets  from 
Pregratten  in  Tyrol,  built  up  of  a  series  of  thin  laminae,  grown  to- 
gether like  twin-crystals,  and  inclined  to  one  another  at  120°.  The 
crystals  are  never  simple;  they  exhibit  optically  ditt'erent  strias,  as  in 
xanthophyllite.  Observed  faces  OP,  —  f  P,  +  P,  Poo,  6P00.  Cleavage 
parallel  to  OP  not  nearly  so  distinct  as  in  mica,  apparently  perfect 
only  on  account  of  the  twin-formation  parallel  to  OP.  Plane  of  optic 
axis  parallel  to  coPcb.  First  median  line  inclined  at  about  12°  to  the 
normal  on  OP.  Positive.  Distinctly  dichroic.  Hardness  somewhat 
above  6*5,  as  in  Sismondin,  Masonite,  and  Ottrelite.  Sp.gr.  3'4 — 3"6. 
Composition  Si2FeiH207  +  AI4H2O7,  indicating  a  slight  similarity  to 
the  clintonite  group. 

Ottr elite  and  Masonite  agree  with  chlorite-spar  in  their  optical  and 
chemical  characters  ;  the  difference  between  their  chemical  composi- 
tion and  that  of  the  latter  is  due  to  foreign  enclosures,  without  which 
these  two  minerals  are  not  obtainable. 

Sismondin  in  its  optical  characters  is  also  exactly  like  chlorite-spar, 
with  which  it  is  also  isomorphous ;  but  sufficient  material  for  exact 
determination  of  its  form  has  not  yet  been  obtained.  It  appears  to  be 
a  variety  of  chlorite-spar  containing  comparatively  less  iron,  and, 
therefore,  more  magnesium  than  the  typical  variety.  An  analysis  of 
sismondin  from  St.  Marcel  led  to  the  empirical  formula — 

SioAlxeFe^HxiOsi. 

Sapphirin. — Monoclinic      Form  probably  somewhat  similar  to  that 
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of  the  preceding  group.  Plane  of  optic  axes  nearly  parallel  to  OP. 
Negative.    Sp.  gr.  =  3"42 — 3'47.    Composition  SioMgaOe  +  AleMgzOu. 

Classification. 

Margarite  Series. — Margarite  (Tschermak  and  Sipocz).  Syn. 
Perlglimmer  (Mohs).  Corundellite,  Clingniannite  (Silliman).  Eme- 
rylite  (Smith),  Diphanite  (Nordenskiold). 

Clintonite  Series. — Xanthophyllite  (G.  Rose).  Syn.  Walue- 
wite  (v.  Kokscharow).     Brandisite  (Liebener). 

Seybertite  (Clemson).  Syn.  Clintonite  (Mather).  Chrysophane 
(Breithaupt).     Holmite  (or  Holmesite)  (Thomson). 

Chloritoid  Series. — Chlorite-spar  (B'iedeler),  Syn.  Chloritoid 
(G.  Rose).  Barytophyllite  (Glocker).  Masonite  (Jackson).  Phyl- 
lite  (Thomson).  Ottrelite  (Des  Cloizeaux  and  Damour).  Sismondin 
(Delesse). 

Sapphirin  (Giesecke).  H.  W. 

Green  Garnet  from  Val  Malenco.  By  A.  Cossa  (Gazzetta,  10, 
469 — 470). — In  a  specimen  of  asbestos  from  Val  Malenco,  in  the  Yaltel- 
line,  a  mineral  was  discovered  consisting  of  spherical  nodules  built  up 
of  minute  crystals  of  a  bright  green  colour,  and  which  at  first  sight 
appeared  to  be  olivine.  The  crystals  are  perfectly  transparent,  and 
on  some  of  their  surfaces  rhombododecahedral  faces  could  be  observed. 
Fracture  concho'idal,  and  hardness  about  the  same  as  that  of  quartz. 
It  does  not  melt  very  easily,  and  gives  a  green  glass.  When  heated  in 
an  open  crucible,  it  acquires  a  rusty  colour,  and  the  weight  is  slightly 
increased.  The  analytical  results  correspond  w^ith  the  formula 
Ca3Fe2Si30i2.  Garnets  of  nearly  the  same  composition  found  in 
asbestos  at  Zermatt  were  analysed  by  Damour  in  1879.       C.  E.  G. 

Thaumasite,    a    New    Mineral    from    Aareskutan.     By    G. 

LiNDSTROM  (Jahrh.f.  Mhi.,  1880,  Ref.,  37). — The  material  for  analysis 
was  collected  at  different  times  in  the  Bjelkegrube,  near  Aareskutan 
(Jemtland,  Sweden)  ;  one  specimen  consisted  of  a  perfectly  homo- 
geneous aggregate  of  apparently  rhombic  fibres.  The  mean  of  three 
closely  agreeing  analyses  gave — 

Si02.      CO2.        SO3.        CaO.      AI0O3.     NaoO.    K,0.        CI.        HoO. 

9-70     6-86     13-02     27-28     0-16     0-11     008     012     42-20  =  99-53, 

agreeing  very  nearly  with  the  formula  CaSiOa,  CaCOy,  CaSOi  -)- 
14H.,0. 

Thaumasite  is  white,  with  a  faint  fatty  lustre  ;  translucent,  and  has 
a  flat  conchoidal  fracture.  Hardness  =  -3-5.  Sp.  gr.  =  1877  at  19°. 
Before  the  blowpipe  it  does  not  fuse,  but  swells  up,  becomes  rugged, 
and  colours  the  outer  flame  red.  With  phosphorus  salt  it  forms  a 
colourless  bead,  with  a  skeleton  of  silica.  At  100°  the  water  is  given 
off  slowly,  and  not  quite  completely.  According  to  Engberg,  thauma- 
site occurs  filling  clefts  and  cavities,  and  is  soft  and  kneadable  while 
in  the  mine,  but  hardens  quickly  on  exposure  to  the  air. 

Thaumasite  is  often  accompanied  by  a  finely   fibrous,  chalk-white 
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mineral  having  a  hardness  of  1'5  to  2'5,  and  containing  11-85  percent. 
SiOs,  13T>1  SO3,  25-74  CaO,  2-58  AI2O3,  and  6-86  CO2.  This  mineral 
is  probably  a  decomposed  thaumasite,  a  perfectly  similar  product  being 
often  found  as  a  coating  on  the  latter.  H.  W. 

Eggonite.  By  A.  Schrauf  (Zeitschr.  f.  Krysfallographie,  3,  352 — 
356). — A  cadmiferons  zinc  silicate,  found  in  small  crystals  on  druses 
of  chrysocoUa  crystals  occurring  in  a  small  lump  of  large-grained 
light  brown  calamine  from  Altenberg.  These  small  crystals,  differing 
in  form  and  colour  from  those  of  the  chrysocolla,  were  recognised  as 
belonging  to  a  new  mineral  species,  to  which  the  name  of  eggonite 
was  given.  The  crystals  of  this  mineral,  from  |-  to  1  mm.  in  size,  are 
of  a  light  brown  colour,  and  transparent  to  translucent.  Streak  white. 
Lustre  imperfectly  adamantine.  The  crystals  are  triclinic,  with  the 
axial  ratio  a  :  h  :  c  =  1-8260  :  1  :  0-7989;  and  the  axial  angles  a  = 
90°  23',  (3  =  90°  50'  ;  7  =  91°.  A  twin-formation  according  to  ooPcfo 
occurring  in  some  of  the  crystals,  converts  the  asymmetry  into  an 
apparent  monosymmetry  ;  observed  faces  ooPdo,  -I'Pcd,  f  P'c5b,  ooP|, 
coP'l,  ooPco.  Morphologically  eggonite  is  nearly  related  to  the  rare 
mineral  hopeite,  and  to  chrysocolla,  but  it  does  not  exhibit  the  hemi- 
morphism  of  the  latter,  and  its  refractive  indices  differ  from  those  of 
the  former.  Eggonite  is  infusible ;  gives  on  charcoal  a  deposit  of 
cadmium  without  zinc ;  is  insoluble  in  acids  ;  gives  a  siliceous  skeleton 
on  a  bead  of  phosphorus  salt.  H.  W. 

Mineralogical  Notices.  By  A.  v.  Lassaulx  (Zeitschr.  /.  Krystallo- 
graphie  u.  Mineralogie,  1879,  3,  3  ;  Jahrb.f.  Min.,  1880, 1,  Ref.  43).— (1). 
A  mineral  from  the  rock  of  Monte  Calvario,  near  Biancavilla,  on  Etna, 
designated  by  Blum,  Des  Cloizeaux,  and  others,  as  brooMte,  has  been 
found  by  v.  Lasanlx  to  be  identical  with  the  mineral  from  the  Arany 
Berg,  in  Transylvania,  designated  by  A.  Koch  (Zeitschr.  f.  Kryst.,  3, 
307)  as  szahoite.  It  forms  very  thin,  brown-red  plates,  from  0-5  to 
2  mm.  long,  and  belonging  to  the  triclinic  system,  although  they  form 
combinations  resembling  those  of  augite.  Observed  forms,  co'P,  ooP', 
ooPco,  'P,  P',  OP,  2Pc5b,  2'Pc5b.  The  author  considers  that  the  crystals 
on  which  Koch  found  all  the  four  quarter- pyramids  were  twins  com- 
bined according  to  the  ordinary  augite  law.  The  crystals  exhibit 
cleavage-directions  not  quite  coinciding  with  the  position  of  the  com- 
bination-edge ooP  :  P.  Parallel  to  this  and  to  the  vertical  axis  are 
imbedded  numerous  lamellae  of  ferric  oxide,  so  that  some  of  the  indi- 
viduals appear  quite  brown  and  opaque.  Lighter-coloured  crystals 
exhibit  a  distinct  dichroism,  appearing  light  greenish-yellow  when  the 
vertical  axis  is  placed  parallel  to  the  principal  section  of  the  lower 
Nicol  ;  brown-yellow  when  it  is  perpendicular  thereto.  The  plane  of 
the  optic  axes  appears  to  have  a  position  different  from  that  in 
augite. 

The  crystals  when  examined  with  the  blowpipe,  give  the  iron  reac- 
tion with  borax,  and  a  slight  siliceous  skeleton  with  phosphorus  salt. 

If  the  amount  of  iron  found  by  Koch  be  calculated  as  monoxide,  a 
formula  will  be  obtained  very  near  to  those  of  rhodonite  and  augite. 
Crystallographically,  also,  the  mineral  is  very  nearly  related  to   the 
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ti'iclinic  augites,  as  will  be  seen  from  the  following  angular  measure- 
ments : — 

ooPcx)  :  coT    =    13G°  10'  134^ 

ooPdo  :  oo  P'  =   131    28         133   30' 
coPcb  :  ooP'  =:   134    01  134   59 

ooPob  :  co'P   =   138    21  137    37 

Szaboite  may  therefore  be  regarded  as  a  tflclinic  member  of  the  pyroxene 
group,  very  nearly  related  to  augite. 

(2.)  Szaboite  from  Riveau  Grand,  on  the  Mont  Dore. — Minute 
crystals  from  this  locality  appear  from  their  general  appearance,  as 
well  as  from  microscopic  measurements  and  blowpipe  reactions,  to 
consist  of  szaboite.  Their  complete  opacity,  however,  rendered  a 
determination  of  their  crystalline  form  impossible. 

(3.)  Iron-glance  from  Biancavilla  exhibits  many-faced  combinations 
of  various  habit.  Observed  forms  :  R,  —  R,  — ^R,  — 2R,  — ^R,  |P2, 
fP2,  cx)P2,  3-R3,  fR3,  OR.  The  face  —  R  occurs  but  very  rarely, 
having  been  observed  only  on  a  single  crystal,  as  a  perpendicular 
truncation  of  the  edges  of  |P2.  The  types  which  occur  most  fre- 
quently are: — 1.  Tabular  type:  very  thin' tablets  according  to  OR, 
with  R,  coP2,  and  rarely — -|R. — 2.  Rhombohedral  type:  R  predomi- 
nant, with  cx3P2,  —  |R,  OR,  and  rarely  -5-R3. — 3.  Pyramidal  type: 
^P2  predominant,  with  |P2,  coP2,  |R,  — -^R,  and  rarely  — ^R  and 
—  2R.  Twins  occur  according  to  the  laws,  twin-axis  perpendicular 
to  ooR,  and  twin-axis  perpendicular  to  R.  The  twins  according  to  the 
first  law  are  mostly  elongated  in  the  direction  of  the  twin-axis,  and 
rarely  exhibit  the  twin-boundary  on  OR;  in  some  cases  they  exhibit  a 
sharply  defined  feathery  striation.  Twins  according  to  the  second  law 
generally  consist  of  a  large  crystal,  on  which,  in  various  mutually 
crossing  directions,  smaller  crystals  are  implanted  in  twin  fashion  ;  or 
else  there  are  only  two  crystals  of  the  pyramidal  type,  which  are  then 
united  in  swallow-tail  forms.  These  latter  further  unite  into  four-fold 
groups,  new  twins  with  their  twin- axes  in  exactly  simihir  directions 
being  continually  added,  and  partially  also  producing  intersection 
twins.  H.  W. 

Pall  of  Meteorites  at  Gnadenfrei,  in  Silesia.  {Jahrh.  f.  Miu., 
1880,  1,  Ref.  46).— This  fall  took  place  on  the  17th  of  May,  1879. 
The  largest  of  the  stones  found  weighed  0*75  kilo. ;  its  fall  was  observed 
by  several  persons,  and  wi;is  accompanied  by  a  loud  detonation.  The 
stone  sank  into  the  ground  a  foot  deep ;  it  was  covered  with  a  black 
crust,  and  was  cold  when  taken  up  immediately  after  falling.  3  kilos. 
froiji  this  was  found  another  stone,  which  broke  into  several  pieces 
when  taken  up.  According  to  v.  Lasaulx,  these  meteoric  stones 
belong  to  the  class  of  chondrites,  and  are  made  up  of  numerous  green 
and  white  spheres,  bound  together  by  a  loose  cement.  The  spheres 
consist  partly  of  olivine,  partly  of  enstatite.  Sparingly  imbedded  in 
the  mass  are  metallic  particles,  consisting  of  nickel- iron,  magnetic 
pyrites,  and  troilite.  H.   W. 

Products  from  a  Crater.  By  Daubree  (Compt.  rend.  91,  949— 
950).— The  paper  relates  to  the  crater  of  a  volcano  in   the  Island  of 
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Dominica,  one  of  the  Antilles.  The  lake  of  boiling  water  which  filled 
the  crater  at  the  time  of  the  eruption  of  January,  1880,  had  dis- 
appeared by  the  April  following,  and  the  crater  was  dry,  except  at  one 
point,  whence  issued  a  stream  of  blackish  boiling  water.  The  analysis 
of  a  sample  of  this  water,  taken  from  the  centre  of  the  boiling  spring, 
showed  that  1  litre  held  in  solution^ — 

KCL  NaCl.  CaS. 

0-370  0-500  0-045  gram. 

Other  samples  collected  at  various  points  of  the  streams  issuing  from 
the  hot  spring,  showed,  however,  very  different  quantities  of  salts. 
38  c.c.  of  the  water  taken  from  the  spring  itself  held  in  suspension 
24  grams  of  solid  matter,  92'2  per  cent,  of  which  consisted  of  silica 
and  alumina ;  5  per  cent,  of  oxide  of  iron  ;  I'G  per  cent,  of  calcium 
carbonate  ;  '0"2  per  cent,  of  magnesium  carbonate  ;  0-5  per  cent,  of 
sulphur  in  the  state  of  pyrites.  These  waters  were  remarkable  for 
the  large  quantity  of  potassium  chloride  contained  in  them,  amounting 
in  one  sampl-e  to  4*21  grams  per  litre.  R.  E-. 

Action  of  Mineral  Waters  on  Metals.  By  Daubr^e  (Gompt. 
rend.,  92,  57 — 59). — The  paper  relates  to  the  remains  of  antique 
medals  recently  discovered  at  a  thermal  spring  at  Baracci,  in  the  com- 
mune of  Olmeto,  Corsica.  Some  of  the  coins  were  simply  blackened 
on  the  surface  by  a  superficial  oxidation ;  in  others,  all  but  a  thin  disc 
of  the  metal  was  eaten  away  and  converted  into  a  thick  layer  of  con- 
fused crystals,  having  a  blackish  colour  and  a  metallic  lustre.  Appa- 
rently these  consist  of  a  double  sulphide  of  tin  and  copper,  the  metals 
contained  in  the  bronze.  R.  R. 
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Chlorine    and    Bromine    Derivatives    of  Methane.    By  A- 

Damoiseau  (Gompt.  rend.,  92,  42 — 44). — When  a  current  of  chlorine, 
mixed  with  methyl  chloride,  is  made  to  pass  through  a  tube  contain- 
ing animal  charcoal,  heated  at  250 — 350^,  substitution-products  are 
obtained  varying  with  the  proportions  of  chlorine  and  chloride  em- 
ployed. It  is  merely  necessary  to  remove  the  hydrochloric  acid  from 
the  vapours  by  water,  and  condense  them.  In  this  way  several  hundred 
grams  of  chloroform  can  be  rapidly  prepared ;  and  if  sufficiently  pure 
methyl  chloride  could  be  had  at  a  suitable  price,  chloroform  might  be 
advantageously  manufactured  by  this  process.  The  author  points  out 
the  marked  effects  produ(^ed  by  animal  charcoal  in  presence  of  chlo- 
rine and  bromine  at  temperatures  much  below  those  at  which  the 
substances  acted  on  would  otherwise  be  stable.  Bromine  and  methyl 
bromide  will  yield  at  will,  according  to  the  proportions  in  which  they 
are  mixed,  CHaBra,  CHBrg,  and  CBr4,  whilst  acetic  acid  when  heated  in 
this  'way  with  chlorine  or  bromine  yields,  not  the  haloid  derivatives  of 
the  acid,  but,  chloroform  and  bromoform.  R.  R. 
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Action  of  Antimony  Pentachloride  on  Carbon  Bisulphide. 

By  A.  Bertrand  and  E.  Finot  (Bull  Soc.  Chim.  [2],  34,  '201).— The 
antimony  trichloride  and  sulphur  which,  according  to  Vileiu,  are 
formed,  together  with  carbon  tetrachloride,  when  antimony  pentachlo- 
ride reacts  on  carbon  bisulphide,  are  due  to  the  decomposition  of 
antimony  sulphochloride,  which  is  first  formed.  I'his  is  seen  by  con- 
ducting the  reaction  at  a  low  temperature,  when  crystals  of  the 
sulphochloride  separate  out ;  on  heating  slowly  these  decompose  into 
antimony  trichloride  and  sulphur.  The  reactions  are,  2SbCl5  +'CS> 
=  2SbCl3S  +  CCU;  and  SbClaS  =  SbCU  +  S.  L.  T.  O'S. 

Preparation  of  Ethyl-vinyl  Hydrocyanide.  By  0.  de  Conixck 
(Bull.  Soc.  Chim.  [2],  34.,  633). — In  an  attempt  to  prepare  this  com- 
pound, 280  grams  of  isobutyl  iodide  were  h'eated  with  700  gfams  of  the 
double  salt  HgOy2,KCl,  but  the  products  of  the  reaction  were  mercuric 
iodide,  hydrocyanic  acid,  and  butyleue,  with  a  trace  of  an  organic 
cyanide.  Under  the  conditions  of  the  experiment,  the  secondary  hydro- 
cyanide,  Me.CHa.CHCy.Me,  first  formed,  splits  up  into  hydrocyanic 
acid  and  dimethyl-ethylene,  MeCH  '.  CHMe.  Since  the  original 
isobutyl  iodide  was  a  derivative  of  ethyl-ethylene,  this  latter  has  been 
converted  into  the  isomeric  dimethyl-ethylene.  C.  H.  B. 

Products  from  Petroleum  Coke.  By  L.  Prunier  and  E. 
Varenne  (Bull.  Soc.  Chmo.,  33,  567 — 572,  and  Goni'pt.  rend.,  90, 
1006). — The  residue  left  in  the  retorts  in  the  rectification  of 
petroleum,  and  called  by  the  authors  "  le  coke  de  petrole,"  is 
a  dark,  spongy,  brittle  mass  easily  powdered,  a  portion  of  which 
is  soluble  in  carbon  bisulphide.  This  soluble  portion  may  be  sepa- 
rated by  means  of  alcohol,  ether,  and  glacial  acetic  acid  into 
various  fractions ;  the  one  soluble  in  alcohol  is  an  oxygenated  pale 
yellow  viscous  substance ;  the  ethereal  solution  yields  a  mixture  of 
orange-coloured  crystallisable  hydrocarbons  and  oxygenated  com- 
pounds, whilst  the  portion  soluble  in  acetic  acid  is  dark  brown,  and 
seems  to  be  the  substance  to  which  the  fiuorescence  of  petroleum  is 
chiefly  due.  If  the  carbon  bisulphide  extract  is  submitted  to  frac- 
tional distillation  in  a  vacuum,  about  one-fourth  passes  over  below 
450°;  this  is  a  mixture  of  various  substances,  all  of  which  are  strongly 
fiuorescent,  and  some  crystalline.  These  products  are  being  investi- 
gated. C.  E.  G. 

Potassium  Propargylate.  By  E.  Banurowski  (Ber.,  13,  2340— 
2342). — An  aqueous  solution  of  acid  potassium  acetylenedicarboxylate 
is  decomposed  by  a  gentle  heat,  with  formation  of  carbonic  anhydride 
and  potassium  propargylate  :  C4KH0i  =  CO.  +  C3KHO..  The  com- 
pound C3KIIO2  +  H2O  forms  transparent  prismatic  crystals,  which  ex- 
plode at  105".    The  silver  and  cuprous  propargylates  are  also  explosive. 

w.  c.  w. 

Preparation  of  Potassium  Perricyanide.  By  K.  Si:u»erlich 
B'lngl.  polyt.  /.,  338,  482— 484).— The  author  has  undertaken  this 
work  with  a  view  of  ascertaining  the  correctness  of  a  statement,  pub- 
lished in  several  journals  some  time  ago,  that  potassium  ferricyauide 
is  obtained  by  boiling  a  strongly  alkaline   solution  of  potassium  fer- 
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rocyanide  with  peroxide  of  lead.  It  was  found  that  after  boiling  this 
mixture  for  several  hours  with  an  excess  of  the  oxide,  taking  care  to 
exclude  it  from  the  action  of  atmospheric  carbonic  acid,  not  a  trace 
was  converted  into  ferricjanide.  A  better  result  was  obtained  by 
boiling  a  perfectly  neutral  solution  of  potassiutn  ferrocyanide  with  an 
excess  of  peroxide  of  lead  in  a  flask  fitted- with  a  vertical  condenser 
tube,  21*8  per  cent,  of  the  potassium  ferrocyanide  being  then  converted 
into  ferricyanide.  •  By  grinding  an  aqueous  solution  of  pure  potassium 
ferrocyanide  with  an  excess  of  peroxide  of  lead  in  a  mortar,  and 
digesting  the  mixture  for  two  hours  at  the  ordinary  temperature,  12'95 
per  cent,  was  transformed  into  potassium  ferricyanide. 

It  was  supposed  that  the  further  conversion  of  potassium  ferro- 
cyanide into  ferricyanide  was  prevented  by  the  potash  which  is  liberated 
in  the  reaction  :  hence  the  effect  of  neutralising  the  latter  with  a  strong 
acid  was  tried.  10  grams  of  potassium  ferrocyanide  dissolved  in  50  c.c. 
of  water  were  treated  with  an  excess  of  peroxide  of  lead  and  the 
requisite  quantity  of  dilute  hydrochloric  acid,  agitating  the  mixtare 
the  whole  time.  In  this  way  it  was  possible  to  convert  the  whole  of 
the  potassium  ferrocyanide  in  the  cold  into  the  corresponding  ferri- 
cyanide ;  it  may,  however,  be  found  desirable  to  add  a  slight  excess 
of  hydrochloric  acid  to  ensure  complete  Cvmversion.  If  after  filtra- 
tion the  excess  of  the  acid  is  neutralised  with  soda,  a  pure  salt  is 
obtained  on  evaporation,  the  mother-liquor  containing  no  other  impu- 
rities than  the  chlorides  of  potassium  and  sodium.  D.  B. 

Magnesium-Potassium  Platinocyanide.  By  A.  Richard  and 
A.  Bkrtra^jd  (Bull.  Soc.  C/iim.  [2],  ^4,  680). — The  double  platino- 
cyanide of  magnesium  and  potassium,  K2PtCy4.MgPtOy47H20,  was 
obtained  in  the  manner  described  by  Wurtz  (Vict.,  i,  1117).  It  crystal- 
lises in  colourless  hexagonal  prisms,  terminated  by  faces  of  the  rhom- 
bohedron.  Angle  of  rhombohedron  =  101°  5' ;  of  rhombohedron  on 
prism  =  136°  60'  ;  ratio  of  horizontal  to  vertical  axis  =  1'07 ; 
cleavage  parallel  to  the  prismatic  faces.  The  prisms  were  much  elon- 
gated, and  the  three  faces  perpendicular  to  the  planes  of  symmetry  of 
the  rhombohedron  were  much  more  developed  than  the. other  three.  A 
plate  cut  perpendicular  to  the  principal  axis  gave,  with  polarised 
light,  coloured  circular  rings,  with  a  black  cross. 

The  platinocyanic  acid  was  estimated  in  the  form  of  silver  platino- 
cj^anide,  which  is  insoluble  in  nitric  acid.  C.  H.  B. 

Combination  of  Titanium  Tetrachloride  with  Ethyl  Ether. 

By  A.  Bkrtrand  (Bull.  Soc.  Chim.,  33,  5t)6). — When  the  vapours  of 
ether  and  titanium  chloride  are  mixed,  they  unite,  forming  a  crystalline 
compound  of  a  yellowish-green  colour.  It  resembles  the  compounds 
obtained  under  similar  circumstances  with  the  chlorides  and  bromides 
of  tin,  antimony,  and  bismuth.  C.   E.  G. 

Action  of  Ammonia  and  Amines  on  Ethyl  and  Methyl  Sul- 
phates. By  P.  Claesson  and  C.  F.  Lundvall  (Ber.,  13, 1699—1705). 
— This  subject  has  already  been  studied  by  Dumas  and  Peligot  (Ann. 
Chim.  Phys.,  58,  32)  and  by  Strecker  (Annalen,  75,  45).  The  action  of 
ammonia  and  of  amines  on  methyl  or  ethyl  sulphates  is  usually  very 
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energetic,  and  in  some  cases  attended  with  explosions ;  to  control  the 
action  the  sulphates  are  dissolved  in  ether  or  benzene.  Ammonia  or 
substituted  ammonias,  when  in  excess,  react  on  the  methyl  or  ethyl 
sulphates,  producing  the  hydrogen- methyl  or  hydrogen-ethyl  sulphates 
together  with  an  ammonia  base  containing  one  alcoliol  radical  more 
than  the  original  base.  If,  however,  the  sulphates  are  in  excess,  hydro- 
gen-methyl or  hydrogen-ethyl  sulphate  is  obtained  together  with  a 
higher  substituted  base,  more  generally  an  ammonium  base.  Benzene 
forms  liquid  molecular  compounds  with  some  of  these  salts.  The  mode 
of  investigating  the  products  of  the  various  reactions  adopted  by  the 
authors  usually  consists  in  distilling  them  with  potash  and  convertino- 
the  free  base  into  its  hydrocliloride,  and  then  into  the  platinochloride. 
In  the  case  of  the  more  volatile  ammonium  bases,  their  salts  with 
ethyl-  or  methyl-sulphuric  acid  were  decomposed  by  potash,  and  the 
potassium-ethyl  sulphate  removed  by  crystallising  from  an  alkaline 
solution. 

Ammonia  reacts  on  methylsulphate,  and,  producing  methylamine 
methylsulphate,  which  crystallises  in  needles  or  scales,  is  easily  soluble 
in  water  and  deliquesces  on  exposure.  Its  formation  is  expressed  as 
follows  :  ■ — 

MeO.SO^.OMe  +  NH3  =  MeO.S02.0NH3Me. 

A  small  quantity  of  ammonium  methylsulphate  is  also  produced ;  if 
methylsulphate  is  in  excess,  the  reaction  is  more  complicated,  and  the 
products  are  similar  to  those  obtained  with  ethylsulphato. 

Ethylamine  reacts  energetically  with  an  excess  of  dimethylsulphate, 
but  the  platinochlorides  of  the  bases  could  not  be  sej)a rated  :  diethyl- 
amine  gives  diethylamine  and  diethyldimethylamnionium  methylsul- 
phate, whereas  with  triethylamine  there  is  only  triethylmethylammon- 
ium  methylsulphate  formed.  Aniline  and  methylsulphate  give  methyl- 
aniline  methylsulphate,  which  crystallises  in  long  slender  greenish- 
yellow  needles.  With  dimethylaniline,  trimethylphenylammonium 
methylsulphate  has  been  obtained ;  it  crystallises  in  long  stellate- 
grouped  needles.  With  paratoluidine,  liquid  methylparatoluidine 
methylsulphate  is  obtained.  The  platiuocliloride  of  methylparatoluidine 
crystallises  in  beautiful  red  rhombic  crystals.  Orthotoluidine  yields  no 
crystalline  product.  Tribenzylamine  dissolved  in  benzene  and  heated 
with  methylsulphate  at  1U0°  in  sealed  tubes,  yields  methyltribenzyl- 
ammonium  methylsulphate,  crystallising  in  stellate-grouped  prisms  or 
leafy  scales.  The  platinochloride  of  the  base  is  a  pale  yellow  very 
insoluble  precipitate. 

Ammonia  reacts  with  ethylsulphate  producing  the  ethylsulphates  of 
ammonium,  ethylammonium,  and  tetiethylammonium,  thus  :  — 

5(EtO.S02.0Et)  +  5NH3  =  NKt40.S0,.0Et  +  EtNHsO.SCOEt 
+  3(NH,.OS02.0Et). 

Ethyl  sulphate  and  ethylamine  yields  a  result  similar  to  that  obtained 
with  methyl  sulphate  ;  with  dietliylamine,  triethylammonium  ethylsul- 
phate was  obtained;  it  is  a  liquid  ;  with  triethylamine,  tetrethylammo- 
nium  ethylsulphate  was  obtained.  The  soluticms  of  ethylsulphate  and 
aniline  in  benzene  act  on  one  another  at  ordinary  temperatures,  yield- 
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ing  a  crystalline  product,   a  compound  of  ethyl  sulphate  and  ethyl- 
phenylammonitim  ethylsulphate,  having  the  composition 

(PhEtNH2O.SO2.OEt2)  +  EtsSOi. 

It  crystallises  in  long  shining  prisms.  Simultaneously  an  oil  is  formed, 
■which  is  a  molecular  compound  of  benzene  and  ethylaniline  ethylsul- 
phate,  and  when  heated  at  1 40""  it  is  decomposed,  leaving  a  crystalline 
mass  of  ethylaniline  ethylsulphate.  The  products  obtained  from  ethyl- 
snlphate  and  dimethylaniline,  paratoluidine,  and  orthotoluidine  are 
analogous  to  those  obtained  from  methylsulphate  and  these  compounds. 
From  the  above  results,  the  authors  conclude  that  the  neutral  sul- 
phates of  alcohol-radicals  act  with  ammonia  and  substituted  ammonias 
in  the  same  manner  as  the  nitrates  and  chlorides.  P.  P.  B. 

Reduction  of  Ethyl  Nitrate  by  Alcohol.  By  A.  Bbrtrand 
(Bull.  Soc.  Chin).,  33,  366 — 367). — When  an  alcoholic  solution  of 
silver  nitrate  is  boiled  for  some  time  with  ethyl  iodide  or  bromide, 
silver  iodide  or  bromide  is  formed,  but  the  liquid  on  being  distilled 
does  not  yield  ethyl  nitrate.  An  examination  of  the  product  showed 
that  it  contained,  besides  unaltered  alcohol,  acetaldehyde  and  ethyl 
nitrite,  and  apparently  ethyl  acetate  in  small  quantity.  The  author 
considers  that  the  nascent  ethyl  nitrate  is  reduced  by  the  alcohol  at 
the  instant  of  its  formation  in  the  following  way  : — EtNOg  +  C2H5.OH 
=  EtN02  +  C2H4  +H2O.  He  intends  to  ascertain  whether  it  is  indis- 
pensable that  the  ethyl  nitrate  should  be  in  the  nascent  state  for  this 
reaction  to  occur,  and  whether  the  reaction  is  a  general  one., 

C.  E.  G. 

Di-iodopropyl  Alcohol  and    Moniodallyl  Alcohol.      By  H. 

HiJBNEE  and  Lellman  (Ber.,  14,  207 — 209). — Di-iodo27ropyl  alcohol, 
C3H5I2OH,  is  obtained  as  a  crystalline  mass  (m.  p.  45°),  when  25 
grams  of  iodine  are  dissolved  in  10  grams  of  allyl  iodide.  The  com- 
pound is  soluble  in  alcohol,  ether,  chloroform,  and  benzene.  When  a 
solution  of  di-iodopropyl  alcohol  in  chloroform  is  heated  to  its  boiling 
point  and  allowed  to  cool,  moniodallyl  alcohol  is  deposited  in  colour- 
less prisms  (m.  p.  160°),  which  are  soluble  in  alcohol,  chloroform,  and 
acetic  acid.  This  compound  is  not  acted  on  by  benzoic  chloride  or 
by  acetic  anhydride.  W.  C.  W. 

Supposed  Synthesis  of  Glucose.  By  L.  Valente  {Gazzetta,  10, 
540 — 543). — This  is  a  criticism  on  a  paper  by  S.  Zinno,  in  which  he 
professes  to  have  obtained  glucose  by  treating  an  aqueous  solution  of 
glycerol  with  potassium  permanganate,  precipitating  the  potash  with 
tartaric  acid,  removing  the  excess  of  tartaric  acid  with  powdered 
marble,  and  evaporating.  He  states  that  the  residue  has  all  the  pro- 
perties of  glucose,  and  that  the  solution  is  dextrorotary.  The  author 
has  repeated  his  experiments  and  finds  that  there  is  no  glucose  pre- 
sent, the  action  on  polarised  light  being  due  to  the  calcium  tartrate 
which  remains  dissolved.  Kossmann  (Bull.  Soc.  Cliim.,  28,  246)  in 
1877  made  a  similar  assertion  as  to  the  transformation  of  glycerol  into 
glucose,  which  was  completely  refuted  by  Liebermann  (Ber.,  10, 
2095).  C.  E.  G. 
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Strobometric  Observations  on  the  Inversion  of  Cane-sugar 
by  Concentrated  Hydrochloric  Acid  at  the  Ordinary  Tempera- 
ture. By  F.  Urech  (Ber.,  13,  1696— 1697).— These  observations 
show  that  the  inversion  of  cane-sugar  by  hydrochloric  acid  takes  place 
at  23°  ;  it,  however,  requires  some  time  for  its  completion,  viz.,  from 
6 — 7  hours.  The  change  takes  place  rapidly  at  first,  and  gradually 
becomes  slower  as  the  completion  of  the  inversion  approaches. 

P.  P.  B. 

Specific  Rotation  of  Cane-sugar  in  different  Solvents.  By 
B.  TOLLENS  (Ber.,  13,  2297— 2303).— The  author  observes  that  a  soln- 
tion  of  sugar  in  methyl  and  ethyl  alcohols  and  in  acetone  exhibits 
higher  specific  rotation  than  the  aqueous  solution.  The  following 
numbers  were  obtained  with  a  10  per  cent,  solution  of  sugar: — 

Solvent.  Specific  rotation  a^). 

Water    66-667° 

Ethyl  alcohol  and  water 66*827 

Methyl  alcohol  and  water 681)28 

Acetone  and  water 67"396 

w.  c.  w. 

Oxidation  of  Lactose  and  Lactonic  Acid  by  Silver  Oxide. 
Preparation  of  Lactonic  Acid.  By  H.  Kiliani  (Ber.,  13,  2307 — 
2308). — An  aqueous  solution  of  lactose  is  oxidised  by  the  action  of 
silver  oxide  at  50°,  with  formation  of  oxalic,  glycollic,  and  lactonic 
acids.  Lactonic  acid  is  easily  prepared  by  leaving  a  solution  of  milk- 
sugar  (1  part)  in  contact  with  2  parts  of  bromine  for  24  hours. 
After  removing  the  excess  of  bromine  by  warming  the  liquid  on  the 
water-bath,  the  cold  solution  is  treated  with  silver  oxide.  The  silver 
is  precipitated  by  sulphuretted  hydrogen  and  the  filtrate  b^led  with 
cadmium  carbonate.  On  cooling,  the  liquid  deposits  crystals  of  cad- 
mium lactonate.  W.  C.  W. 

Identity  of  Arabinose  and  Lactose.  By  H.  Kiliani  (Ber.,  13, 
2304— 2306).— The  crystalline  sugar  which  Scheibler  (Ber.,  1,  58  and 
108;  6,  612;  this  Journal,  1873,  1124)  obtained  by  the  action  of 
dilute  sulphuric  acid  on  gum  arabic,  and  to  which  the  name  of 
arabinose  was  given,  is  shown  to  be  identical  with  lactose  by  its  specific 
rotation  and  by  the  changes  it  undergoes  when  treated  with  sodium 
amalgam  or  nitric  acid.  W.   C.  W. 

Inulin.  By  H.  Kiliani  (Annalen,  205,  145— 190).— The  author  at 
the  outset  alludes  to  the  discordant  results  of  former  researches  on 
inulin  and  to  the  necessity  of  a  fresh  study  of  its  properties  and 
chemical  relations.  In  order  to  prepare  it,  roots  of  tlie  DuJdia  vnria- 
hilis  and  Liula  helenium  were  boiled  with  water  in  the  presence  of 
sodium  carbonate.  The  liquid  obtained  was  cooled  by  a  freezing 
mixture,  and  the  separated  precipitate  was  dissolved  in  hot  water, 
filtered,  and  again  exposed  to  a  freezing  mixture.  After  repeating 
this  process  three  or  four  times,  the  inulin  is  obtained  perfectly  white 
and  is  subsequently  purified  from  levulose  by  absolute  alcohol,  and 
finally  dried  over  sulphuric  acid. 
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Inulin  obtained  in  this  way  is  a  white  powder  resembling  starch ;  by 
slow  evaporation  of  an  aqueous  solution  it  forms  "crystal  spheres,"  as 
observed  by  Sachs  and  Prantl  (Jahresb.,  1870,  849).  It  is  insoluble 
in  absolute  alcohol,  sparingly  soluble  in  dilute  alcohol  and  cold  water, 
but  very  soluble  in  hot  water.  The  author  has  confirmed  the  forma- 
tion of  a  gum-like  and  horny  modification  of  inulin  ;  the  latter  the 
author  considers  to  be  a  highly  hydrated  inulin,  which  is  converted 
into  solid  lumps  of  inulin  in  the  same  way  that  ferric  hydrate  and 
silicic  acid  are  converted  into  their  corresponding  anhydrous  oxides. 
Its  sp.  gr  is  1'3491,  and  its  optical  rotatory  power,  as  determined  with  a 
Wild's  polaristrobrometer,  [ajc  =  34-6  to  36'4,  gives  results  agreeing 
with  those  of  Lesooeur  and  Morelle  (this  Journal,  1878,  970).  The  author 
assigns  to  inulin  the  composition  C36H6204i(=  GCeHioOg  +  H2O)  ;  he 
has  also  confirmed  the  observations  of  others  that  inulin,  when  heated 
with  water  in  sealed  tubes  at  100",  is  converted  into  a  sugar  which 
resembles  levulose  in  chemical  and  physical  properties.  When  oxidised 
with  dilute  nitric  acid,  inulin  yields  formic,  oxalic,  racemic,  gly collie, 
and  probably  glyoxylic  acids.  The  author  finds  that  glycollic  and 
saccharic  acids  alone  are  formed  when  dextrin  is  oxidised  with  dilute 
nitric  acid. 

Inulin  is  slowly  oxidised  by  long  contact  with  bromine  in  sealed 
tubes,  with  formation  of  bromoform  and  carbonic  and  oxalic  acids ; 
the  hydrobromic  acid  formed  in  the  reaction  converts  the  unchanged 
inulin  into  levulin.  This  latter,  by  the  further  action  of  bromine,  gives 
the  same  products  ms  inulin.  By  heating  the  brominated  liquid  with 
silver  oxide,  some  of  the  unchanged  levulose  is  converted  into  glycollic 
acid.  As  this  acid  is  formed  by  the  direct  action  of  bromine  and 
silver  oxide,  it  is  possible  that  the  inulin  is  converted  by  the  bromine 
into  levulose,  which  is  then  oxidised  by  the  silver  oxide  into  glycollic 
a<nd  ;  for  comparison  the  author  has  studied  the  action  of  bromine 
and  silver  oxide  on  dextrose,  and  finds  that  no  oxalicj  but  only  glu- 
conic acid  is  formed,  according  to  the  equation  CeHiaOe  +  O  =  CeilizOv. 
Grlycollic  acid  is  formed  as  a  secondarv  product  of  the  action  of  silver 
oxide  on  the  gluconic  acid.  By  distillation  of  inulin  with  hydriodic 
acid,  a  small  quantity  of  an  oil  containing  iodine  is  obtained,  but  its 
constitution  could  not  be  ascertained,  as  it  readily  decomposed.  By 
the  action  of  nascent  hydrogen  on  inulin  (sodium  amalgam  and  water) 
neither  mannitol  nor  mannitan  is  formed.  Pure  inulin  reduces  am- 
moniacal  silver  solution  and  gold  chloride,  but  not  Fehling's  solution 
nor  gold  nor  platinic  chloride. 

When  inulin  is  heated  with  baryta- water  it  is  partly  converted  into  fer- 
mentation lactic  acid.  By  inversion,  inulin  is  not  converted  at  ordinary 
temperatures  nor  at  40°C.  into  levulose  (Barth,  Ber.,  11,  474;  1878,  591). 
It  appears  from  these  properties  that  inulin  stands  in  near  chemical  re- 
lation to  levulose,  and  is  probably  its  anhydride.  This  is  shown  by  the 
readiness  with  which  it  takes  up  water  in  many  reactions,  being  con- 
verted into  levulose.  It,  however,  differs  from  levulose  by  not  reduc- 
ing Fehling's  solution,  and  not  undergoing  fermentation  with  yeast, 
and  not  forming  an  additive  compound  with  hydrogen.  Levulose, 
the  hydrate  of  inulin,  differs  from  dextrose  in  its  oxidation  products 
with  nitric  acid  and  bromine- water ;    the  former  gives  glycollic  and 
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oxalic,  the  latter  gluconic  acid.  This  difference  may  be  simply  ex- 
plained by  supposing  dextrose  to  be  the  aldehyde  whilst  levulose  is 
the  ketone  of  mannitol.  V.  H.  V. 

Relation  between  Crystalline  Form  and  Rotatory  Power  of 
certain  Carbohydrates.  By  C.  Scheibler  (J5er.,  13,  2319 — 2320). 
— In  the  followiug  series  of  carbohydrates — trehalose,  C12H26O13 ;  ara- 
binose,  C12H24O12,  and  saccharine,  C12H20O10, — the  optical  rotatory  power 
diminishes  and  the  relation  of  the  vertical  axis  c  to  the  axes  a  and  h 
increases  as  the  amount  of  water  in  the  carbohydrates  decreases. 

W.  C.  W. 

Optical  Rotatory  Power  of  the  Carbohydrates  and  their 
Derivatives.  By  T.  Thomsen  {Ber.,  13,  2264—2266,  2266—2269 ; 
14,  134 — 140,  and  158 — 162). — The  author  finds  that  a  simple  relation 
exists  between  the  composition  and  the  rotatory  power  of  the  carbo- 
hydrates, viz.,  the  rotatory  power  multiplied  by  the  molecular  weight 
of  the  substance  gives  a  multiple  of  the  constant,  19.  The  more  dilute 
the  solution,  the  more  closely  does  it  follow  this  law.  For  solutions  of 
the  ideal  concentration  c  =  0  we  have  the  following  numbers  : — 

P    -.  mol.  wt. 

Cane-sugar    ....    6675     x  3-42  =  228-280  =  12  x  19-024 

Dextrose    47-625  x  1-98  =    94892  =    5  x  18-978 

Lactose 52-69     x  3-42  =  189684  :=  10  x  18968 

The  molecular  rotation  ^  -'^  of  the  carbohydrates  and  their  com- 
pounds is  a  simple  multiple  of  the  common  constant  19  0,  and  the  law 

is  exact  when  the  concentration  c  =:  — 

00' 

An  examination  of  the  rotatory  power  of  51  carbohydrate  derivatives 
confirms  the  accuracy  of  this  law.  The  following  table  shows  that 
the  factors  vary  with  the  different  derivatives  of  the  same  carbo- 
hydrate : — 

Factors  for 

^  ^^  „,  ii„i,„ 

Carbohjdrate.  Acetate.     Sulphate.    Glucoside. 

Dextrose 5,  10  —  10,  20  10 

Diglucose —  20  — 

Milk-sugar 6,10,16  10,12  32  — 

Lactoglucose    6  —  —  — 

Galactose 9  —  18  — 

Cane-sugar 12  14  10  — » 

Amylum   14,  16  16  20  — 

Dextrin     14,  15,  16  —  20  — 

Cellulose —  —  16  — 

Wood-gum 5,  7  —  —  — 

Inulin  from  dahlia  . .  4,  6  3, 4  —  — 

„            chicory  6  —  —  — 

„       elecampane  6,  6  ^^7  —  — 

VOL.    XL.  s 
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The  following  sabstances  have  only  one  factor : — 

Sorbin,  4  Melezitose,  15  Mycose,  30 

Phlorose,  4  Arabic  acid,  16  Trehalose,  36 

Saccharin,  8  Melitose,  16 

Arabinose,  10  Maltose,  24 

In  discussing  the  results  contained  in  this  table,  the  author  points 
out  that  the  probability  of  the  existence  of  more  than  one  form  of 
dextrin  is  supported  by  the  variation  exhibited  in  the  rotatory  power 
of  different  aqueous  solutions  of  dextrin. 

■-    ^^  100 

Dextrin  a   +186  302  =  16  x  18-9 

Dextrin /3  +176  285  =  15x19 

Dextrin  7 +  164'2  266  =  14  X  19 

Specimens  of  inulin  prepared  from  different  sources  also  exhibit  a 
difference  in  their  rotatory  powers. 

The  molecular  rotation  of  trehalose  and  mycose  are  36  X  19  and 
30  X  19  respectively.  W.  C.  W. 

Separation  of  Trimethylamine  from  the  Commercial  Hydro- 
chloride. By  J.  L.  EiSENBBRG  (Ber.,  13,  1667— 1669).--The  method 
proposed  depends  on  the  sparing  solubility  of  the  platinochloride  of 
trimethylamine  in  absolute  alcohol.  The  commercial  hydrochloride 
is  evaporated  to  dryness,  and  the  ammonium  chloride  removed  by 
treatment  with  absolute  alcohoL  The  alcoholic  solution  is  evaporated 
to  dryness,  and  then  treated  with  potash,  the  vapours  passing  over  at 
20 — 30°  being  absorbed  by  hydrochloric  acid.  The  solution  thus 
obtained  is  evaporated  to  dryness,  then  taken  up  with  absolute  alcohol, 
and  the  platinochloride  of  trimethylamine  precipitated  by  adding 
platinum  chloride.  After  boiling  the  precipitate  two  or  three  times 
with  alcohol,  the  platinochloride  is  obtained  in  a  state  of  purity.  The 
trimethylamine  hydrochloride  may  be  obtained  from  the  platinochlo- 
ride by  removing  the  platinum  with  sulphuretted  hydrogen,  and  con- 
centrating the  filtrate  from  the  platinum  sulphide;  100  c.c.  of  boiling 
absolute  alcohol  dissolves  about  2*64  grams  of  the  platinochloride. 

P.  P.  B. 

Action  of  Oxalethylin.  By  H.  Schulz  (J5er.,  13,  2353—2354). 
— A  dose  of  oxalethylin  produces  the  same  effects  on  animals  as 
atropine  does,  viz.,  paralysis  of  the  heart  in  frogs,  and  dilatation  of  the 
pupil,  dryness  of  the  throat,  and  general  excitement  in  warm-blooded 
animals. 

Chloroxalethylin  neither  produces  dilatation  of  the  pupil  nor 
general  excitement.  It  resembles  chloral  hydrate  in  its  action  on  the 
brain.  This  may  be  due  to  the  decomposition  of  the  chloroxalethylin 
in  the  system,  where  the  chlorine  would  neutralise  the  action  of  the 
oxalethylin.  W.  C.  W. 

An  Oxygenated  Basic  Derivative  of  Aldol.  By  A.  Wurtz 
(Com2'>f.  rend.,  91,  1030 — 1032). — On  treating  dialdane  with  ammonia 
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afc  100°  for  two  days  {ibid.,  83,  1260)  a  basic  product  is  obtained, 
which,  after  separation  and  purification,  is  obtained  as  a  colour- 
less, transparent,  amorphous  mass.  The  reaction  may  be  thus  repre- 
sented :— 2C8Hu03  +  2NH3  =  CieHogNaOa  +  3H,,0.  The  new  base 
is  very  soluble  in  water,  alcohol,  and  ether,  and  has  a  marked  alkaline 
reaction.  Its  solutions  by  their  bitterness  resemble  those  of  the 
natural  oxygenated  bases.  It  forms  a  hydrochloride,  having  appa- 
rently the  composition  C16H08N2O3.2HCI.  R.  R. 

Aldehyde  Resin.  By  G-.  L.  Ciamician  (Wien.  Akad.  Ber.  [2  Abth.], 
34)6 — 357). — The  author  gives  a  description  of  the  products  which  are 
formed  by  the  action  of  various  reagents  on  aldehyde  resin.  The  resin 
was  obtained  by  heating  aldehyde  with  sudium  acetate  in  sealed  flasks 
at  100°,  and  afterwards  distilling  off  the  volatile  products. 

1.  Reduction  with  Zinc-dust. — Tlie  oil  produced  by  the  reduction  is 
distilled  with  steam,  then  by  itself,  and  finally  treated  with  metallic 
sodium.  It  is  then  separated  by  fractionating  into  three  portions,  boil- 
ing respectively  between  134—136°,  158—160°,  and  230-232°.  That 
boiling  between  134 — 136°  consists  of  ethylbenzene,  ChH,o  :  it  yields 
benzoic  acid  on  oxidation.  The  second  portion,  boiling  at  158 — 160°, 
is  a  mixture  of  meta-  and  para-ethyltoluene,  C9H12 :  on  oxidation  it 
yields  two  acids,  the  one,  soluble  in  water,  and  present  in  largest 
quantity,  is  isophthalic  acid  ;  the  other  is  terephthalic  acid.  The  third 
])ortion  of  the  oil,  boiling  at  230 — 232^,  consists  of  methylnaphthalene. 
It  forms  a  crystalline  compound  with  picric  acid,  which,  when  pure, 
melts  at  118*2°  (corr.) 

2.  Oxidation  hy  Nitric  Acid. — The  resin  is  gradually  added  to  strong 
nitric  acid  contained  in  a  flask  surrounded  by  ice.  When  the  reaction 
has  moderated,  the  liquid  is  warmed.  On  concentrating  the  liquid, 
and  then  allowing  it  to  cool,  it  deposits  a  pale  yellow  crystalline 
powder ;  this  when  purified  by  crystallisation  from  water,  is  obtained 
in  white  needles,  which  were  shown  to  consist  of  isophthalic  acid. 

3.  Action  of  Fused  Potash. — The  resin  was  prepared  by  decomposing 
absolute  aldehyde,  which  was  diluted  with  its  own  volume  of  absolute 
alcohol,  and  placed  in  a  freezing  mixture,  with  an  excess  of  a  concen- 
trated alcoholic  solution  of  potash.  The  liquid  was  allowed  to  stand 
24  hours,  and  then  heated  at  100°  with  an  inveited  condenser.  The 
resin  is  then  fused  with  potash,  and  treated  with  ether  in  the  ns.ial 
way  ;  the  semi-solid  mass  thus  obtained  was  found  to  consist  of  a-hy- 
droxyisophthalic  acid  (m.  p.  283 — 284°),  metahomosalicylic  acid,  or 
hydroxytoluic  acid,  CgHyOa  (m.  p.  173"),  and  metaxylenol,  ChHi„(). 
On  fusing  the  phenol  with  potash,  the  same  inixture  of  acids  was 
obtained  as  when  the  resin  was  fused  with  ])()tash,  namely  a-hydroxy- 
isophthalic  acid,  and  metahomosalicylic  acid  (hydroxytoluic). 

J.  I.  W. 

Action  of  Aldehyde   on   Furfuraldehyde.     By  J.  G.  Schmidt 

(Ber.,  13,  2342 — 2345). —  Furfur  acrolein,  Q^\\(,0>,  is  formed  by  heating 

at  60°  furfuraldehyde  (1  part)  and  aldehyde  or  paraldehyde  (2  parts) 

dth  a  dilute  solution  of  soda.     When  the  mixture  assumes  a  brown 

)lour  and  begins  to  thicken,  it  is  neutralised  with  tartaric  acid  and 

iistilled.     The  distillate  is  extracted  with  ether,  and  the  exti-act  dis- 
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tilled  until  tlie  temperature  rises  to  210°.  The  residue  in  the  retort  is 
cooled  down,  pressed  between  bibulous  paper,  and  recrystallised  from 
hot  water,  when  the  furfuracrolein  is  obtained  in  almost  colourless 
needles  (m.  p.  51°),  soluble  in  alcohol,  ether,  and  hot  water.  It  is 
volatile  in  a  current  of  steam,  and  boils  at  200°  with  partial  decom- 
position. Treatment  with  silver  oxide  converts  it  into  furfuracrylic 
acid,  previously  described  by  Baeyer  (this  Journal,  1877,  ii,  444). 

Furfuracrolein  is  also  formed  in  small  quantities  when  hydrochloric 
acid  is  passed  through  a  solution  of  paraldehyde  and  furfuraldehyde  in 
chloroform.  W.  C.  W. 

Transformation  of  Chloral  into  Metachloral.  By  H.  Byasson 
(Compt.  rend.,  91,  1071). — The  author  has  found  that  when  anhydrous 
chloral  is  freed  from  all  traces  of  sulphuric  acid,  the  liquid  will  remain 
without  change,  whether  kept  in  the  dark  or  exposed  to  light,  for  at 
least  four  years.  Caustic  baryta  is  used  to  remove  the  sulphuric 
acid  ;  the  liquid  is  then  decanted  and  redistilled.  R.    R,. 

Symmetrical  iS-Dichloracetone.  By  J.  Hoermann  (Ber.,  13, 
1706— 1709).— This  is  a  reply  to  Kolbe  (J.  pr.  Chem.,  22,  105),  who 
claims  for  Glutz  and  Fischer  (ibid.,  4,  55)  the  discovery  of  this  com- 
pound. The  author  points  out  that  its  discovery  is  due  to  Markow- 
nikoff  (Ber.,  4,  562),  who  later  (Ber.,  6,  1210)  describes  it  as  a  solid 
melting  at  43°.  The  author  prepares  ;3-dichloracetone  by  heating 
dichlorhydrin  at  its  boiling  point,  with  potassium  dichromate  and 
sulphuric  acid.  A  violent  reaction  takes  place,  and  the  dichloracetone 
and  unaltered  dichlorhydrin  distil  over  ;  the  former  is  separated  by 
converting  it  into  the  solid  compound  with  sodium  hydrogen  sulphate, 
which  when  decomposed  with  dilute  sulphuric  yields  |S-dichloracetone, 
when  it  has  the  properties  assigned  to  it  by  Markownikoff. 

The  author  concludes  that  the  liquid  /S-dichloracetone  described  by 
Glutz  and  Fischer  consisted  of  a  mixture  of  dichlorhydrin  with  the 
dichloracetone,  as  dichloracetone  when  pure  solidities  easily.  Amongst 
the  products  of  the  oxidation  of  dichlorhydrin  are  monochloracetic 
acid  and  formic  acid,  carbonic  anhydride  being  evolved  during  the  re- 
action. P.  P.  B. 

Action  of  Bromine  on  Acetic  Anhydride,  Acetic  Bromide, 
Ethyl  Acetate,  Ethyl  Succinate,  Isobutyl  Isobutyrate,  and 
Succinic  Acid.  By  F.  Urech  (Ber.,  13,  1687— 1696).— The  author 
has  carefully  studied  the  phenomena  presented  by  the  action  of  bro- 
mine on  the  above-named  compounds,  and  has  determined  the  per- 
centage of  bromine  entering  into  combination  at  varying  intervals  of 
time,  and  at  different  temperatures.  P.  P.  B. 

Conversion  of  Chlorocarbonic  Acid  into  Formic  Acid.    By 

A.  Geuther  (Annalen,  205,  228— 226).— The  four  affinities  of  car- 
bon can  in  its  oxygen-compounds  be  separated  into  two  groups  of  two 
affinities  each.  In  the  first  group  are  the  two  affinities  of  oxygen  in 
carbonic  oxide ;  in  the  second  group  are  the  two  further  affinities 
which    come    into    action  in   the  conversion    of    carbonic  oxide  into 
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carbonic  anhydride.  The  former  might  be  called  "carbonic  oxide 
affinities,"  the  latter  "  carbonic  anhydride  affinities."  The  author  with 
Rose  (vide  next  abstract)  proposes  to  answer  these  questions  :  1st.  Are 
the  carbonic  anhydride  affinities  equal  or  unequal  ?  2nd.  Are  the  car- 
bonic oxide  affinities  equal  or  unequal  ?  3rd,  Are  the  carbonic  anhydride 
and  carbonic  oxide  affinities  equal  or  unequal  ?  Carbon  oxy chloride  and 
the  ethers  derived  therefrom  is  made  the  starting  point,  and  the  author 
investigates  as  to  whether  it  is  possible  to  replace  the  chlorine  by  hy- 
drogen, and  convert  chlorocarbonic  into  formic  acid,  and  whether  the 
acid  obtained  is  identical  or  not  with  ordinary  formic  acid.  This  con- 
version was  formerly  attempted  by  Butlerow  (Zeitsch.  f.  Ghem.,  1863, 
489),  but  with  unsatisfactory  results.  The  author  finds,  however,  that 
by  the  action  of  sodium-amalgam  and  water  on  ethyl  chlorocarbonate, 
an  ether  of  formic  acid  is  obtained  ;  and  that  the  lower  the  temperature, 
and  the  lo7iger  the  time,  the  greater  the  yield  of  formic  acid. 

The  crude  products  of  the  reaction  were  distilled  with  excess  of  tar- 
taric acid,  and  the  acid  distilling  over  was  found  to  be  identical  with 
ordinary  formic  acid.  Three  experiments  are  quoted  :  in  the  first  an 
insufficient  quantity  of  sodium-amalgam  was  used,  and  the  yield  of 
formic  acid  was  34  per  cent,  of  the  theoretical  quantity  ;  in  the  second, 
with  a  sufficient  quantity  of  sodium-amalgam  and  the  flask  cooled  with 
water,  the  yield  of  formic  acid  was  4(J  per  cent.  ;  in  the  third  the 
flask  was  cooled  with  ice,  and  the  yield  51  per  cent.  V.  H.  V. 

Conversion  of  Ethyl  Acetate  into  Batyric  Acid.  By  Lubavin 
{Bull.  Soo.  Cliim.  [2],  34,  679). — When  ethyl  acetate  is  heated  with 
lime  in  sealed  tubes  at  250 — 280'',  the  principal  product  is  butyric 
acid.  According  to  the  author,  an  acetate  and  an  ethylate  are  first 
formed,  thus  :  2CaO  +  2C4HA  =  (C,HA)2Ca  +  (C,H50),Ca,  and 
these  react  in  accordance  with  the  equation  (C,iH302)2Ca-|-(CoH50)2Ca 
=  (C4H702)2Ca  +  CaH,02.  C.  H.  B. 

Occurrence  of  a  Patty  Acid  in  the  Paraffin  of  Beech- wood  Tar. 
By  C.  Hell  (Ber.,  13,  170;;>— 1713).— In  the  dry  distillation  of  beech- 
wood,  a  paraffin-like  body  condenses  in  the  receiver  next  the  retort ; 
from  this  the  author  has  obtained  a  paraffin,  m.  p.  44 — 45'^,  identical 
with  Reichenbach's  paraffin  ;  also  an  acid  which  is  separated  from 
the  former  by  its  greater  solubility  in  alcohol.  This  acid,  the  author 
styles  licjnooeric  acid  (see  next  abstract).  The  acid  is  acjcompanied  by 
an  alcohol,  which  together  make  up  about  10  per  cent,  of  the  raw 
material.  P.  P.  B. 

Lignoceric  Acid.  By  C.  Hell  and  O.  Hermann  (Ber.,  13,  1713 
— 1721). — This  acid  was  separated  from  beech-wood  paraffin  by  ex- 
tracting the  latter  with  boiling  alcohol;  the  acid  is  deposited  from  its 
alcoholic  solution  on  cooling,  and  after  recrystallising  from  light  petro- 
leum, melts  at  75^^.  It  is  then  freed  from  an  alcohol  which  accom- 
panies it  by  converting  it  into  the  sodium  salt,  and  recrystallising  this 
from  light  petroleum  and  alcohol. 

The  acid  obtained  from  the  sodium  salt  melts  at  79°,  forming  a 
brown  liquid,  which  solidifies  to  a  crystalline  leafy  mass. 
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The  best  method  for  obtaining  the  acid  pure  is  to  convert  the  crude 
acid  (m.  p.  75°)  into  the  methyl  salt,  wliich  after  crystallisation  from 
light  petroleum,  is  obtained  in  white,  lustrous,  acuminated  leaflots. 
It  is  soluble  in  cold  chloroform  or  carbon  bisulphide,  and  less  soluble 
in  other  solvents ;  it  melts  at  66'5— .57°,  and  distils  without  decom- 
position. 

The  ethyl  salt  resembles  the  methyl  salt  in  its  properties,  and  melts 
at  55°;  when  distilled,  however,  it  decomposes,  the  distillate  consisting 
of  a  mixture  of  acid,  ethyl  salt,  and  Reichenbach's  paraffin  (m.  p.  43 — 
44°) ;  and  the  residue  of  free  acid,  some  of  the  paraffin,  and  a  ketone 
derived  from  the  acid.  At  the  same  time,  carbonic  anhydride  and 
ethylene  are  formed. 

The  acid  prepared  from  the  methyl  or  ethyl  salt  is  perfectly  white ; 
it  crystallises  from  light  petroleum  in  crystalline  grains,  from  alcohol 
in  fine  needles  (m.  p.  80'5°).  Benzene,  carbon  bisulphide,  glacial 
acetic  acid,  and  chloroform  dissolve  it  when  heated,  and  deposit  it  on 
cooling.  Analyses  of  the  acid  and  of  its  salts  show  its  formula  to  be 
C23H47.COOH.  It,  therefore,  occupies  a  position  between  bebenic  and 
cerotic  acids. 

Sodium  lignocerate,  CjsHiv.COONa,  is  a  light  white  powder,  soluble 
in  absolute  alcohol  and  is  decomposed  above  200°.  Copper  lig- 
nocerate (C23H47.COO)2Cu,  is  a  bluish-green  powder,  obtained  by 
precipitating  the  alcoholic  solution  of  the  sodium  salt  with  copper 
acetate.  When  heated,  it  first  melts  to  a  bluish-green  liquid,  and  then 
decomposes.  It  is  soluble  in  benzene,  but  insoluble  in  alcohol,  ether, 
and  light  petroleum.  Lead  lignocerate  (C23H47.COO)2Pb,  obtained  as 
a  white  powder  (m.  p.  117°),  behaves  with  solvents  like  the  copper 
salt.  Silver  lignocerate,  C23H47.COOAg,  is  obtained  as  a  white  precipi- 
tate, not  much  afFected  by  light ;  it  appears  to  melt  about  155°,  and 
is  decomposed  above  200°.  With  solvents,  it  behaves  like  the  copper 
and  lead  salts.  Potassium,  lignocerate,  C23H47.COOK,  crystallises  from 
absolute  alcohol,  as  a  white  powder  which,  with  water,  forms  a 
gelatinous  soap.  It  does  not  melt  at  190°,  and  is  decomposed  at  higher 
temperatures.  Lignoceric  chloride,  C23H47.COCI,  is  obtained  by  acting 
on  the  free  acid  with  phosphorus  pentachloride,  and  expelling  the 
phosphorus  oxychloride  by  a  current' of  dry  air.  The  residue  crystal- 
lises from  pure  ether  as  a  slightly  yellow  leafy  mass,  m.  p.  48 — 50°. 
It  is  soluble  in  light  petroleum,  and  is  converted  into  an  amide  by 
ammonia. 

In  the  distillation  of  brown  coal,  a  similar  acid  is  obtained,  viz., 
geoceric  acid,  C26H52O2.  P.  P.  B. 

Polymerides  of  Methyl  Acrylate.  By  Gr..  W.  A.  Kahlbaum 
(Bar.,  13,  2348 — 2351). — On  exposure  to  the  light  methyl  acrylate 
slowly  changes  into  a  transparent  gelatinous  modification  which  is 
insoluble  in  alcohol,  ether,  water,  inorganic  acids,  and  alkalis. 

On  distilling  this  compound  under  115  ram.  pressure,  a  liquid  poly- 
meride  is  obtained,  which  boils  at  190°  under  100  mm.  pressure. 

The  sp.  gr.  and  index  of  refraction  at  20°  of  these  three  modifica- 
tions was  determined. 
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Index  of  refraction 

Specific 

Sp.gr. 

for  Na  line. 

refraction. 

Methyl  acrylate    . . 

. .     0-960 

1-3981 

0-4150 

Liquid  product.  .  .  . 

. .      1-123 

1-4600 

0-4090 

Solid  product    .... 

..      1-222 

1-4725 

0-3866 

w.  c.  w 

Preparation  of  GlycoUic  Acid  from  Sugar.  By  H.  Kiltani 
(^Annale?i,  205,  191 — 193). — Levulose,  dextrose,  and  starch-sugar  at 
ordinary  temperatures  or  at  50 — 55°  C.  are  easily  oxidised  by  silver 
oxide  into  glycollic,  oxalic,  and  carbonic  acids. 

At  a  temperature  of  100°  only  a  small  quantity  of  glycollic  acid 
is  formed. 

'  The  author  obtained  the  following  results  at  ordinary  temperatures  : 
from  dextrose,  41-5 — 47-4  per  cent.  ;  from  levulose,  20*37 — 22-1  per 
cent. ;  and  from  starch-sugar,  25-8  per  cent,  of  the  theoretical  quantity 
of  glycollic  acid. 

At  a  temperature  of  50°,  from  dextrose,  34  per  cent,  of  glycollic 
acid,  and  at  the  temperature  of  the  water-bath  from  levulose,  19 — 24 
per  cent.,  and  from  dextrose  8-98 — 9-79  per  cent,  of  glycollic  acid. 
This  process  is  recommended  as  an  economical  and  ready  method  of 
obtaining  pure  glycollic  acid.  Y.  H.  V. 

Methyl  Carbonate.  By  C.  Councler  (Ber.,  13,  1697—1699).— 
This  compound  can  be  prepared  in  a  manner  similar  to  amyl  carbo- 
nate (Medlock,  Annalen.,  69,  217),  viz.,  by  heating  methyl  chlorocar- 
bonate  with  lead  oxide  in  a  vessel  attached  to  a  reversed  condenser. 
Methyl  carbonate,  Me2C03,  resembles  the  ethyl  salt,  has  a  sp.  gr.  1-069 
at  22°,  and  boils  at  92-97°.  It  burns,  and  is  miscible  with  alcohol, 
methyl  alcohol  and  chloroform. 

Trichloromethane  carbonate  (CCl3),.C0:},  is  obtained  by  the  action 
of  chlorine  on  the  methyl  salt  in  sunlight ;  it  is  a  solid  which  melts 
to  a  liquid  and  solidifies  at  78 — 79°.  It  is  volatile  at  the  ordinary 
temperatures,  and  attacks  the  mucous  membrane  ;  it  may  be  recrystal- 
lised  from  ether.  In  many  of  its  properties,  it  resembles  pentachlor- 
ethane  carbonate,  from  wliich  it  differs  in  being  undecomposed  by 
distillation  under  the  ordinary  pressure.  It  is  partially  decomposed 
when  heated  in  sealed  tubes  to  200°.  V.  P.  B. 

Ethereal  Salts  of  Carbonic  Acid.  By  B.  Rose  (Atnuik'n,  205, 
227 — 254). — If  in  carbon  oxychloride  both  the  attinities  of  the  carbon- 
atom  with  the  chlorine-atoms  are  equal,  then  by  the  action  of  an 
alcohol  on  it,  both  the  chlorine-atoms  should  eqaallij  be  replaced  by 
alcoholic  groups.  An  intermediate  chlorocarbonic  ether,  however,  is 
always  obtained,  and  would  indicate  an  inequality  of  the  affinities  of 
the  carbon-atoms.  The  author  has  investigated  the  ethereal  salts  of 
carbonic  acid,  in  order  to  decide  on  the  equality  or  inequality  of  the 
carbon-atom  affinities. 

Part  I. — Chlorocarbonic  Ethers.  By  the  action  of  alcohols  on  carbon 
oxychloride,  the  following  chlorocarbonic  ethers  were  obtained:  — 
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Boiling  point. 

Specific  gravity. 

Methyl  chlorocarbonatc    . 

71-4 

1236 

Propyl 

. ..      115-2 

1-094 

Iso butyl          „ 

. ..      128-8 

1-053 

Isopentyl         „ 

. . .      154-3 

1-032 

Index  of 

Sp.  gr. 

refraction. 

1-065 

1-3748 

0-949 

1-3986 

0-919 

1-4048 

0-912 

1-4153 

The  author  considers  that  Vomer's  researches  (J5er.,  6,  1101)  on 
the  propyl,  and  those  of  Mylius  {Ber.,  5,  972)  on  the  isobutyl  chloro- 
carbonatc, were  incorrect. 

Part  II. — (1.)  Simple  Ethereal  Salts  of  Carhonic  Acid,  those  having 
the  same  Alcohol  Radical. — By  the  action  of  the  alcohols  or  sodium 
alcoholates  on  the  chlorocarbonates,  the  author  has  prepared  and  in- 
vestigated the  following  ethers: — 

Boiling  point. 
Dimethyl  carbonate. .  . .      90-6 
Dipropyl         „         ....    168-2 

Diisobutyl       „         190-3 

Diisopentyl     „         ....    228*7 

(2.)  Mixed  Ethereal  Salts  of  Garho7iic  Acid  or  those  having  Different 
Alcohol  Radicals. — If  the  affinities  of  the  chlorine-atom  and  the  alco- 
holic group  to  the  carbon- atom  in  the  chlorocarbonic  ethers  are  dif- 
ferent, then  the  mixed  ethereal  salts  formed  by  the  action  of  ethyl 
alcohol  on  methyl  chlorocarbonatc  and  of  methyl  alcohol  on  ethyl 
chlorocarbonatc  respectively  will  be  isomeric,  and  not  identical.  To 
decide  this  point,  the  actions  of  methyl,  ethyl,  and  propyl  alcohols 
oa  methyl,  ethyl,  and  propyl  carbonates  were  investigated.  The 
reaction  effected  at  ordinary  temperatures  gave,  on  fractionally  dis- 
tilling the  products,  the  following  results : — 

Ethyl  alcohol  and  methyl  chloro carbonate  gave  diethyl  carbonate. 

Propyl  „  „  „  „     dipropyl 

ethyl-methyl  carbonate 
dipropyl 

methyl-propyl      „ 
ethyl-propyl         „ 

But  as  in  some  of  these  reactions,  instead  of  the  mixed  ethereal 
salts,  the  simple  dibasic  salts  are  formed,  it  appears  that  the  more 
complex  alcoholic  group  displaces  from  a  mixed  ether  the  less  com.- 
plex  alcoholic  group.  To  confirm  this,  the  author  acted  on  methyl 
propyl  carbonate  with  propyl  alcohol,  and  obtained  dipropyl  carbonate 
and  methyl  alcohol.  It  is  only  when  the  alcohols  act  on  the  chloro- 
carbonic ethers  at  low  temperatures  (6 — 8°)  that  the  mixed  ethereal 
salts  are  obtained.  Adopting  this  precaution,  the  following  reactions  were 
investigated : — Ethyl,  propyl,  and  isobutyl  alcohols  on  methyl  chloro- 
carbonate,  isobutyl  and  isoamyl  alcohols  on  ethyl  chlorocarbonatc, 
methyl  and  ethyl  alcohols  on  isobutyl  chlorocarbonatc,  and  ethyl 
alcohol  on  isoamyl  chlorocarbonate.  By  these  experiments  it  was 
established  that  the  mixed  ethereal  salts  of  carhonic  acid  containing 
identical  alcohol  groups,  by  whatever  method  they  are  prej^ared,  are  iden- 


Methyl 

5J 

ethyl 

Propyl 

J5 

5> 

Methyl 

55 

propyl 

Ethyl 

5? 

» 

r 


Index  of 

Boiling  point. 

Sp.  gr. 

refraction 

.  .  . .      109-2 

1-002 

1-377 

....      130-8 

0-978 

1-386 

. .  . .      143-6 

0-951 

1-3922 

....      160-1 

0-931 

1-3965 

....      182-3 

U-924 

1-4053 
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tical.  Hence  the  carbon  affinities,  which  combine  with  alcoholic  groups  in 
the  ethereal  salts  {as  the  chlorine  atoms  in  carbon  ox i/ chloride),  are 
equal. 

Properties  of  Mixed  JEthers. 


Methyl-ethyl  carbonate 
Methyl. propyl      „ 
Methyl- isobutyl   ,. 
Ethyl-isobutyl      „ 
Ethyl-isopentyl    ,, 

(3.)  Action  of  Phosphorus  Pentachloride  on  the  Ethereal  Salts  of  Car- 
bonic Acid. — Geuther  has  observed  that  ethyl  chlorocarbonate  and 
ethyl  chloride  are  formed  by  the  action  of  phosphorus  pentachloride 
on  diethyl  carbonate.  The  author  shows  that  by  the  action  of  phos- 
phorus pentachloride  on  ethyl-isopentyl  carbonate,  isopentjl  chlorocar- 
bonate and  ethyl  chloride  are  produced,  the  more  complex  group 
remaining  in  combination  with  the  carbon-atom,  whilst  the  less  com- 
plex group  is  replaced  by  chlorine.  This  reaction  gives  a  means  for 
determining  whether  any  given  ethereal  salt  is  simple  or  mixed. 

Part  III. — Ethereal  Salts  of  Tetrabasic  Carbonic  Acid. — The  action 
of  various  sodium  alcoholates  on  chloropicrin  was  studied,  and  the  fol- 
lowing orthocarbonic  ethers  analogous  to  Bassett's  orthoethyl  car- 
bonate are  described : — 

Boiling  point.  Sp.  gr. 

Orthopropyl  carbonate 2242  0-911 

Orthoisobutyl        „       2449  0-9UO 

But  by  the  action  of  dry  sodium  methylate  on  chloropicrin,  neither 
the  ether  of  tetrabasic  nor  of  dibasic  carbonic  acid  was  formed;  so  that 
it  does  not  seem  that  orthomethyl  carbonate  exists.  V.  H.  V. 

Anhydride  and  Ethers  of 'Isodibromosuccinic  Acid.    By  A. 

PiCTET  (Ber.,  13,  1669 — 1671). — Isodibromosuccinic  acid  is  obtained 
by  heating  maleic  acid  with  bromine ;  at  the  same  time,  some  dibromo- 
succinic  acid  is  formed,  owing  to  a  partial  conversion  of  the  maleic 
into  fumaric  acid.  This  loss  of  maleic  acid  may  be  avoided  by  acting 
on  maleic  anhydride  with  bromine,  whereby  isodibromosuccinic  anhy- 
dride, CgHiBrg !  C2O3,  alone  is  formed.  It  may  be  prepared  by  dis- 
solving maleic  anhydride  in  dry  chloroform,  and  heating  it  in  sealed 
tubes  with  bromine  at  100°.  After  expelling  the  chloroform  on  a 
water-bath,  isodibromosuccinic  anhydride  is  obtained  as  an  oil ;  it 
takes  up  water  very  quickly,  being  converted  into  isodibromosuccinic 
acid.  The  anhydride  can  be  kept  in  sealed  tubes  only ;  on  cooling  it 
solidifies,  forming  colourless  tabular  crystals  (m.  p.  32'').  Isodibromo- 
succinic anhydride  is  very  unstable ;  at  100°  it  yields  hydrobromic 
acid  and  bromomaleic  anhydride  (b.  p.  214°),  which  takes  up  water, 
forming  monobromomaleic  acid  (m.  p.  127 — 128°). 

Kekule  (Annalen,  Sup.,  2,  85),  by  the  action  of  bromine  on  maleic 
anhydride  at  100°,  obtained  a  liquid,  which  was  allowed  to  crystallise 
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in  an  exsiccator,  and  was  evidently  a  mixture  of  isodibroraosuccinic 
acid  and  the  anhydride. 

The  properties  of  isodibroraosuccinic  acid,  preparfid  from  th.e  anhy- 
dride obtained  as  above,  are  identical  with  those  described  by  Fittig 
and  Petro  (this  Journal,  36,  372). 

Methyl  and  ethyl  isodihromo succinates,  obtained  in  the  usual  manner 
from  isodibromosaccinic  acid,  are  oily  liquids,  which  decompose  on 
heating.  P.  P.  B. 

OxyethylidenesuGcinic  Acid.  By  C.  Botttngek  {Ber.,  14,  "148 
150). — When  oxyethylidenesuccinamic  acid  is  boiled  for  several  hours 
(in  an  atmosphere  free  from  carbonic  anhydride)  with  a  slightly  larger 
quantity  of  baryta- water  than  is  required  for  the  formation  of  a  neutral 
salt,  barium  methyltartronate  or  oxyethylidenesuccinate  is  deposited  as  a 
dense  white  crystalline  precipitate,  soluble  in  ammonium  chloride. 
Methyltartronic  acid  crystallises  in  rhombohedra,  resembling  calcspar. 
When  cautiously  heated,  it  melts  at  178"^  with  copious  evolution  of 
carbonic  anhydride ;  the  melting  point  is  lower  if  the  heat  is  applied 
suddenly.  A  neutral  solution  of  the  ammonium  salt  produces  white 
crystalline  precipitates  with  the  silver  nitrate,  lead  and  zinc  acetates, 
and  with  hot  solutions  of  calcium  chloride  and  barium  acetate.  Oxy- 
ethylidenesuccinamic acid  is  decomposed  by  boiling  with  strong  hydro- 
chloric acid,  yielding  fermentation  lactic  acid  and  carbonic  anhy- 
dride. W.  C.  W. 

Formulae  of  Maleic  and  Fumaric  Acids.  By  H.  Hubner 
{Ber.,  14,  210). — The  author  explains  that  he  accepts  Kekule's  views 
concerning  the  constitution  of  maleic  and  fumaric  acids,  and  that  he 
does  not  consider  that  the  former  acid  has  been  conclusively  proved  to 

— CH.COOH 
have  the  formula       | 

— CH.COOH  W.  C.  W. 

Action  of  Ammonia  on  Ethyl  Chloromaleate.  By  A.  Glaus 
andF.  Voellee  (Ber.,  14, 150 — 153). — Alcoholic  ammonia  acts  on  ethyl 
chloromaleate  at  the  ordinary  temperature.  If  molecular  proportions 
of  ammonia  and  the  ethyl  salt  are  taken,  ethyl  chloromaleamate  is  ob- 
tained in  anhydrous  rhombic  crystals  (m.  p.  102°).  By  the  action  of 
2  mols.  of  ammonia  on  ethyl  chloromaleate,  a  mixture  of  ethyl  amid.o- 
maleate  (m.  p.  100°)  and  amidomaleamate  is  produced.  Ethyl  chloro- 
maleate is  completely  converted  into  ethyl  amidomaleamate  by  treat- 
ment with  3  mols.  of  ammonia.  This  compound  is  deposited  from  an 
alcoholic  solution  in  transparent  prisms  (m.  p.  62°),  soluble  in  ether. 
If  4  mols.  of  ammonia  are  employed,  the  diamide  of  amidomaleic  acid 
is  obtained  in  colourless  scales  (m.  p.  122°),  which  are  soluble  in 
alcohol,  ether,  and  hot  water.  Amidomaleic  acid,  derived  from  either 
of  the  three  last-mentioned  compounds  by  saponification,  forms  a 
deliquescent  crystalline  mass  (m.  p.  180°).  When  the  silver  salt  of 
this  acid  is  heated,  it  explodes. 

By  treating  ethyl  chloromaleamate  with  alcoholic  soda,  sodium 
amidomaleamate  is  produced.  W.  C.  W. 
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Tetrolic    and    Oxytetrolic    Acids    and    their    Homologues. 

By  E.  DEMARgAY  (Bull.  Soc.  Chim.  [2],  33,  575— 580).— This  is  a  con- 
tinuation of  a  paper  {Bull.  Soc.  Chim.  [2],  33,  516)  already  abstracted 
in  this  Journal  (1880,  Abstr.,  625). 

Pentolic  acid,  HgO.SCsHeOo,  is  prepared  from  ethylic  etliylaceto- 
acetate  in  a  manner  precisely  similar  to  tetrolic  acid  (loc.  clt.).  The 
finest  crystals  are  obtained  by  slow  evaporation  of  its  aqueous  solu- 
tions ;  they  are  orthorhombic,  and  have  three  planes  of  cleavage.  It 
melts  at  128°,  and  is  less  soluble  in  cold  water  than  tetrolic  acid,  but 
very  easily  in  boiling  water,  alcohol,  or  ether.  The  calcium  salt, 
2Ca0.5C5H602  +  2H2O,  is  very  soluble  in  water,  as  is  also  the 
harium  salt,  Ba0.2C6H602.  Pentolic  acid  gives  a  violet  coloration 
with  ferric  chloride ;  fused  with  potash,  it  yields  a  mixture  of  formate 
and  butyrate.  It  gives  a  nitro-derivative  with  nitric  acid,  and  with 
phosphorus  pentachloride  the  chloride  CsHeCl-^O  (b.  p.  189 — 191"). 

Hexolic  acid,  HoO.SCsHsOo,  obtained  from  ethylic  propylaceto- 
acetate,  crystallises  in  large  iridescent  plates  (m.  p.  126°),  less  soluble 
in  water,  and  more  soluble  in  chloroform  than  pentolic  acid.  Fused 
with  potash,  it  yields  a  formate  and  valerate. 

Isohexolic  acid,  HgO-SCeHsOa,  obtained  from  ethylic  isopropylaceto- 
acetate,  melts  at  124°.  It  closely  resembles  the  other  members  of  the 
group  in  its  general  characters. 

Heptolic  acid,  HoO.SCtHioOo. — The  only  heptolic  acid  prepared  was 
the  one  from  ethyl  isobutylacetoacetate.  It  crystallises  in  long 
flattened  needles  (m.  p.  150 — 151°),  resembling  benzoic  acid  in  ap- 
pearance. It  is  but  very  sparingly  soluble  in  cold  water ;  the  barium 
salt  is  very  soluble. 

Oxytetrolic  acid,  3C4H4O3.H2O.— The  method  of  preparing  this  is 
described  in  the  previous  paper  (loc.  cit.,  p.  520),  The  ethylic  methyl- 
acetoacetate,  mixed  with  a  little  water,  is  treated  with  2  mols.  of  bro- 
mine, half  of  which  is  added  gradually,  keeping  cool,  and  then  the 
second  half  at  once.  When  decolorised,  it  is  precipitated  by  water, 
decomposed  with  alcoholic  potash,  and  after  removal  of  the  alcohol, 
acidified  with  hydrochloric  acid.  The  acid  is  extracted  by  agitation 
with  ether,  and  after  purification  by  treatment  with  chloroform  and 
crystallisation  from  water,  forms  nodular  masses,  consisting  of  micro- 
scopic needles  (m.  p.  203 — 204°).  It  boils  at  about  280°,  with  partial 
decomposition.  It  is  very  soluble  in  alcohol,  ether,  and  boiling  water, 
but  insoluble  in  chloroform.  It  forms  well-crystallised  salts,  several 
of  which  are  described.  Its  ethereal  salt  is  an  oily  liquid,  insoluble  in 
water.  With  phosphorus  pentachloride,  the  chloride  C^H^ClaO  is 
formed,  which  is  reconverted  into  oxytetrolic  acid  by  water,  and  yields 
the  ethereal  salt,  C4ll30(EtO);^,  w^ith  alcohol.  This  ethereal  salt  is  a 
limpid,  slightly  viscous  liquid  (b.  p.  225),  of  feeble  aromatic  odour. 
Aqueous  ammonia  converts  it  into  the  amide  of  oxytt>trolic  acid, 
Ci2H905(NH2)5,  which  is  also  obtained  from  the  chloride  (y4H3CI;,0  by 
the  action  of  ammonia;  it  crystallises  in  plates  (m.  p.  177").  If  the 
chloride  is  poured  into  a  large  quantity  of  alcohol  and  aqueous  ammo- 
nia is  then  added,  the  amidated  compound  C4H30(EtO)2.NH2  is 
formed;  it  crystallises  in  lustrous  plates  (m.  p.  68 — 69"),  which  are 
decomposed  by  prolonged    boiling    with   water,   ammonia  being  dis- 
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engaged.  The  action  of  zinc  and  dilute  sulphuric  acid  converts 
oxytetrolic  acid  into  hydroxytetrolic  acid,  CiHeOs,  which  may  be  ex- 
tracted from  the  solution  by  agitation  with  ether.  It  forms  a  crys- 
talline mass  (m.  p.  lll'^),  very  soluble  in  water,  alcohol,  or  ether.  It 
forms  salts  of  the  general  formula  C4H503M'  +  C4H403M '2,  several  of 
which  ai-e  described.  The  ethereal  salt  is  an  oil  of  aromatic  odour, 
insoluble  in  water.  C.  E.  G. 

Tartronic  Acid  produced  by  the  Oxidation  of  Glycerol 
with  Potassium  Permanganate.  By  G.  Campani  and  D.  Bizzarri 
{Gazzetta,  10,  489 — 491). — Tartronic  acid  is  known  to  be  produced  by 
the  action  of  nitric  acid  on  glycerol,  and  the  author  finds  that  potas- 
sium permanganate  also  gives  rise  to  the  same  acid,  but  the  operation 
has  to  be  carefully  conducted.  Pure  glycerol  of  sp.  gr.  125  is  mixed 
with  an  equal  bulk  of  water,  and  finely  powdered  permanganate  and 
small  quantities  of  water  are  gradually  added,  filtering  at  intervals,  and 
taking  care  to  avoid  rise  of  temperature.  When  permanganate  equal  to 
half  the  weight  of  the  glycerol  has  been  added,  the  operation  is  stopped, 
the  clear  liquid  concentrated  in  a  vacuum,  neutralised  with  acetic  acid, 
and  precipitated  with  lead  acetate.  This  precipitate  consists  of  lead 
oxalate  and  tartronate.  The  tartronic  acid,  after  separation  of  the 
oxalic  acid,  crystallises  in  long  colourless  prisms  (m.  p.  about  160°), 
very  soluble  in  alcohol  and  in  water.  The  acid  gives  no  precipitate 
with  barium  or  calcium  chloride.  The  barium  salt  was  found  to  have 
the  composition  expressed  by  the  formula  CsHzBaOs.  C.  K.  G. 

Dioxyadipic  Acid.  By  E.  Hjelt  (Ber.,  14,  144 — 145). — Barium 
dioxyadipate,  CeHsOeBa,  is  formed  when  dibromallylmalonic  acid  is 
treated  with  baryta.  An  aqueous  yolution  of  dioxyadipic  acid  is 
stable  at  the  ordinary  temperature,  but  undergoes  partial  decomposi- 
tion at  100°,  losing  a  molecule  of  water,  and  forming  a  monobasic 
acid.  By  the  action  of  baryta- water  on  the  monobasic  acid,  barium 
dioxyadipate  is  again  produced.  W.  C.  W. 

Fermentation  of  Tartaric  Acid.  By  ¥.  Konig  (Ber.^  14,  211 — 
217). — The  chief  product  of  the  action  of  bacteria  on  a  neutral  solu- 
tion of  ammonium  tartrate  containing  small  quantities  of  potassium 
phosphate,  magnesium  sulphate,  and  calcium  chloride,  is  succinic 
acid.  Acetic,  carbonic,  and  occasionally  formic  acid,  are  also  pro- 
duced. Under  similar  conditions,  calcium  tartrate  yields  acetic  and 
carbonic  acids,  together  with  small  quantities  of  formic,  propionic, 
and  butyric  acids.  W.  C.  W. 

Synthesis  of  Citric  Acid.  By  A.  Kekul^  (Ber.,  13, 1686—1687). 
— In  this  preliminary  notice  the  author,  after  referring  to  the  investi- 
gations of  Grimaux  and  Adam  (this  Journal,  38,  801),  and  of  Andreoni 
i^Ber.,  13,  1394),  states  that  he  has  obtained  an  acid  giving  some  of  the 
reactions  of  citric  acid,  in  the  following  manner : — An  ethereal  solu- 
tion of  diethyl  acetoxymalate  is  acted  on  by  sodium,  the  product  is 
then  treated  with  ethyl  brotnacetate.  The  triethyl  salt  so  obtained 
was  then  sapouified  with  potash,  and  the  lead  salt  of  the  acid  prepared  ; 


I 


ORGANIC  CHEMISTRY.  257 

on  decomposing  this  with  hydrogen  sulphide,  an  acid   was  obtained 
showing  some  of  the  reactions  of  citric  acid.  P.  P.  B. 

Carbamidacetosulphonic  Acid,  a  New  Derivative  of  Thio- 
hydantoin.  By  R.  Andreasch  {Wien.  Akad.  Ber.  [2  Abth.],  81, 
978 — 987). — An  abstract  of  this  paper  appeared  in  this  Journal,  38, 
877).  It  may  be  added  that  if  the  experiment  is  not  conducted 
exactly  as  described  by  the  author,  very  little  or  even  no  potassium 
carbamidacetosulphonate  is  formed.  He  added  the  4*2  grams  of  finely 
powdered  potassium  chlorate,  a  fifth  part  at  a  time,  to  the  5  grams  of 
thiohydantoin,  and  50  c.c.  hydrochloric  acid,  sp.  gr.  1*08,  the  action 
being  allowed  to  subside  before  each  fresh  addition ;  the  temperature 
was  prevented  from  rising  too  high,  and  the  reaction  was  kept  going 
by  alternately  cooling  or  warming.  There  was  no  perceptible  evolu- 
tion of  chlorine. 

Note. — In  the  Berichte  abstract  the  word  "  Chlorentwicklung  "  has 
been  substituted  for  "  Warmeentwicklung."  D.  A.  L. 

Multiples  in  the  Optical  Rotatory  Power  of  Organic  Com- 
pounds. By  T.  Thomsen  {Ber.,  13,  22G9— 2272).— The  molecular 
rotatory  power  of  the  mannitol  derivatives  is  a  multiple  of  228.  The 
constant  8*8  will  consequently  be  common  to  both  the  carbohydrate 
and  mannitol  compounds.  The  alcoholic  amides,  however,  have  the 
constant  8*5°,  viz. : — 

m[a]i> 
HiO 

Aspartic  acid 33-4     =     4    x    8*35 

Asparagine 41 '2     =     5    x    8*24 

Grlutamic  acid 51-0     =      G    x    8"50 

Sodium  glycochohito  . .    101-2     =   12    x    8-43 

GlycochoHc  acid 13455  =   16    x    8-43 

W.  C.  W. 

Inversion  of  the  Rotation  of  Optically  Active  Substances. 
By  H.  Landolt  {Ber.,  13,  2329— 2339).— The  rotatory  power  of  an 
aqueous  solution  of  tartaric  Hcidis  diminished  by  the  addition  of  acids. 
Solutions  iu  methyl  or  ethy]  alcohol  and  in  acetone  are  almost  inactive. 
If  the  tartjiric  acid  is  dissolved  in  a  mixture  of  dry  acetone  and 
ether,  or  in  anhydrous  acetone  and  chloroform,  it  is  feebly  la3vogyratory. 
Schneider  {Ber.,  13,  620,  this  Journal,  1880,  Abstr.,  629)  has  shown 
that  a  solution  containing  3242  per  cent,  of  malic  acid  is  optically 
inactive,  whilst  stronger  solutions  ar-e  dextrogyrate,  and  weaker  solu- 
tion leevogyrate.  The  rotatory  power  of  asparagine  and  aspartic  acid 
is  inverted  by  the  addition  of  acetic  acid. 
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An  aqueous  solution  of  invert  sugar  becomes  optically  inactive  at  a 
temperature  of  87*2°  ;  the  alcoholic  solutionis  optically  inactive  at  38°. 
Racemic  acid  is  inactive  at  80°.  Mannitol  in  dilute  aqueous  solution 
is  feebly  laevogyrate ;  the  addition  of  an  alkali  increases  its  optical 
activity,  whilst  borax  inverts  it. 

All  optically  active  organic  compounds  contain  an  asymmetric 
carbon-atom.  W.  C.  W. 

Cyan  ami  do- compounds  of  Succinic  Acid.  By  H.  Moller 
(J.pr.  Ghem.,  [2],  22, 193— 223).— As  Mertens  has  shown  {ihid.,  17,  1) 
that  some  of  the  cyanamido-compounds  of  monobasic  acids  bore  a 
close  resemblance  to  cyanamide,  the  author  was  induced  to  investigate 
the  nature  of  the  corresponding  compounds  of  the  dibasic  acids. 

Potassium  Succinocyanate,  COOK.C2H4.CO.NK.CN  +  HoO.— Suc- 
cinic anhydride,  prepai'ed  by  distilling  a  mixture  of  succinic  acid  with 
succinic  chloride,  is  gradually  added  to  a  solution  of  potassium  cyan- 
amide  in  alcohol,  and  the  precipitate  which  is  formed  collected  and 
washed  with  alcohol.  It  may  be  purified  by  repeatedly  dissolving  in 
water,  and  repreci  pita  ting  with  alcohol.  A  good  result  is  also  obtained 
when  the  anhydride  is  added  to  an  aqueous  solution  of  potassium 
cyanamide,  the  potassium  succinocyanate  being  precipitated  by  adding 
alcohol  and  cooling  strongly.  It  crystallises  in  rhombic  plates,  easily 
soluble  in  water,  but  insoluble  in  alcohol.  Sodium  succinocyanate 
cannot  be  obtained  in  the  pure  state  directly  from  sodium  cyanamide 
and  succinic  anhydride,  but  may  be  prepared  from  the  silver  salt  by 
the  action  of  sodium  chloride  ;  it  is  even  more  soluble  in  water  than  the 
potassium  salt,  and  crystallises  in  large,  sword-shaped  plates,  contain- 
ing 5H2O.  The  calcium  salt,  prepared  like  the  sodium  salt,  crystallises 
with  4H2O  in  tufts  of  long  narrow  plates.  The  harium  salt  may  be 
prepared  directly  by  adding  baryta-water  to  succinic  anhydride 
suspended  in  an  aqueous  solution  of  cyanamide  until  alkaline, 
boiling,  and  filtering.  On  adding  alcohol,  the  succinocyanate  separates 
out  in  tufts  of  rhombic  prisms,  containing  2H2O.  It  is  more  easily 
soluble  in  water  than  the  potassium  compound,  and  the  aqueous  solu- 
tion is  easily  decomposed.     To  prepare  the  pure  silver  salt,  the  crude 
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potassium  sncclnocyanate  is  dissolved  in  water,  ammonia  and  barium 
nitrate  added,  and  the  solution  heated  to  boiling.  On  cooling,  the 
barium  succinate  is  removed  by  filtration,  nitrate  of  silver  added, 
and  the  precipitate  of  silver  succinocyanate  dissolved  by  ammonia ;  on 
filtering  from  undissolved  'silver  cyanide,  and  neutralising  with  nitric 
acid,  pure  silver  succinocyanate  is  thrown  down.  It  is  easily  soluble, 
both  in  ammonia  and  in  dilute  nitric  acid.  When  silver  nitrate  is  added 
to  a  solution  of  succinocyanic  acid,  oily  drops  separate,  which  become 
crystalline  on  standing,  this  is  an  acid  succinocyanate  of  silver.  It  is 
but  sparingly  soluble  in  dilute  nitric  acid.  Snccinocyanic  acid, 
COOB.C2H4.CO.NH.CN,  may  be  obtained  from  the  silver  salt  by 
suspending  it  in  dry  pure  ether,  and  decomposing  it  with  hydrogen 
sulphide  ;  on  evaporating,  the  acid  is  left  in  the  crystalline  state.  It  is 
very  soluble  in  water,  and  also  in  alcohol  or  ether,  crystallising  out  on 
evaporation  in  tufts  of  lancet-shaped  plates  (m.  p.  128°).  It  decom- 
poses rapidly  in  aqueous  solution.  The  normal  salts  of  the  metals  are 
insoluble. 

CO 

Succinocyanimide,  CoIl4<^p-^/>N.CN^,  is  formed  on  digesting  suc- 
cinic chloride  witb  excess  of  cyanamide  in  ethereal  solution.  When 
all  the  chloride  is  decomposed,  the  ethereal  solution  is  evaporated,  and 
the  residue  after  being  washed  with  water  to  remove  cyanamide  and 
cyanamide  hydrochloride,  is  crystallised  from  boiling  alcohol  in  w^iich 
it  is  easily  soluble.  On  cooling,  nearly  the  whole  of  the  succinocya- 
nimide  separates  out  in  thin  plates  resembling  naphthalene  in  appear- 
ance (m.  p.  138°).  When  boiled  with  water  it  decomposes,  yielding 
succinocyamic  acid,  whilst  long-continued  beating  with  alcohol  con- 
verts it  into  ethyl  succinocyanate,  COOEt.C2H4.CO.NH.CN. 

The  action  of  ethyl  succinate  on  potassium  cyamide  in  alcohol  gives 
Y'\^e  to  potassiu7n  succinocy amide,  C2H4(CO.NK.CN)2,  and  sodium  snc- 
cinocyamide  may  be  obtained  by  heating  sodium  cyamide  with  succinic 
chloride  in  dry  alcohol  or  ether  :  these  compounds,  however,  could  not 
be  separated  in  the  pure  state.  Silver  succinocij amide  can  be  readily 
prepared  from  the  crude  potassium  compound  by  precipitating  it  with 
silver  nitrate,  treating  the  precipitate  with  dilute  nitric  acid  to  remove 
silver  succinocyamate,  and  dissolving  the  residue  in  ammonia.  On 
pouring  the  filtered  solution  into  dilute  nitric  acid,  silver  succinocya- 
mide,  C-.H4(CO.NAg.CN)2  +  iH.O,  is  precivitated  in  the  crystalline 
state.  If  it  is  suspended  in  alcohol  and  decomposed  by  hydrogen 
sulphide,  succinocy amide,  C.H4(CO.NH.CN)2  -|-  'ilLO,  is  formed,  and 
may  be  obtained  in  the  crystalline  state  by  allowing  the  alcoholic 
Kolution  to  evaporate  spontaneously.  The  anhydrous  compound  molts 
at  104 — 105°.  It  resembles  cyanamide  rather  than  succinaniide.  Suc- 
cinocyamide  is  also  formed  on  heating  a  mixture  of  cyanamide  with 
succinocyanimide.  C.  E.  G. 

Oxidation  of  Triethylbenzene.  By  C.  FKrEDEL  and  M.  Balsohn 
(Bull.  Sac.  Chim.  [2],  34,  G35-G88).— When  triethylbenzene  (b.  p. 
214 — 218),  obtained  by  the  action  of  etliylene  on  benzene  in  presence 
of  aluminium  chloride  is  boiled  with  chromic  mixture,  an  acid  of  the 
composition   CioHgOe  is  formed  in  small  quantity.     It  crystallises  in 
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somewhat  large  colourless  needles,  and  forms  a  silver  salt  crystallising 
in  plates  and  soluble  in  warm  water.  This  acid  is  probably  produced 
by  the  conversion  of  two  of  the  ethyl  groups  into  COOH  groups,  whilst 
the  other  ethyl  group  is  converted  into  acetic  acid. 

By  boiling  triethylbenzene  for  many  hours  with  a  large  excess  of 
potassium  dichromate  and  sulphuric  acid  diluted  with  three  times  its 
volume  of  water,  an  acid  is  formed  which,  in  appearance,  composi- 
tion, and  the  properties  of  its  silver  and  barium  salts  corresponds 
with  trimesic  acid.  By  the  oxidation  of  mesitylene  with  dilute  nitric 
acid,  Fittig  obtained  mesitylenic  acid,  which  when  treated  with  potas- 
sium dichromate  and  sulphuric  acid,  is  converted  into  trimesic  acid. 
The  authors  conclude  that  the  acid  obtained  by  the  prolonged  oxida- 
tion of  ethylbenzene  is  mesitylenic  acid,  and  that  triethylbenzene  is  for 
the  most  part  the  symmetrical  hydrocarbon  analogous  to  mesitylene. 

Ador  and  Billiet  found  that  the  trimethylbenzene  obtained  by  the 
action  of  methyl  chloride  on  benzene  in  presence  of  aluminium 
chloride  consisted  of  mesitylene  and  pseudocumene.  There  was  no 
evidence  to  show  that  the  triethylbenzene  obtained  by  the  authors  did 
not  contain  a  substance  corresponding  with  pseudocumene :  this 
latter  would  be  oxidised  without  giving  an  aromatic  acid. 

C.  H.  B. 

Action  of  Ethylene  Bromide  on  Toluene  in  Presence  of 
Aluminium  Chloride.  By  C.  Friedel  and  M.  Balsohn  (Bull.  Soc. 
Ohim.  [2],  35,  52 — 54). — When  a  mixture  of  3  parts  ethylene  bro- 
mide, 15  parts  toluene,  and  1  part  aluminium  chloride  is  gently  heated 
until  hydrobromic  acid  is  no  longer  given  off,  the  product  treated  with 
water,  and  the  supernatant  oily  liquid  subjected  to  fractional  distillation, 
a  hydrocarbon  (b.  p.  297 — 300°)  is  obtained,  which  has  the  composi- 
tion CieHis,  and  may  be  regarded  as  ditolylethylene,  C2H4(C6H4.CH3)2. 

When  oxidised  with  chromic  mixture,  it  gives  isophthalic  and  tere- 
phthalic  acids,  the  former  being  apparently  formed  in  larger  quantity. 
From  this  it  would  appear  either  that  the  ditolylethylene  obtained 
consisted  of  one  hydrocarbon,  in  which  the  tolyl  groups  are  so 
arranged  that,  with  reference  to  the  ethylene,  one  of  the  methyl 
groups  is  in  the  para-,  the  other  in  the  meta-position,  or  that  it  was  a 
mixture  of  two  isomerides,  boiling  about  the  same  temperature,  in 
which  the  two  tolyl  groups  are  arranged  symmetrically  with  regard  to 
the  ethylene.  C.  H.  B. 

Hexmethylbenzene.  By  A.  W.  Hofmann  (Ber.,  13,  1729 — 
1732). — In  the  preparation  of  cumidine  from  xylidine  hydrochloride 
and  methyl  alcohol,  according  to  the  method  of  the  author  and  Martins 
(Ber.,  4,  752),  pentamethylaniline,  and  the  hydrocarbon  hexmethyl- 
benzene, occur  as  bye-products.  These  compounds  the  author  has 
shown  (Ber.,  5,  721)  are  also  formed  as  bye-products  in  the  action  of 
high  temperatures  on  methylaniline  hydrochloride.  As  cumidine  is 
prepared  on  the  large  scale  by  the  above  method,  the  author  has  been 
able  to  obtain  large  quantities  of  the  bye-products,  from  which  the 
hexmethylbenzene  has  been  separated. 

Hexmethylbenzene,  CeMce,  crystallises  from  alcohol  in  flat, 
striated  prisms,  m.  p.  163°,  and  boils  at  253°.     Its  vapour-density  in 
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aniline  vaponr  was  found  to  be  5*58,  theory  requiring  5"62.  The 
melting  point  assigned  to  this  compound  differs  from  that  given  by 
Ador  and  Rilliet  (this  Journal,  36,  527). 

With  bromine  in  sealed  tubes  at  100°,  it  yields  a  compound  insoluble 
in  alcohol,  but  soluble  in  toluene,  and  melting  at  27°;  its  formula  is 
apparently  CizHigBre.  Oxidising  agents  act  but  slowly  on  the  hydro- 
carbon. P.  P.   B, 

Oxidation  of  Di-  and  Tri-nitrobenzene.  By  P.  Hepp  (Ber.,  13, 
2346 — 2348). — A  feebly  alkaline  solution  of  trinitrobenzene  is  oxidised 
to  picric  acid  by  potassium  ferricyanide.  Under  similar  circumstances 
metadinitrobenzene  is  converted  into  a  mixture  of  a-  and  /3-dinitro- 
phenol.  W.  C.  W. 

Ferrocyanides  of  Amines.  By  L.  J  Eisenberg  {Annalen,  205, 
265 — 272). — The  author  briefly  refers  to  former  literature  on  the 
amine  ferrocyanides. 

Acid  Dimethi/lanilhie  Ferrocyanlrle. — Fischer  (Anrialev,  190,  184 ; 
this  Journal,  1878,  407)  obtained  the  hydrated  salt  of  acid  dimethyl- 
aniline  ferrocyauide,  but  owing  to  its  ready  decomposition  was  unable 
to  isolate  the  anhydrous  salt.  The  author,  by  dropping  a  hydrochloric 
acid  solution  of  dimethylaniline  into  a  solution  of  potassium  ferro- 
cyauide, has  succeeded  in  obtaining  the  salt  in  the  form  of  glistening 
crystals  of  the  composition  of  H4FeCy6(PhN'Meo)2.2H20.  The  salt 
is  almost  insoluble  in  cold  water,  more  easily  soluble  in  hot  water,  but 
with  decomposition  ;  it  dissolves  readily,  however,  in  hot  alcohol  with- 
out decomposition.  The  salt  is  very  stable,  and  can  be  kept  for  some 
time  without  change. 

Neutral  Anili7ie  Ferrocymiide. — Kielmayer  (Dmgl.  pohjt.  /.,  214, 
324)  obtained  this  salt  in  an  impure  state.  The  author  finds  that 
it  cannot  be  obtained  pure  by  a  process  similar  to  that  used  in  the 
preparation  of  the  above  dimelhylaniline  salt;  but  by  adding  excess 
of  aniline  to  a  solution  of  hydroferrocyanic  acid  in  alcohol,  a  leafy 
crystalline  precipitate  of  neutral  aniline  ferrocyauide, 

H,FeCy6(NH,Ph)4, 

is  obtained.  The  salt  when  purified  forms  pearly  crystals  easily  soluble 
in  cold  water,  insoluble  in  cold  alcohol  and  ether.  It  dissolves  easily 
in  hot  water,  but  is  decomposed  into  aniline  and  hydroferrocyanic 
acid.  When  heated,  it  gives  aniline,  hydrocyanic  acid,  and  carbide  of 
iron. 

Acid  Anili7ie  Ferrocijanide. — Fischer  (Inc.  cit.)  obtained  this  salt,  but 
was  unable  to  decide  its  composition.  The  author  by  the  same  process 
as  that  used  in  the  preparation  of  the  neutral  salt,  obtained  the  acid 
salt  of  the  formula  FeCyeHiCNH.Ph).. 

The  author  by  similar  processes  obtained  meta-  and  ortho-tohndine 
ferrocyanides  of  the  formula  H4FeCy6(C6H4Me.NH2)4,  and  xi/lidirie  fer- 
rocyanide  of  the  formula  H4FeCy6(CRH3Me...NH.,).  Experiments  with 
a  view  of  obtaining  amide-ferrocyanides  and  mono-  and  di-bromaniline 
ferrocyanides  were  unsuccessful.  V.  H.  V. 

VOL.    XL.  t 
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Action  of  Primary  Aromatic  Amines  on  Acetophenone  Bro- 
mide. By  R.  MoHLAU  (Ber.,  14,  171 — 175). — Acetophenone  anilide, 
Ph.CO.CH2.NHPh,  is  formed  when  acetophenone  bromide  is  dissolved 
in  an  equivalent  quantity  of  aniline.  The  solution  quickly  solidifies  to 
a  crystalline  mass,  from  which  aniline  hydrobromide  is  removed  by 
treatment  with  water.  The  greater  part  of  the  residue  dissolves  in 
hot  hydrochloric  acid,  and  the  acid  solution  on  cooling  deposits  the 
hydrochloride  in  colourless  prisms.  The  free  base  obtained  from  the 
hydrochloride  by  the  action  of  an  alkali  crystallises  in  needles,  which 
are  freely  soluble  in  alcohol,  ether,  benzene,  chloroform  and  carbon  bi- 
sulphide. The  substance  melts  at  93°,  and  decomposes  when  heated 
above  100°.  It  is  decomposed  by  boiling  with  strong  hydrochloric 
acid  or  potash,  forming  aniline  and  phenylcarbylamine. 

Phenylisoindole  is  produced  when  acetophenone  anilide  or  aceto- 
phenone bromide  is  heated  with  an  excess  of  aniline.  After  purifica- 
tion by  distillation,  and  by  recrystallisation  from  alcohol,  this  sub- 
stance is  obtained  in  lustrous  scales  (m.  p.  185°)  insoluble  in  cold 
water,  but  freely  soluble  in  the  other  ordinaiy  solvents.  With  an 
excess  of  bromine,  phenylisoindole  forms  a  crystalline  compound  which 
melts  at  96°  with  decomposition.  W.  C.  W. 

Action  of  Nascent  Hydrogen  on  Nitrils.  By  P.  Spica 
(Gazzetta,  10,  515). — This  is  a  preliminary  notice  on  the  action  of 
nascent  hydrogen  on  benzonitril,  being  a  continuation  of  the  research 
on  the  amines  corresponding  with  a-toluic  alcohol.  The  action  of  zinc 
and  hydrochloric  acid  on  benzonitril  in  presence  of  alcohol  and  water 
gives  rise  to  mono-,  di-  and  tri-henzylandne,  and  also  ammonia ;  of 
these,  the  first  is  produced  in  by  far  the  largest  proportion.  The  melt- 
ing point  of  its  hydrochloride  is  235 — 240°,  whilst  that  of  dibenzyl- 
amine  is  255—256°,  and  of  tribenzylamine  227 — 228°.  The  simul- 
taneous production  of  primary,  secondary,  and  tertiary  amines  is 
analogous  to  the  reaction  observed  with  a-toluic  nitril ;  and  shows 
that  the  action  of  reducing  agents  is  not  so  simple  as  Mendius  sup- 
posed. Men  dins  himself  appears  to  have  observed  the  formation  of 
ammonium  chloride  {Annalen,  121,  133),  but  the  equation  he  gives, 
CwH2M_iN  -}-  H4  =  CwH2w4-i.NH2,  does  not  account  for  this. 

C.  E.  G. 

Diazo-compounds.  By  Alexejeff  (Bull.  Soc.  Chim.  [2],  34, 
684). — When  nitrous  acid  acts  on  aniline,  nitroso- aniline  is  not  ob- 
tained, because  at  the  moment  of  its  formation,  it  reacts  with  the  un- 
altered aniline,,  forming  diazo-amido-benzene,  NH2Ph  +  NO.NHPh  = 
H2O  +  PhN  !  N  NHPh.  According  to  this  hypothesis,  diazo-amido- 
benzene  must  be  regarded  as  the  first  term  of  the  reaction,  and  the 
salts  of  diazobenzene  must  be  considered  as  the  products  of  the  trans- 
formation of  diazo-amido-benzene.  From  this  point  of  view,  the  for- 
mation of  diazo-compounds  is  analogous  to  that  of  azo-compounds. 
Fischer  has  shown  that  the  nature  of  the  groups  in  azo-compounds 
exercises  considerable  influence  on  their  stability,  and  the  author  con- 
siders that  the  existence  of  the  group  N !  N  in  both  azo-  and  diazo- 
compounds  must  be  admitted. 

The  author  maintains  that  his  method  of  preparing  azo-benzene  by 
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tlae  action  of  zinc-powder  on  nitrobenzene  is  simpler  and  better  than 
that  of  Schmidt  and  Schultz  {Bull.  Soc.  Cliim.,  32,  581). 

C.  H.  B. 

Existence  of  Three  Isomeric  Rosanilines.  By  A.  Bosenstiehl 
{Bull.  Soc.  Chim.  [2],  34,  675 — 676). — In  consequence  of  the  results 
obtained  by  E.  and  0.  Fischer,  the  evidence  in  favour  of  the  author's 
supposition  that  there  are  three  isomeric  rosanilines  requires  re- 
vision. C.  H,  B. 

A  Base  from  Phthalimide.  By  S.  Gabriel  {Ber.,  13,  1684— 
1686). — When  the  vapour  of  phthalimide  mixed  with  hydrogen  is 
passed  over  heated  zinc-dust,  a  reddish  oily  distillate  is  obtained ;  this 
is  boiled  with  hydrochloric  acid,  and  after  separation  of  the  undissolved 
oil  and  resin,  the  acid  solution  is  supersaturated  with  soda  and  dis- 
tilled in  a  current  of  steam.  In  this  way  a  base  is  obtained,  which 
crystallises  from  alcohol  in  colourless  flat  rhombs  (m.  p.  99 — 100°). 
From  the  analysis  of  the  base,  of  the  hydrochloride,  and  of  the  pla- 
tinochloride,  its  composition  appears  to  be  C15H11N.  Its  formation  may 
be  expressed  as  follows  : — 

2C8H5NO2  -f  4H2  =  CO2  +  NH3  +  2H2O  +  CiJIuN. 

The  production  of  ammonia  in  this  reaction  has  been  observed,  but 
the  carbonic  anhydride  is  reduced  to  carbonic  oxide  by  the  zinc-dust. 

P.  P.  B. 

Constitution  of  Tropine.  By  A.  Ladenbueg  {Ber.,  14,  227 — 
235). — Hydrotropine  iodide,  C8H17NI2,  is  formed  by  the  action  of 
hydriodic  acid  and  phosphorus  on  tropine  at  140°  :  if  a  higher  tempera- 
ture is  employed,  tropidine  and  tropidine  periodide  are  produced. 
Hydrotropine  iodide  crystallises  in  colourless  prisms.  By  the  action 
of  silver  chloride  it  is  converted  into  a  chloriodide,  CsHivNIC],  which 
forms  crystalline  compounds  with  gold  and  platinum  chlorides :  by 
treatment  with  silver  oxide,  it  yields  a  metatropine,  CsHisNO,  which 
remains  liquid  at  —30°  and  boils  at  237°. 

The  compound,  CsHivNBra,  obtained  by  digesting  valerylene  bro- 
mide with  an  aqueous  solution  of  trimethylamine  is  not  identical  with 
hydrotropine  bromide. 

Attempts  to  prepare  tropine  or  tropidine  from  piperidine  by  the 
action  of  allyl  bromide,  allyl  iodide,  bromallyl  alcohol,  epichlorhydrin 
and  of  glycerol  and  sulphuric  acid,  led  to  negative  results. 

w.  c.  w. 

Tribenzylphosphine  Oxide.  By  F.  Fleissner  {Ber.,  13,  1665— 
1667). — When  benzal  chloride  heated  to  130°  is  treated  with  phospho- 
nium  iodide  in  small  qua.ntities  at  a  time  in  an  atmosphere  of  car- 
bonic anhydride,  a  violent  reaction  ensues,  and  a  resinous  mass  is 
obtained,  probably  tribenzylphosphine  iodide,  or  a  double  compound 
of  phosphorus  iodide  and  tribenzylphosphine.  The  resinous  mass  is 
decomposed  when  heated  with  water  or  alcohol,  and  tribenzylphos- 
phine oxide  is  obtained  :  its  formation  may  be  expressed  as  follows  : — 

P(C7H7)3l2  +  H2O  =  PCCvHOaO  +  2HI. 

t  2 
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The  formation  of  P(C7H7)3l2.  is  expressed  as  follo\^s  : — 

C7H6CI2  +  2PH4I  =  CH^Cl  +  2PH3  +  21  +  HCl. 
3C7H7CI  +  PH3  =  3HC1  +  PlaCC^HOa^ 

Trihenzylphosphine  oxide,  PO(C7H7)3,  crystallises  in  white  trans- 
parent needles  (m.  p.  218°)  soluble  in  alcohol,  ether,  benzene,  and 
chloroform.  It  sublimes  without  decomposition.  It  is  very  stable, 
and  is  not  acted  on  by  reducing  agents,  such  as  hydriodic .  acid  and 
sulphurous  anhydride.  It  does  not  combine  with  acids,  but  its  alco- 
holic solutions  give  crystalline  double  salts  with  metallic  chlorides. 
The  platinochloruie,  PtCli[(C7H7)3PO]3,  crystallises  from  alcohol  in 
yellow  needles ;  the  palladiochloride,  PdCl2[(C7H7)3PO]3,  forms  a 
brownish-red  mass;  the  ferric  salt,  Fe2Cl6[(C7H7)3PO]3  crystallises  in 
light  yellow  prisms.  The  mercuric  salt,  Hg.Cl2[(C7H7)3PO]3  forms 
colourless  prisms  or  pyramids.     The  cobalt  compound, 

€oClo.[(C7H7)3PO]3,    * 

forms  blue  needles.  '  P.  P.  B. 

Etherification  of  Phenols.  By  V.  Merz  and  W.  Weith  (Ber., 
14,  187 — 202). — By  the  action  of  zinc  chloride  on  phenol  at  350", 
5  per  cent,  of  the  theoretical  yield  of  diphenyl  ether,  PhgO,  is  ob- 
tained.    If  aluminium  chloride  is  substituted  for  zinc  chloride,  ben- 

zene,  diphenyl  ether,  and  methylene-diphenyl  oxide,  CH2<]p^-rT^]>0 

are  produced.  The  last-mentioned  compound  melts  at  98'5°,  and  boils 
at  315°  (corr.).  It  crystallises  in  white  scales,  which  dissolve  in  hot 
alcohol,  acetic  acid,  and  light  petroleum.  On  oxidation,  it  yields 
diphenyloxideketone,  CO(C6H4)20,  a  crystalline  compound  soluble  in 
hot  alcohol.  The  ketone  melts  at  173°,  and  boils  above  300°.  When 
fused  with  potash  it  splits  up,  forming  phenol  and  salicylic  acid. 

OL-Naphthyl  ether,  (CioH7)20,  is  formed,  together  with  a  small  quantity 
of  dinaphthylene  oxide,  (CioH6)20,  by  the  action  of  zinc  chloride 
or  hydrochloric  acid  gas  on  boiling  a-naphtbol.  The  formation  of  the 
dinaphthylene  oxide  is  due  to  decomposition  -of  a-naphthol  by  the  air 
in  the  apparatus.  a-Naphthol  is  decomposed  into  naphthalene  and 
dinaphthalene  oxide  by  heating  in  sealed  tubes  at  350°.  a-Naphthyl 
ether  crystallises  from  alcohol  in  rhombic  plates  (m.  p.  110°),  soluble 
in  benzene,  ether,  and  hot  acetic  acid.  With  picric  acid,  the  ethereal 
solution  forms  a  prismatic  compound  (m.  p.  115°),  having  the  com- 
position (GioH7)20.2C6H2(N02)3.0H. 

(S-Naphthyl  ether  alone  is  formed  by  the  action  of  zinc  chloride  or 
dry  hydrochloric  acid  on  |3-naphthol.  It  is  deposited  from  hot  alcohol 
in  silvery  plates  (m.  p.  105°),  soluble  in  ether,  benzene,  and  hot  acetic 
acid.  With  picric  acid,  the  ethereal  solution  forms  a  crystalline  com- 
pound (m.  p.  122°)  resembling  the  corresponding  a-compound. 

By  long-continued  boiling  in  an  apparatus  connected  with  an  in- 
verted condenser,  or  by  heating  in  sealed  tubes  at  350°,  j(3-naphthol  is 

CioHg 
converted  into  ;3-dinaphthalene  oxide  |         ^O.     This  substance  crys- 

CioHe 
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tallises  in  silvery  scales  (m.  p.  161°) ^  soluble  in  boiling  benzene.  The 
benzene  solution  forms  with,  picric  acid  a  red  crystalline  compound 
(m.  p.  170")  having  the  composition  C2oHi,0.2C6H2(N02)30H. 

w.  c.  w. 

Direct  Introduction  of  Carboxyl  into  Phenols  and  Aromatic 
Acids.  By  C.  Senhofer  and  C.  Brunner  {Wien,  Ahad.  Ber. 
[2  Abth.],  80,  504—524;  81,  430—435  and  1044— 1057).— Drechsel 
(Zeifs.  f.  Chem.,  1865,  580)  has  shown  that  salicylic  acid  is  produced 
by  the  action  of  potassium  bicarbonate  on  phenol.  The  authors 
have  examined  the  behaviour  of  ammonium  carbonate  with  resorcinol, 
dihydroxybenzoic  acid,  orcinol,  pyrogallol,  and  gallic  acid. 

Part  I.  When  resorcinol  is  treated  at  the  ordinary  temperature 
with  ammonium  carbonate  for  a  few  daysy  about  10  per  cent,  of  it  is 
converted  into  oL-dihydroxyhenzoic  acid,  C7H6O4,  +  l-^HaO  (m.  p.  194 — 
198°),  crystallising  in  needles,  readily  soluble  in  alcohol  and  ether,  but 
sparingly  in  cold  water.  Lead  acetate  gives  no  precipitate ;  with  ferric 
chloride  a  red,  and  with  calcium  hypochlorite  a  violet  coloration  is 
produced,  becoming  brown  on  adding  more  hypochlorite.  Witli 
ammoniacal  silver  solution,  the  solution  is  clear  in  transmitted,  but 
opaque  and  grey  in  reflected  light.  Alkaline  copper  solution  is  not 
reduced. 

Its  silver  salt,  C7H5'04Ag,  is  but  little  soluble  in  water  ;  the  haslc 
ccypper  compound,  C7H4O4CU  +  2H2O,  is  a  yellowish  crystalline  powder  ; 
the  normal  copper  salt,  CuHjoOsCu  +  8H2O,  crystallises  in  well-formed 
emerald-green  crystals,  and  loses  6  mols.  H2O  in  a  vacuum,  and  7  mols. 
H2O  at  100°.  Barium  OL-dihydrohenzoate  is  readily  soluble  in  water, 
and  crystallises  f r-om  it  in  prisms  with  4H2O.  It  yields  almost  the  theo- 
retical quantity  of  resorcinol  when  heated  with  powdered  pumice- 
stone.  The  potassium  salt  is  very  easily  soluble  in  water,  and  separates 
from  it  in  tufts  of  needles. 

a-Dihydroxybenzoic  acid  yields  a  sulphonic  acid,  the  barium  salt 
of  which,  CvHiOvSBa  +  2H2O,  crystallises  in  prisms. 

When  the  treatment  of  resorcinol  with  ammonium  carbonate  takes 
place  at  higher  temperatures  under  pressure,  an  acid  of  the  formula 
CsHeOr,  is  produced,  a,-rcsodicarbuxylic  acid,  differing  from  Tiemannaud 
Levy's  resorcinoldicarboxylic  acid.  It  crystallises  in  iridescent  plates 
(m.  p.  276^^),  soluble  with  difficulty  in  hot  water,  readily  in  ether  or 
alcohol.  It  yields  a  blood -red  coloration  witk  ferric  chloride,  and 
neither  reduces  silver  nor  copper  solutions.  The  bariuin  salt, 
CsHiOeBa  -f-  5JH2O,  dissolves  but  little  in  cold,  more  readily  in 
hot  water:  it  loses  3H2O  at  100°,  the  rest  at  180^  The  silver  salt, 
C8H406Ag2,  is  insoluble  in  water;  the  copper  compound,  CaHiOoCu  -f- 
6^H20,  crystallises  in  needles,  and  loses  4^1120  at  lOO"".  The  normal 
potassium  salt  is  most  readily  soluble  in  water,  from  which  it  crystal- 
lises in  bundles  of  needles  containing  3hlj0.,  whilst  the  acid  potassium 
compound,  CgHsOeK  -|-  H2O,  is  obtained  in  the  form  of  harcf  needles. 

a-Kesodicarboxylic  acid  dissolves  in  concentrated  sulphuric  acid 
without  formation  of  a  sulphonic  derivative,  and  is.  neither  acted  on 
by  sodium-amalgam  nor  by  phosphorus  pentachloride. 
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Together  with  a-resodicarboxylic  acid,  a-dihydroxybenzoic  acid  is 
formed,  and  a  second  dihydroxy benzoic  acid  in  small  proportion.  The 
last  mentioned  is  readily  soluble  in  hot,  much  less  so  in  cold  water,  and 
with  dilute  ferric  chloride  solution  gives  a  purple,  with  strong  solution 
an  intensely  blue  coloration.  It  does  not  act  on  ammoniacal  silver 
solution,  but  reduces  Fehling's  solution  at  boiling  temperature.  It 
loses  carbonic  anhydride  when  heated  to  135°,  and  melts  at  140°,  with 
formation  of  resorcinol.  Its  silver  compound,  C7H504Ag,  forms  a  crys- 
talline precipitate ;  the  barium  salt  crystallises  well  in  short  hard 
prisms,  losing  its  water  of  crystallisation  (1  mol.)  at  160°.  The  copper 
salt,  CuHioCuOs  +  8H2O,  is  pale  green  and  crystalline,  7  of  the  8  mols. 
of  H,0  being  given  off  at  100°.  The  potassium  salt  forms  soft  needles 
free  from  water  of  crystallisation.  The  ammonium  compound  is 
similar. 

This  second  dihydroxybenzoic  acid  is  different  from  that  described  by 
Barth  and  Senhofer,  but  nearly  resembles  the  hypogallic  acid  of 
Matthiessen  and  Foster,  from  which  it  is  distinguished  by  its  behaviour 
with  ammoniacal  silver  solution  and  with  ferric  chloride  and  ammonia, 
Matthiessen's  acid  yielding  a  blood-red,  and  the  authors'  acid  a  light 
yellow  solution. 

Only  three  dihydroxybenzoic  acids  are  possible,  and  since  Barth  and 
Senhofer's  acid  probably  is  the  1:3:5  acid,  and  the  a-acid  (first 
described  by  M.  Ascher)  the  1:2:4,  the  compound  obtained  by  the 
authors  must  be  1  :  2  :  6. 

By  treating  Barth  and  Senhofer's  dihydroxybenzoic  acid  with  ammo- 
nium carbonate,  /3-resodicarboxylic  acid  is  produced,  crystallising  in 
four- sided  prisms,  soluble  with  difficulty  in  cold,  readily  in  hot  water, 
without  reducing  action  on  silver  or  copper  solutions,  furnishing  a 
purple  coloration  with  ferric  salts,  and  crystalline  precipitates  with 
calcium  and  barium  chloride  ;  m.  p.  250°,  with  partial  decomposition. 
Barium  ^-resodicarhoxylate,  C8H4Ba06  +  4H2O,  crystallises  in  white 
needles,  The  acid  barium  salt  crystallises  with  3-J  mols.  II2O  in  long 
silky  needles.  A  basic  barium  salt  has  likewise  been  prepared.  The 
copper  compound  contains  8J  mols.  H2O,  of  which  1^  are  lost  at  100°  ; 
the  lead  salt  has  1^  mols.  H2O.  The  potassium  compound  is  very 
readily  soluble  in  water,  but  little  soluble  in  strong  alcohol ;  ammoi/iium 
resocarhoxylate  forms  concentric  needles,  very  soluble  in  water. 

The  acid  when  heated  with  strong  sulphuric  acid  at  180°,  dissolves 
with  evolution  of  carbonic  anhydride  and  formation  of  a  tetroxy- 
a,nthraquinone,  CuHsOe  -h  2H2O,  probably  anthrachrysone,  a  dark  green 
powder. 

Part  II.  Orcinol,  treated  with  ammonium  carbonate,  yields  an  acid 
of  the  formula  C8H8O4  +  H2O.  It  crystallises  from  dilute  alcohol  in 
thin  hard  needles,  melting  at  151°,  with  evolution  of  carbonic  anhy- 
dride, and  its  solution  gives  a  blue  coloration  with  ferric  chloride,  a 
white  precipitate  with  silver  nitrate  and  basic  lead  acetate,  and  does 
not  reduce  alkaline  silver  or  copper  solutions ;  this  acid  is  isomeric 
with  orsellic  acid.  The  authors  propose  to  designate  it  as  paraor- 
sellic  acid.  Heated  at  about  290°,  it  is  entirely  decomposed  with  re- 
production of  orcinol.     Its   barium   compound  is   readily  soluble   in 
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water,  and  crystallises  from  it  in  four-sided  plates,  containing  6  mols. 
H2O.  The  basic  barium  salt,  CieFLwOfJBa^  +  8H2O,  forms  a  white  crys- 
talline precipitate,  becoming  reddish  on  drying.  Copper  paraorsellate  is 
but  little  soluble  in  water,  and  crystallises  in  needles  with  4  mols.  H2O, 
which  are  disengaged  at  130°.  Its  solution  becomes  intensely  yellow 
on  adding  ammonia,  changing  to  red  on  standing.  The  potassium  salt 
is  readily  soluble  in  water,  insoluble  in  alcohol,  and  crystallises  in  long 
flat  anhydrous  needles.  The  silver  compound  is  a  white  insoluble  pre- 
cipitate, the  ammonium  salt  very  soluble,  and  crystallises  in  well- 
formed  prisms. 

Part  III.  Pyrogallol  on  treatment  with  ammonium  carbonate  yields 
two  acids,  readily  distinguished  by  the  difference  in  their  solubilities  in 
yfOiier,  gallocarboxylic  acid^C^^O-i,  and  pyrogallocarboxylic  acid,  C7H6O5. 

One  part  of  the  former  dissolves  in  2,000  parts  of  water  at  0° ;  it  is 
readily  soluble  in  ether  and  in  alcohol,  crystallises  from  water  in  thin 
soft  needles  containing  3  mols.  of  H2O.  It  melts  at  270°,  but  evolves 
carbonic  anhydride  below  that  temperature.  It  dissolves  in  hot  con- 
centrated sulphuric  acid  without  formation  of  sul  phonic  acids.  Ferric 
chloride  strikes  a  purple  colour ;  ferrous  salts  do  not  at  first  produce 
any  coloration,  but  after  some  time  a  dark  precipitate  separates.  The 
solution  heated  with  calcium  carbonate  becomes  purple,  with  barium 
carbonate  grey.  The  acid  dissolves  in  alkalis  with  brown  colour,  and 
precipitates  copper,  silver,  and  lead  solutions.  It  does  not  reduce 
Fehling's  solution,  but  it  becomes  bright  green.  Its  normal  barium 
salt  is  but  very  little  soluble  in  hot  or  cold  water,  and  forms  a  crystal- 
line grey  precipitate  containing  1  mol.  H2O,  which  it  loses  at  180°.  The 
calcium  compound,  reddish,  flat  prisms,  is  little  soluble  in  cold,  easier 
in  hot  water,  and  corresponds  with  the  formula  C8H407Ca  -f-  6H2O, 
losing  4J  mols.  H2O  at  100°.  The  potassuwi  salt  crystallises  in  thin 
needles  with  2  mols.  H2O,  which  it  loses  at  150°. 

Pyrogallocarboxylic  acid  is  isomeric  with  gallic  acid,  but  is  dis- 
tinguished from  it  by  not  yielding  rufigallic  acid  on  treatment  with 
strong  sulphuric  acid.  It  is  readily  soluble  in  alcohol,  less  so  in  ether, 
whilst  1  part  of  it  requires  7G7  parts  of  water  at  12*5°  for  solution. 
With  dilute  ferric  chloride  solution  it  becomes  purple,  with  concen- 
trated brownish-green;  with  silver  nitrate  its  solution  first  remains 
colourless,  but  gradually  reduction  takes  place.  Hypochlorite  solution 
strikes  a  purple  coloration,  soon  turning  brown.  Barium  and  calcium 
hydrate  produce  blue  precipitates ;  alkaline  copper  solution  becomes 
green  in  the  cold,  reduced  when  boiled  ;  ammoniacal  silver  solution 
is  reduced  in  the  cold.  Nitric  acid  (1'26  sp.  gr.)  readily  decomposes 
the  acid.  The  solution  in  strong  sulphuric  acid  becomes  purple  on 
the  addition  of  a  trace  of  nitric  acid.  Its  barium,  salt  crystallises  from 
water  in  yellow,  hard  prisms,  containing  5  mols.  H2O  ;  the  calcium 
compound,  Ci4HioCaOio  +  4-H20,  is  little  soluble  in  cold,  readily  in  hob 
water,  and  forms  hard  nodules  ;  the  basic  lead  salt  is  a  white  flocculent 
precipitate ;  the  potassium  and  sodium  salts  form  thin  yellowish 
needles,  readily  soluble  in  water. 

With  ammonium  carbonate  gallic  acid  yields  gallocarboxylic  acid, 
identical  with  that  obtained  frOm  pyrogallol.  0.  H. 
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Orthoethylphenol.  By  W.  Suida  and  S.  Plohn  (Wien.  Ahad. 
Ber.  [2  Abth.],  81,245 — 253). — The  authors  instituted  the  research  in 
order  to  determine  whether  one  of  the  isomeric  ethylphenols  is  pro- 
duced by  the  action  of  nitrous  acid  on  amidoethylbenzene.  They 
employed  a  mixture  of  the  two  amidoethylbenzenes,  which  on  treat- 
ment with  nitrous  acid  yielded  a  heavy  oil ;  this  was  separated  into 
two  portions  :  one  boiling  between  206 — 208°  C,  the  other  between 
212—215°  C. 

The  former  is  ethylphenol.  It  is  a  slightly  yellowish  liquid  which 
is  highly  refractive.  It  boils  at  210*78°  (corr,),  and  remains  liquid  at 
—  18°.  It  is  easily  soluble  in  alcohol  and  ether,  but  only  very 
slightly  so  in  water.  It  combines  with  the  alkalis  and  with  barium, 
calcium,  silver,  and  lead.  The  harium  salt,  (C6H4Et.O)2Ba,  crystallises 
in  white  plates  which  decompose  at  100°. 

Mononitro ethylphenol. — The  oil  boiling  between  212 — 215°  readily 
forms  a  barium  salt  which  crystallises  in  orange-yellow  plates  of  the 
composition  [C6ll3Et(N02).0]2Ba  +  H2O.  This  salt  is  much  more 
stable  than  that  of  ethylphenol. 

Mhylphenolsulphonic  acid. — The  barium  salt,  (C8H9S04)2Ba,  is  ob- 
tained by  dissolving  ethylphenol  in  sulphuric  acid  and  neutralising 
the  diluted  solution  with  barium  carbonate.  The  salt  crystallises  in 
colourless  pearly  plates  which  contain  water  of  crystallisation. 

Bromine  Derivative  of  Fthylphenol. — This  compound  is  formed  by 
cautiously  adding  bromine  to  ethylphenol  and  allowing  the  mixture  to 
stand  for  a  day;  hydrobromic  acid  is  freely  evolved,  and  the  product 
is  then  washed  with  soda  solution  and  dried  over  calcium  chloride.  On 
fractionating,  more  hydrobromic  acid  is  given  off,  and  at  the  same 
time  the  characteristic  odour  of  styrol  is  evolved,  a  styrol  compound 
being  formed  in  the  same  manner  that  styrol  is  formed  by  distil- 
ling phenylbromethyl.  The  liquid  which  distils  over  at  265 — 266°. 
has  a  bright  yellow  colour.  The  barium  salt,  (C6H3BrEt.O)2Ba  + 
I2H2O,  is  obtained  by  evaporating  the  liquid  with  baryta. water.  It 
crystallises  from  alcohol  in  colourless  plates.  On  decomposing  the 
barium  salt,  bromoxystyrol  is  obtained  as  an  oily  liquid  boiling  con- 
stantly at  265°.  It  is  very  slightly  soluble  in  water,  but  easily  so  in 
alcohol  and  ether. 

Nitro-derivative. — This  compound  is  formed  when  ethylphenol  is 
allowed  to  drop  slowly  into  cooled  fuming  nitric  acid.  It  separates  out 
as  a  heavy  bright  yellow  oil  when  the  crude  product  of  the  reaction  is 
agitated  with  water.  The  lead  salt  is  obtained  by  neutralising  the 
above  liquid  with  ammonia  and  adding  lead  acetate.  It  has  an  orange- 
yellow  colour,  and  is  explosive.  The  harium  salt  crystallises  from 
alcohol  in  bright  yellow  plates.  The  analyses  of  the  salt  show  that 
the  body  is  a  dinitroethylphenol .  Ethylphenol  is  not  oxidised  by 
dilute  nitric  acid,  manganese  dioxide  and  sulphuric  acid,  or  potassium 
dichromate  and  sulphuric  acid.  By  fusing  it  with  potash,  however, 
salicylic  acid  is  formed.  J.  I.  W. 

Oxidation  of  the  Methyl  Ether  of  Paraxylenol.    By  F.  Can- 

ZONERI    (Gazzetta,   10,  516 — 517). — For  the  sake  of  comparison  with 
the  results  obtained  b^/  the  oxidation  of  the  methyl  and  ethyl  ethers 
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of  thymol  (this  Journal,  1880,  Abstr.,  24G),  it  seemed  desirable  to 
study  the  behaviour  of  the  methyl  ether  of  paraxylenol  under  similar 
circumstances.  The  ether  prepared  in  the  usual  manner  boils  at  194i'^, 
and  is  easily  oxidised  by  nitric  acid  at  first,  but  it  requires  two  days' 
boiling  to  complete  the  action.  The  crystalline  pi-oduct  which  is 
deposited  on  standing  is  a  mixture  of  acids,  from  which  the  author 
succeeded  in  separating  one,  the  less  soluble,  crystallising  in  slender 
needles  (m.  p.  172°  and  174°)  ;  and  another  in  small,  ill-defined  crys- 
tals (m.  p.  156 — 160°).  An  analysis  of  the  first  gave  numbers  agreeing 
with  those  required  by  methoxynitrotoluic  acid, 

C6H2(N02)Me(OMe).COOH, 

and  from  its  melting  point  it  would  seem  to  be  identical  with  that 
previously  obtained  by  the  authors  {lf>c.  cit.),  Me  :  OMe  :  COOK  = 
[1:3:4];  the  other  is  probably  the  methoxytoluic  acid  of  Gerichten 
and  Rossler  (this  Journal,  1879,  Abstr.,  328),  Me  :  OMe  :  COOH  = 
[1:2:4].  The  amount  of  substance,  however,  was  insufficient  to 
definitely  establish  this.  C    E.   Gr. 

Dimethylresorcinol.  By  0.  de  Coninck  (Bull.  Soc.  Chim.  [2], 
34,  149 — 150). — A  better  means  of  preparing  dimethylresorcinol 
than  that  generally  used,  is  to  dissolve  1  part  resorcinol  in  methyl 
alcohol,  then  add  1*5  part  fused  potash,  and  3  parts  methyl  iodide,  and 
heat  the  mixture  at  250°  for  five  or  six  hours.  The  product  is  poured 
into  water,  when  a  layer  consisting  of  monomethyl-  and  dimethyl- 
resorcinol and  unaltered  resorcinol  separates.  This  and  the  aqueous 
solutions  are  separately  extracted  with  ether,  the  extracts  mixed  and 
distilled  in  a  current  of  steam.  The  distillate  is  shaken  with  ether, 
and  the  ether  expelled  from  the  solution.  The  residue,  an  oily  liquid 
(b.  p.  215°),  consisting  of  impure  dimethylresorcinol,  may  be  purified 
by  repeated  fractional  distillation,  or  better,  by  shaking  the  fraction 
(b.  p.  205 — 220"")  with  separate  quantities  of  potash-ley  diluted  with 
half  its  volume  of  water  until,  on  adding  a  fresh  quantity  of  alkali,  no 
rise  in  temperature  takes  place.  The  dimethylresorcinol  (b.  p.  210 — 
212°)  thus  obtained  is  an  oily  refractive  liquid,  colourless,  or  of  a  faint 
yellow,  having  an  ethereal  odour  and  sp.  gr.  1*075.  L.  T.  0'8. 

Dipropylresorcinol  and  some  its  Derivatives.  By  K.  Kariof 
{Ber.,  13,  1677 — 1679). — Dipropylresorcinol,  CGH4(OPr)2,  is  prepared 
in  a  similar  manner  to  the  methyl  ether,  viz.,  by  heating  1  mol. 
resorcinol,  2  mols.  potassium  propyl  sulphate,  and  2  mols.  potash 
together  in  sealed  tubes  at  160°.  It  is  a  colourless  liquid,  heavier 
than  water,  and  of  feeble  odour.  It  is  sparingly  soluble  in  cold  water, 
more  so  in  hot,  and  mixes  easily  with  the  other  ordinary  solvents.  It 
boils  at  251°,  and  is  volatile  in  steam.  The  vapour-density  was  found 
to  be  7*016.  Ferric  chloride  yields  no  coloration  with  its  aqueous 
solution. 

Tetrachlorodipropylresorcinol  is  obtained  by  passing  chlorine  into 
ijhe  above  compound  diluted  with  glacial  acetic  acid.  It  is  a  slightly 
coloured  liquid,  heavier  than  water.     It  decomposes  at  100°. 

Moiiohromodipropylresorcinol  is  obtained  by  the  action  of  bromine 
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on  dipropylresorcinol  dissolved  in  glacial  acetic  acid.  It  crystallises  in 
slender,  colourless,  silky  needles;  it  is  soluble  in  alcohol,  but  only 
sparingly  in  water.     It  melts  at  70 — 71°,  and  may  be  sublimed. 

P.  P.  B. 

Resorcinol  Derivatives.  By  F.  Tiemann  and  A.  Paerisius  {Ber., 
13, 2Sb4>—2S8l).—fi-Be.^orcyUc  acid,  C6H3(OH)(OH).COOH  [1:3: 4], 
can  be  obtained  by  fusing  umbelliferone  or  /3-resorcylaldehyde  with 
potash  at  a  temperature  between  160°  and  190^^  for  six  minutes.  The 
fused  mass  is  dissolved  in  water,  acidified  with  sulphuric  acid,  and 
extracted  with  ether.  The  ethereal  extract  having  been  shaken  up 
with  a  concentrated  solution  of  acid  sodium  sulphite,  in  order  to 
remove  traces  of  the  aldehyde,  is  allowed  to  evaporate,  when  crystals 
of  the  pure  acid  are  deposited. 

The  acids  obtained  by  Blomstrand  (Ber.,  5,  1088;  this  Journal, 
1873,  505)  from  toluenedisulphonic  acid ;  by  Ascher  {Annalen,  161,  7) 
from  paranitrotoluenesulphonic  acid,  and  by  Senhofer  and  Brunner 
{Wien.  Ahad.  Ber.,  1879,  2,  504)  by  the  action  of  ammonium  car- 
bonate on  resorcinol  are  all  identical  with  |S-resorcylic  acid  from 
umbelliferone  or  |8-resorcylaldehyde. 

A  mixture  of  mono-  and  di-methylresorcinol  is  formed  by  treating  a 
solution  of  sodium  resorcinol  in  methyl  alcohol  with  methyl  iodide. 
The  crude  product  is  diluted  with  water  and  evaporated  to  expel 
methyl  alcohol;  the  residue  is  acidified  with  hydrochloric  acid  and 
saturated  with  common  salt,  when  an  oily  liquid  is  formed  which  is 
dissolved  out  in  ether.  When  the  extract  is  shaken  up  with  a  10  per 
cent,  solution  of  soda,  the  monomethyl  derivative  dissolves  in  the 
alkaline  liquid  and  the  dimethyl  ether  remains  in  the  ether. 

Monomethylresordnol,  C6H4(OMe).OH  [1:3],  is  a  colourless,  oily 
liquid  (b.  p.  243°),  soluble  in  hot  water,  alcohol,  ether,  and  benzene. 
The  pure  compound  is  slightly  volatile  in  a  current  of  steam,  but  con- 
siderable quantities  are  carried  over  if  it  is  mixed  with  dimethyl- 
resorcinol. 

Tribromomethylresorcinol,  C6HBr3(OMe).OH,  formed  by  adding  bro- 
mine to  an  ethereal  solution  of  monomethylresorcinol,  crystallises  in 
colourless  needles  (m.  p.  104°),  soluble  in  ether,  alcohol,  benzene,  and 
light  petroleum. 

Potassium  Ttiethylresorcmolsulphate,  C6H4(OMe).OS03K,  is  formed 
when  potassium  pyrosulphate  is  added  to  a  solution  of  methyl- 
resorcinol  in  potash.  The  salt  crystallises  in  white  plates,  soluble  in 
hot  alcohol  and  water.     It  is  decomposed  by  acids. 

Dlmethylresorcinol,  C6H4(OMe)(OMe)  [1  :  3],  is  a  mobile  liquid 
(b.  p.  214°),  freely  soluble  in  alcohol,  ether,  and  benzene.  With  bro- 
mine it  yields  dibromodimethylresorcinol,  C6H2Br2(OMe)2,  a  crystalline 
powder  (ra.  p.  141°),  soluble  in  alcohol,  ether,  and  benzene. 

A  mixture  of  four  aldehyde  derivatives  is  produced  by  adding  gradu- 
ally 16  parts  of  chloroform  to  a  boiling  solution  of  monomethyl- 
resorcin  (1)  and  soda  (16)  in  100  parts  of  water.  After  boiling  for  five 
hours  the  liquid  is  acidified  with  sulphuric  acid  and  extracted  with 
ether.  The  extract  is  shaken  up  with  a  solution  of  acid  sodium  sul- 
phite. This  compound  is  decomposed  by  sulphuric  acid  and  the 
product   treated    with  ether.      The  crystalline   mass  which  remains, 
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after  the  evaporation  of  the  ether,  is  dissolved  in  water  and  distilled 
in  a  current  of  steam,  when  ort/homeihoxjpara-hjdroxybenzaldehyde, 
C6H3(COH)(OMe).OH.[l  :  2  :  4],  is  left  in  the  retort.  The  distillate 
is  shaken  up  with  ether  and  the  solution  mixed  with  light  petroleum ; 
on  evaporating  the  ethereal  extract,  cc-metlujlresorcinedialdehyde, 
C6Ho(COH)2(OMe).OH,  remaics. 

The  light  petroleum  has  extracted  from  the  ethereal  solution  para- 
methoxi/salicylaldehyde,  C6H3(COB[)(OH).OMe  [1:2:  4],  and  ^-methyU 
resorcenedialdehyde,  C6H2(COH)2(OH).OMe,  which  may  be  separated 
by  the  insolubility  of  the  former  compound  in  hot  water. 

Orthomethoxyparabenzaldehyde  crystallises  in  lustrous  plates  (m.  p. 
153°),  soluble  in  alcohol,  ether,  and  chloroform,  and  also  in  boiling 
water,  benzene,  and  light  petroleum.  The  aqueous  solution  gives  a 
faint  violet  coloration  with  ferric  chloride,  and  a  white  crystalline 
precipitate  with  silver  nitrate  or  lead  acetate  in  presence  of  am- 
monia. The  acetic  derivative,  C6H3(COH)(OMe).OAc,  formed  by 
the  action  of  an  ethereal  solution  of  acetic  anhydride  on  the  potas- 
sium salt  of  the  aldehyde,  crystallises  in  needles  (m.  p.  86°)  which 
dissolve  in  alcohol,  ether ,_  benzene,  and  chloroform.  The  compound 
C6H3(OMe)(OAc).CH(OAc)2  [1:2:  4]  is  produced  when  the  aldehyde 
is  digested  with  acetic  anhydride. 

Orf homethoxy par oxy benzoic  acid,  C6H3(COOII)(OMe).OH  [1:2:  4], 
is  obtained  by  the  oxidation  of  acetorthomethoxyparoxybenzaldehyde 
(in  a  finely-divided  state)  by  potassium  permanganate  as  a  syrupy 
liquid  which  slowly  crystallises. 

Bimethylfi.resorcyMdehyde,  C6H3(COH)(OMe)(OMe)  [1:2:  4], 
can  be  prepared  by  the  action  of  methyl  iodide  on  orthomethoxy- 
parabenzaldehyde or  /5-resorcylaldehyde.  It  crystallises  in  needles 
(m.  p.  68°),  soluble  in  alcohol,  ether,  benzene,  and  light  petroleum, 
and  is  volatile  in  a  current  of  steam. 

Paramethoxysalicylaldehyde  crystallises  in  gliatening  white  plates 
(m.  p.  62°),  having  a  pleasant  aromatic  odour.  The  crystals  are 
soluble  in  alcohol,  ether,  benzene,  and  light  petroleum.  It  resembles 
salicaldehyde  in  its  reactions  with  ammonia,  soda,  and  ferric 
chloride. 

Methyl  paramethoxy salicylate,  C6H3(COOMe)(OH).OMe  [1:2:  4], 
prepared  by  the  action  of  methyl  iodide  on  a  solution  of  disodinm 
/J-resorcylate,  on  saponification  yields  the  free  acid  in  glistening 
needles  (m.  p.  154°),  which  dissolve  in  alcohol,  ether,  and  hot  water. 

The  acid  produces  an  intense  reddish-violet  coloration  with  ferric 
chloride.  Neutral  solutions  give  sparingly  soluble  precipitates  with 
lead  and  silver  salts,  and  alkaline  solutions  yield  a  sparingly  soluble 
crystalline  precipitate  with  barium  chloride. 

cx.-Mo7ioniethylresorcenedialdehyde  forms  white  needle-shaped  crystals 
(m.  p.  179°),  soluble  in  ether,  alcohol,  chloroform,  benzene,  glacial 
acetic  acid,  and  hot  water.  In  presence  of  ammonia  the  aqueous  solu- 
tion gives  with  lead  acetate  a  yellow  precipit&te,  with  copper  sulphate 
a  prismatic  precipitate,  and  reduces  silver  nitrate. 

The  )3-compound  also  forms  needle-shaped  crystals  (m.  p.  88°), 
soluble  in  alcohol,  ether,  benzene,  light  petroleum,  and  hot  water. 
The  solution  mixed  with  a  few  drops  of  ammonia  gives  with  lead 
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acetate  a  yellow,  with  copper  sulphate  a  green,  and  with  silver  nitrate 
a  white  precipitate. 

Barth  (Amialen,  159,  217;  164,  109;  Wien.  Ahad.  Ber.,  1872  [2], 
89 ;  1874  [2],  89)  has  shown  that  a-resorcylic  acid  from  disulpho- 
benzoicacid  has  the  constitution  C6H3(COOH)(OH)(OH)  [1:3:  5], 
and  since  the  /3-acid  is  [1:2:4]  the  third  isomeride,  prepared  by 
Senhofer  and  Brunner,  will  be  represented  by  COOH  :  OH  :  OH 
[1:2:6].  W.  C.  W. 

Derivatives  of  Dimethylquinol.  By  K.  Kariof  (Ber.,  13,  1673 
— 1677). — DimethylquinO'l-disulphonic  acid  is  obtained  by  heating 
dimethylquinol  with  concentrated  sulphuric  acid  at  120 — 125°.  The 
solution  so  prepared  is  treated  with  water,  and  the  barium  salt  pre- 
pared by  neutralising  with  barium  carbonate. 

Barium  dimethylqmnol-disulphfjnate,  C6H2(OMe)2(S03)2Ba,  is  an 
amorphous  white  substance  easily  soluble  in  water,  but  insoluble  in 
alcohol.  The  potassium  salt  is  prepared  by  acting  on  the  barium  salt 
with  potassium  sulphate ;  it  forms  large,  colourless,  tabular  crystals, 
which  dissolve  in  water,  but  are  insoluble  in  alcohol.  The  ammonium 
salt  crystallises  in  large  colourless  prisms,  soluble  in  water,  but  in- 
soluble in  alcohoL  The  zinc  salt  crystallises  in  silky  needles,  soluble  in 
water,  but  insoluble  in  alcohol.  The  silver  salt  is  easily  soluble  in 
water,  and  blackens  on  exposure  to  light.  The  lead  salt  is  a  colourless 
amorphous  powder,  which  is  sparingly  soluble  in  w^ater. 

Dimethylqui7iol-disulphouic  acid  is  obtained  by  decomposing  the 
barium  salt  with  sulphuric  acid ;  it  crystallises  from  water  in  colour- 
less needles,  soluble  in  water  and  alcohol,  but  insoluble  in  ether. 
Ferric  chloride  gives,  a  bluish-violet  coloration  with  the  solution  of  its 
soluble  salts. 

By  the  reduction  of  dinitro-dimethylquinol  with  tin  and  hydrochloric 
acid  at  40°,  a  hydrochloride  of  diamido- dimethylquinol  has  been  ob- 
tained ;  it  crystallises  in  long,  colourless,  silky  needles  (m.  p.  169°),  its 
composition,  after  drying  at  100°,  is  in  all  probability — 

C6H2(OMe)^(NH2)2HCl.  P.  P.  B. 

Isomerides  of  Phloroglucol.  By  A.  Gautiee  (Bull.  Soc.  Chim. 
[2],  33,  583 — 587). — The  author,  by  fusing  certain  substances  with 
potash  in  a  manner  similar  to  that  employed  in  preparmg  phloroglucol 
from  phlorizin,  has  obtained  isomerides  of  that  compound,  which  he 
proposes  to  distinguish  by  the  generic  name  of  glucins. 

Q^noglucol,  prepared  from  the  red  colouring  matter  of  wine,  crystal- 
lises with  2H2O,  which  it  loses  at  100°.  It  closely  resembles  phloro- 
glucol in  most  of  its  properties,  but  differs  from  it  in  its  melting  point 
(208 "5°)  and  in  giving  no  coloration,  or  only  of  the  feeblest,  with 
ferric  chloride. 

Qmrciglucol  (3.C6H6O3.2H2O),  fram  quercetin,  is  sparingly  soluble 
in  water;  the  dry  substance  melts  at  174°.  It  gives  no  coloration 
with  ferric  salts. 

Phenoglucol. — On  fusing  phenol  with  soda,  a  small  quantity  of  a 
substance  of  the  formula  C6H6O3.2H3O  is  obtained  in  large  rhom- 
boidal  prisms  (m.  p.  2005°),  giving  a  feeble  violet  coloration  with 
ferric  chloride.     At  the  time  these  experiments  were  made  the  author 
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was  not  aware  that  Barth  and  Schroeder  had  obtained  phloroglucol 
by  the  action  of  fused  soda  on  phenol,  but  he  does  not  o.onsider  the 
identity  of  the  products  from  phenol  and  from  phlorizin  as  definitely 
settled.  CEnoglucol  and  querciglucol  he  believes  to  be  isomerides  of 
phloroglncol.  C.  E.  G. 

Combination  of  Titanium  Tetrachloride  and  Benzoic  Chlo- 
ride. By  A.  Bertrand  {Bull.  Soc.  Chim..  [2],  34,  631),— Titanium 
tetrachloride  and  benzoic  chloride  combine  directly,  with  development 
of  heat,  to  form  a  double  chloride  having  the  composition 

TiCl4.C6H5.COCL 

It  forms  beautiful  yellow  crystals  (m.  p.  65°),  and  the  crystallisation 
is  accompanied  by  a  development  of  heat  and  a  peculiar  noise.  It 
attacks  the  eyes  like  benzoic  chloride,  and  with  water  and  alkalis 
behaves  like  a  mixture  of  the  two  chlorides.  Titanium  chloride  ap- 
pears to  combine  with  the  majority  of  the  acid  chlorides,  and  analogous 
compounds  are  formed  by  stannic  chloride. 

When  titanium  chloride  is  purified  from  chlorine  by  distillation 
over  mercury,  the  distillate  contains  small  quantities  of  that  metal, 
possibly  in  the  form  of  a  double  chloride  of  mercury  and  titanium. 
A  better  method  is  to  distil  the  chloride  two  or  three  times  with  a 
small  quantity  of  reduced  iron  ;  the  distillate  contains  neither  iron  nor 
dititanium  hexachloride.  C.  H.  B. 

Synthesis  of  Benzoyl-propionic  Acid.  By  E.  Burcker  (^z/ZZ. 
Soc.  Chim.  [2],  35,  17). — In  presence  of  aluminium  chloride,  benzene 
and  succinic  anhydride  react  slowly  in  the  cold,  violently  if  heated, 
forming  benzoyl-propionic  acid,  CfiH:-,.CO.C2H4.COOH,  This  acid 
forms  nacreous  crystals  which  are  insoluble  in  cold  water,  but  dissolve 
in  hot  water,  alcohol,  ether,  and  benzene.  They  melt  at  11()°,  and  at 
a  higher  temperature  are  converted  into  a  red  product  which  crystal- 
lises on  cooling.  Barium  hemeii e-propionate  (CioH903)2Ba,  crystallises 
in  colourless  needles,  usually  in  mamillary  groups.  Ferric  hofzene- 
propionate  is  obtained  as  a  voluminous  flesh-coloured  precipitate  by 
adding  ferric  chloride  to  an  alkaline  solution  of  the  acid. 

C.  H.  B. 

Synthesis  of  Diphenylacetic  Acid.  By  C.  Friedel  and  M. 
BxLSOH^  (Bull.  Soc.  Chim.  [2],  33,  589— 591).— Monobromodiphenyl- 
methane  is  heated  at  165°  for  18  hours  with  two-thirds  of  its  weight 
of  mercuric  cyanide,  the  product  exhausted  with  benzene,  and  the 
benzene  solution  distilled  to  dryness.  The  residue  is  then  boiled  with 
alcoholic  potash  until  ammonia  is  no  longer  evolved,  and  the  solution 
poured  into  water  and  agitated  with  ether.  The  clear  aqueous  solution, 
after  the  dissolved  ether  has  been  removed  by  heating,  is  acidified 
with  hydrochloric  acid,  when  the  diphenylacetic  acid  is  precipitated, 
and  may  be  purified  by  crystallisation  from  boiling  water. 

In  this  process,  the  mercuric  cyanide  first  converts  the  monobro- 
modiphenylmethane    into     the    corresponding    cyanide,     CHPh,,.CN, 
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"which  is  then  decomposed  by  boiling  with  potash,  yielding  diphenyl- 
acetic  acid — 

CHPh2.CN  +  KHO  +  H2O  =  CHPhz.COOK  +  NH3. 

C.  E.  G. 

Dinitrohydrocinnamic    Acid    and    its    Derivatives.     By  S. 

Gabriel  and  J.  Zimmermann  (Ber.,  13, 1680 — 1684). — Orthonifrohydro- 
cinnamic  acid,  C6H4(N02).C2H4.COOH,  is  obtained  by  converting  the 
hydrochloride  of  the  nitroamido-derivative  (m.  p.  138°),  described  by 
the  authors  (this  Journal,  36,  640),  into  the  diazo-compound,  and 
boiling  this  with  absolute  alcohol.  In  this  way  orthonitrohydrocin- 
namic  acid  and  its  ethyl  salt  are  obtained,  from  which  the  former  is 
separated  by  dissolving  it  in  ammonia  and  precipitating  it  from  its 
ammonia  salt. 

Orthonitrohydrocinnamic  acid  crystallises  in  small  yellow  prisms 
(m.  p.  113°).     When  reduced  with  tin  and  hydrochloric  acid,  it  yields 

NH 

hydrocarlostyril,  CeHi^p -rj  >C0 ;   this   crystallises   from  water   in 

beautiful  lustrous  needles  (m.  p.  169°). 

ParahromortJionitrohydrocinnamic  acid,  CeHaBr  (NO  i) .  C2H4.  C  0  0  H 
[1:3:  4],  is  obtained  by  acting  on  the  chloride  of  the  above-mentioned 
diazonitrohydrocinnamic  acid  with  hydrobromic  acid ;  it  crystallises 
fri)m  dilute  alcohol  in  yellow  feathery  flat  crystals  (m.  p.  141 — 142".5*). 
The  same  acid  is  obtained  together  with  an  isomeride  by  the  niti-ation 
of  parabromhydrocinnamic  acid ;  it  is  separated  from  its  isomeride  by 
the  sparing  solubility  of  its  barium  salt.     This  acid  on  reduction  yields 

parahrornhydrocarhostyril,      C6H3Br<^  -Jtt^^CO,     which     crystallises 

from  dilute  alcohol  in  long,  flat,  shining  needles,  easily  soluble  in  the 
ordinary  solvents  (m.  p.  178°). 

Parabromo7netanitrohydrocinnamic  acid,  C6H3Br(N02) .C2H4.COOH 
[1:2:4],  forms  a  more  soluble  barium  salt  than  the  above,  and  is 
easily  separated  from  it  by  this  means,  it  has  not  been  obtained  quite 
free  from  its  isomeride.  On  reduction,  it  yields  a  metamidoparabromo- 
derivative,  the  hydrochloride  of  which  crystallises  in  long  silky 
needles.  The  free  acid  crystallises  from  hot  water  in  long  prisms 
(m.  p.  117 — 119""),  soluble  in  ordinary  solvents.  P.  P.  B. 

Relation  of  Cinnamic  Acid  to  the  Indigo  Group.  By  A. 
Baeyer  {Ber.,  13,  2254 — 2263). — After  giving  a  short  historical  sketch 
of  the  different  steps  which  led  to  the  discovery  of  the  artificial  forma- 
tion of  indigo,  -the  author  describes  the  preparation  of  indigo-blae 
from  cinnamic  acid.  Orthonitrocinnam.ic  acid,  C9H7NO4  (m.  p.  240°) 
is  best  prepared  by  the  process  described  by  Beilstein  and  Kuhlberg 
(Ann.,  163,  125),  which  converts  about  60  per  cent,  of  the  cinnamic 
acid  into  the  orthonitro-acid.  Theortho-  and  para-acids  are  separated 
by  means  of  the  difference  of  their  solubility  in  ether.  Ethyl  ortho- 
nitrocinnamate  forms  rhombic  crystals  (a  :  b  :  c=  0"9265  :  1  :  0-5174) 
which  melt  at  44°.  This  ortho-acid  can  easily  be  identified  by  the 
blue  colour  which  is  produced  when  it  is  dissolved  in  warm  sulphuric 
acid.     Vihromonitrocimiamic  acid,  formed  by   the    direct   addition  of 
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bromine  to  the  nitro-acid,  crystallises  in  colourless  needles  or  plates 
which  melt  at  180°  with  decomposition.  The  crystals  are  soluble  in 
hot  water  and  in  benzene.  The  ethyl  and  methyl  salts  of  this  acid 
melt  respectively  at  110°  and  98°.  When  a  solution  of  the  dibromo- 
acid  in  caustic  alkalis  is  gently  warmed,  it  changes  into  orthonitropro- 
piolic  acid  and  isatin.  Indigo-blue  is  also  formed  if  the  solution  is 
boiled,  and  if  zinc-dust  is  added  to  the  mixture,  indole  is  produced. 

If  a  solution  of  dibromorthonitrocinnamic  acid  in  excess  of  caustic 
alkali  is  allowed  to  stand  for  some  time,  and  an  acid  is  then  added,  a 
white  precipitate  of  orthoJiitropheni/lpropiolic  acid  is  thrown  down. 
The  acid  may  be  obtained  in  colourless  needles  by  careful  recrystal- 
lisation  from  hot  water  ;  it  melts  at  155°  with  decomposition.  The 
potassium  and  sodium  salts  of  this  acid  are  freely  soluble  in  water, 
but  much  less  soluble  in  the  presence  of  free  alkali.  The  silver  salt 
explodes  when  heated.  The  ethyl  salt  is  deposited  from  an  ethereal 
solution  in  large  tables  (m.  p.  60°). 

Orthonitroacetylene,  CJl^NOo,,  is  prepared  by  the  action  of  water  at 
150°  on  nitrophenylpropiolic  acid  or  by  boiling  an  aqueous  solution  of 
the  acid  in  a  flask  provided  with  an  upright  condenser.  The  product 
is  distilled  in  a  current  of  steam,  and  the  nitroacetylene  purified  by 
recrystallisation  from  alcohol.  It  forms  colourless  needles  (ni.  p.  81°) 
which  acquire  a  yellow  colour  on  exposure  to  light.  The  crystals  dis- 
solve freely  in  hot  water  and  in  most  solvents.  An  ammoniacal  solu- 
tion of  silver  nitrate  yields  a  yellowish-white,  and  ammoniacal 
cuprous  chloride  solution  forms  a  red  precipitate  with  nitroacetylene. 
On  reduction  with  zinc-dust  and  ammonia,  an  oily  base  is  prodnced 
which  has  the  peculiar  odour  characteristic  of  the  indif^o  vat.  The 
decomposition  of  orthonitropropiolic  acid  by  the  action  of  a  hot  solu- 
tion of  potash  may  be  advantageously  employed  as  a  method  for  pre- 
paring isatin,  86  per  cent,  of  the  theoretical  yield  being  obtained. 

/C :  c.cooH  /CO— CO 

CeH/  =  CO.  +  CcH/   ^     . 

^NOa  \\H 

On  the  addition  of  a  small  quantity  of  grape-sugar  to  a  hot  solution 
of  the  propiolic  acid  in  dilute  potash,  needle-shaped  crystals  of  pure 
indigo-blue  free  from  indirubin  are  deposited.  This  method  yields  a 
better  result  than  is 'obtained  by  the  direct  production  of  indigo  from 
orthonitrodibromocinnamic  acid. 

Orthonitrophenylchlorolactic  acid,  CgHsClNOs,  is  formed  together  with 
orthonitrochlorostyrol,  when  chlorine  is  passed  into  a  solution  of 
orthonitrocinnamic  acid  in  dilute  soda  solution.  The  bye-product  is 
removed  by  filtration,  and  the  filtrate  acidified  and  extracted  with 
ether. 

The  residue  obtained  by  evaporating  the  ethereal  extract  is  dissolved 
in  benzene,  and  the  solution  mixed  with  light  petroleum,  when  the 
chlorolactic  acid  is  precipitated  as  a  white  crystalline  mass  (m.  p.  119°). 
This  acid  is  converted  into  indole  by  reduction  with  sodium  amalgam 
or  with  ferrous  sulphate  in  an  alkaline  solution. 

By  the  action  of  alcoholic  potash,  it  is  converted  into  orthonitro- 
phenyloxy acrylic   acid,    C9H7NO6.     When   slowly    heated,    orthouitro- 
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phenyloxy  aery  lie  acid  begins  to  melt  at  110°,  witli  decomposition, 
carbonic  oxide  and  indigo-blue  being  formed.  This  acid  is  also  split 
up  by  continued  boiling  with  water  or  dilute  sulphuric  acid. 

w.  c.  w. 

Hydroxycumic  Acid.  By  E.  v.  Lipmann  and  R.  Lange  {Ber.,  13, 
1660 — 1664). — When  nitrocumic  acid  (m.  p.  158°)  is  reduced  by  am- 
monium sulphide,  it  is  converted  into  amidocumic  acid,  which  after 
purification  by  crystallisation  from  water,  melts  at  129°.  The  acid 
(m.  p.  104°)  which  Paterno  and  Fileti  {Ber.,  12,  81)  believed  to  be  an 
isomeride,  melts  at  129°  after  crystallisation  from  water.  The  hydro- 
chloride of  amidocumic  acid  gives  a  bt-ownish- violet  precipitate  with 
ferric  chloride. 

Silver  amidocnmate,  C3H7.C6H3(NH2).COOAg,  is  obtained  as  a 
white  flocculent  precipitate.  Zinc  amidocumate  (CioHi2N02)2Zn  + 
3H2O,  crystallises  from  hot  water  in  brownish  needles. 

By  heating  amidocumic  acid  with  ethyl  iodide  at  108°,  the  ethiodide 
of  amidocumic  acid  is  obtained  which  is  decomposed  by  alkalis,  yielding 
ethoxycumic  acid,  thus : 

C3H7.C6H3(NHEt).COOH  +  H2O  =  NH3  +  C3H7.C6H3(OEt).COOH. 

Ethoxycumic  acid  is  a  crystalline  powder  (m.  p.  140°),  sparingly 
soluble  in  water.  The  silver  salt,  C3H7.C6H3(OEt).COOAg,  is  a  red 
precipitate,  blackening  on  exposure  to  the  air.  The  cadmium  salt, 
[C3H7.C6H3(OEt).COO],Cd,  crystallises  in  red  needles. 

Hydroxijcum^ic  acid,  C3H7.C6H3(HO).COOH,  is  obtained  by  passing 
nitric  oxide  into  solution  of  the  hydrochloride  or  nitrate  of  amido- 
cumic acid.  It  crystallises  in  colourless  prisms  (m.  p.  138 — 140°). 
Its  lead  salt  is  pale  yellow,  whilst  the  silver  salt  is  colourless.  A  com- 
parison of  this  acid  with  thymol  hydroxycumic  acid  (Barth,  this 
Journal,  36,  158),  shows  them  to  be  identical,  and  hence  its  constitu- 
tion is  COOH  :  OH  :  C3H7  [1:3:  4].  P.   P.   B. 

Phenoxycinnamic  Acid.  By  A.  Oglialoro  (Gazzetta,  10,  481 — 
485). — This  acid  is  formed  by  the  action  of  benzaldehyde  and  acetic 
anhydride  on  crude  sodium  phenylglycollate,  obtained  by  neutralising 
crude  phenylglycollic  acid  (prepared  by  Giacosa's  method)  with  sodium 
carbonate.  After  the  mixture  has  been  heated  at  about  150°  for 
eight  hours,  the  liquid  product  is  digested  with  water  to  remove 
acetic  anhydride,  and  the  pasty  residue  treated  with  sodium  carbonate 
solution,  which  dissolves  the  acids  and  leaves  the  unaltered  benzalde- 
hyde. On  adding  an  acid  to  the  alkaline  solution,  a  mixture  of 
phenoxycinnamic  and  cinnamic  acids  is  precipitated ;  the  formation  of 
the  latter  is  probably  due  to  the  presence  of  excess  of  soda  in  the  phenol- 
glycollate,  which,  reacting  with  the  acetic  anhydride  and  benzalde- 
hyde yields  cinnamic  acid.  The  two  acids  are  easily  separated  by  boiling 
the  product  repeatedly  with  water,  which  leaves  the  phenoxycinnamic 
acid  undissolved ;  it  may  be  purified  by  recrystalHsation  from  dilute 
alcohol  with  aid  of  animal  charcoal.  The  pure  acid  forms  colourless 
lustrous  prisms  of  the  formula,  Ci5H,203,  and  is  formed  in  the  follow- 
ing manner:  Ph.COH  +  CHsCOPh). COOH  =  CHPh:C(OPh). COOH 
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+  H2O.  It  is  very  sparingly  soluble  in  water,  but  easily  in  alcohol, 
from  which  it  crystallises  by  spontaneous  evaporation  in  large  well- 
defined  transparent  prisms  (m.  p.  179 — 180*^).  Its  silver  salt  is  thrown 
down  as  a  white  crystalline  powder,  on  adding  silver  nitrate  to  a  solu- 
tion of  the  ammonium  salt  :  it  is  sparingly  soluble  in  boiling  water. 
When  the  acid  is  boiled  with  baryta- water,  a  large  portion  resinifies, 
but  if  the  solution  prepared  in  the  cold  be  evaporated  at  the  ordinary 
temperature  over  lime  or  sulphuric  acid,  the  barium  salt  may  be  ob- 
tained in  large  transparent  crystals.  The  author  intends  to  continue 
this  research  with  other  aldehydes,  and  states  that  he  is  studying  the 
action  of  benzaldehyde  on  hydrocinnamic  acid  in  presence  of  acetic 
anhydride.  C.  E,   G. 

Synthesis  of  Tropic  Acid  from  Acetophenone.  By  A.  Spiegel 
Ber.,  14,  235 — 240). — If  strong  hydrochloric  acid  (1  mol.)  is  allowed 
to  drop  slowly  into  a  well-cooled  vessel  containing  the  equivalent 
quantities  of  acetophenone  and  pure  potassium  cyanide  moistened  with 
water,  aceto'plienone  cyanliyddn,  Cil3.CPh(0H).CIS',  is  obtained  as  an  oily 
liquid.  By  the  action  of  twice  its  volume  of  strong  hydrochloric  acid 
at  130",  it  is  converted  into  chlorohydratj'opic  acid  (m.  p.  89°), 
CHs.CClPh.COOH,  which  Ladenburg  (Ber.,  12,  947,  this  Journal, 
1879,  Abstr.,  720)  obtained  by  the  action  of  phosphorus  pentachloride 
on  tropic  acid.  This  acid  is  most  easily  purified  by  precipitating 
the  chloroform  solution  with  light  petroleum.  It  is  converted  into 
atropic  acid  by  boiling  with  soda,  and  by  the  action  of  sodium 
carbonate  solution  at  120°  for  several  hours  it  is  converted  into  tropic 
acid,  which  is  identical  with  the  tropic  acid  from  atropine.  From  this 
synthesis  it  appears  that  the  constitution  of  tropic  acid  is  correctly 
represented  by  Fittig's  formula,  CH3.CPh(0H).C00H. 

By  the  action  of  nascent  hydrocyanic  acid  on  benzaldehyde,  the 
nitril  of  mandelic  acid  is  formed  ;  this  may  be  converted  by  treatment 
with  hydrochloric  acid  at  130°  into  phenylchloracetic  acid,  from  which 
mandelic  and  phenylacetic  acids  can  be  prepared. 

Phenylglyoxylic  acid  also  combines  with  nascent  hydrocyanic 
acid.  W.  C.  W. 

On  Quercitannic  Acid.  By  C.  Etti  (Wien.  AJcad.  Ber.  [2  Abth.], 
81,  495 — 511). — In  order  to  extract  the  acids  from  oak-bark,  the 
author  dries  and  then  powders  it,  and  afterwards  passes  it  over  a  sieve, 
whereby  the  greater  part  of  the  red  bark  is  separated  from  the  bast 
fibres.  The  former  is  boiled  with  alcohol  and  filtered ;  the  filtrate  is 
shaken  with  a  mixture  of  ether  and  ethyl  acetate  until  it  no  longer 
dissolves  tannic  acid ;  and  the  ether  is  then  distilled  otf.  The  residue, 
which  contains  alcohol,  deposits  crystals  of  ellagic  acid  :  these  are 
filtered  off,  and  the  tannic  acid  obtained  by  evaporating  the  filtrate. 
Quercitannic  acid  obtained  by  the  above  method  is  a  reddish-white 
powder.  Its  alcoholic  solution  is  coloured  dark  blue  by  ferric  chloride. 
On  analysis,  it  yields  numbers  which  agree  with  either  of  the 
formulae,  CivHieOg  or  CigHisOio. 

"When  heated  at  130 — 140'^,  it  loses  water,  and  its  anhydride  is 
formed,  and  as  this  forms  a  barium   compound  of  the  composition 
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CgiHagBaOn,  the  formula  of  the  tannic  acid  will  be  CivHisOg.  The 
anhydride  exists  in  the  bark,  and  is  prepared  therefrom  hj  evaporat- 
ing the  alcoholic  extract  on  a.  water-bath  to  a  small  volume,  and  then 
diluting  it  with  water  containing  a  trace  of  hydrochloric  acid.  As  the 
mixture  cools,  a  red  precipitate  is  formed,  which  on  recrystallisation 
yields  the  pure  anhydride :  it  is  also  formed  when  the  tannic  acid  is 
heated  with  dilute  acids  or  alkalis.  By  the  action  of  acids  in  sealed 
tubes,  neither  phenol  nor  any  other  acid  except  gallic  acid  is  formed. 
By  heating  with  hydrochloric  acid,  however,  a  large  volume  of  gas 
which  burns  with  a  greenish  flame  is  generated.  The  author  con- 
siders it  probable  that  the  tannic  acid  of  oak-bark  consists  of  two 
molecules  of  gallic  acid  united  by  the  loss  of  one  molecule  of  water, 
2(C7H605)H20  =  CuHioOg.  He  affirms  that  the  acid  is  not  a  gluco- 
side,  and  that  the  analysis  and  formula  of  the  anhydride  show  that 
the  body  could  not  split  up  into  a  carbohydrate.  J.  I.  W. 

Sulphoterephthalic  Acid.  By  P.  Schoop  (Ber.,  14,  223—227). 
— Sulphoterephthalic  acid  is  prepared  by  heating  a  mixture  of  strongly 
fuming  sulphuric  acid  and  terephthalic  acid  in  sealed  tubes  at  250°. 
The  contents  of  the  tubes  are  poured  into  water;  the  unaltered  tere- 
phthalic acid  removed  by  filtration,  and  the  filtrate  neutralised  with 
lead  carbonate.  By  the  decomposition  of  the  lead  salt  with  sulphu- 
retted hydrogen,  sulphoterephthalic  acid  is  obtained  as  a  hygroscopic 
strongly  acid  compound.  It  is  dibasic,  and  its  salts  are  freely  soluble 
in  water,  but  insoluble  in  most  other  solvents.  The  barium  and  cal- 
cium salts  crystallise  with  IJ  and  the  lead  salt  with  2  mols.  H2O. 
The  amide,  C8H404S03(NH2)2,  forms  needle-shaped  crystals,  which 
melt  above  300°.  W.  C.  W. 

Constitution  of  Aniluvitonic  Acid.  By  C.  Bottinger  (Ber.^ 
14,  133 — 134). — Since  the  pyridinetricarboxylic  acid,  which  is  formed! 
by  the  action  of  potassium  permanganate  on  aniluvitonic  acid,  is^ 
identical  with  the  acid  obtained  by  the  oxidation  of  uvitonic  acid,  iti 
follows  that  aniluvitonic  acid  has  the  constitution : — 

N==C.COOH 

CeH/  I  N:C(CH3)2[1:2]. 

^CMe  :  CH 

In  7-pyridinecarboxylic  acid,  the  position  of  N  and  COOH  is  1 :  4. 

w.  c.  w. 

Dimethyl  a-Hydroxyuvitate.  By C.  Bottinger  (Ber.,  13,  2345).— 
Dimethyl  a-oxyuvitate,  prepared  by  slowly  adding  strong  sulphuric  acid 
to  a  solution  of  a-oxyuvitic  acid  in  methyl  alcohol,  and  heating  the 
mixture  at  60°,  is  deposited  from^  a  hot  alcoholic  solution  in  glistening 
plates  (m.  p.  129°).  This  substance  appears  to  be  identical  with 
Jacobsen's  (Ber.,  13,  2050)  dimethyl  salt  of  ortho-para- oxyuvitic 
acid.  W.  C.  W. 

Preparation  of  Skatole  from  Indigo.  By  A.  Baeyer  (Ber., 
13,  2339 — 2340). — A  mixture  of  skatole  and  indole  is  obtained  by 
b3iling  finely-ground  indigo  with  tin  and  hydrochloric  acid  until  the 
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mixture  assumes  a  yellow  colour.  Tlie  precipitate  is  washed  with 
water,  and,  while  moist,  is  mixed  with  an  excess  of  zinc-dust,  and  dis- 
tilled in  a  metallic  retort.  The  oily  distillate  is  freed  from  aniline  by 
treatment  with  hydrochloric  acid,  and  is  then  extracted  with  light  petro- 
leum. The  precipitate,  which  is  thrown  down  when  a  solution  of 
picric  acid  in  benzene  is  added  to  this  extract,  yields,  on  distillation 
with  ammonia,  a  mixture  of  skatole  and  indole.  If  moderately  con- 
centrated potash  solution  is  substituted  for  the  ammonia,  the  indole  is 
decomposed,  and  skatole  alone  is  obtained.  The  skatole  prepared  from 
indigo  has  a  penetrating  odour,  but  is  devoid  of  the  nauseous  smell 
characteristic  of  the  skatole  obtained  from  albumin.  W.  C.  W. 

Action  of  Ammonia  on  Monobromodiphenylmethane.    By 

C.  Friedel  and  M.  Balsohn  (Bull.  8oc.  Gliivi.  [2],  33,  587—589).— 
Alcoholic  ammonia  acts  readily  on  monobromodiphenylniethane, 
CPhzHBr,  giving  ammonium  bromide  and  ethyl  benzhydrolic  ether. 
With  aqueous  ammonia,  however,  the  action  is  different ;  at  first  the 
mass  becomes  liquid,  but  on  standing  48  hours,  it  again  becomes  solid. 
Boiled  with  alcohol,  it  dissolves,  and,  on  cooling,  the  secondary  amine 
of  diphenylmethane  (CHPh2)2H]N',  is  deposited  in  slender  needles 
(m.  p.  ISG'^).  The  author  proposes  to  call  this  compound  dlievz- 
hydrylamine,  regarding  the  radical  of  benzhydrol  as  "  benzhydryl."  The 
base  is  soluble  in  benzene  and  in  hot  alcohol,  but  only  sparingly  so 
when  cold,  and  is  insoluble  in  water.  It  is  indifferent  towards  acids,  and 
is  not  acted  on  by  ethyl  chloride  or  acetic  chloride.  It  forms  a  crys- 
talline compound  with  picric  acid. 

Benzhydrylamine,  NIl2.CIIPh2. — The  alcoholic  mother-liquors,  when 
concentrated,  deposit  a  further  quantity  of  the  secondary  amine,  mixed 
with  the  hydrobromide  of  benzhydrylamine,  which  may  be  dissolved 
out  by  treating  the  mass  with  boiling  water.  On  adding  ammonia  to 
the  solution,  the  free  base  is  precipitated  as  an  oil,  which  solidifies 
after  a  time.  It  boils  at  295°,  and  unites  readily  with  acids,  yielding 
crystalline  salts,  sparingly  soluble  in  cold  water,  but  readily  in  hot  water. 
The  platinocJdoride  crystallises  in  orange-coloured  plates.  A  small 
quantity  of  benzhydrol  is  also  formed  by  the  action  of  the  water  on  the 
monobromodiphenylmethane.  C.  E.   G. 

Action   of  Sulphuric   Acid    on    Phenyl-acetylene.      By    C. 

Friedel  and  M.  Balsohn  (Bull.  Soc.  Chim.  [2],  35,  54— 56).— The 
phenyl-acetylene  employed  was  obtained  by  the  action  of  alcoholic 
potash  on  styrolene  bromide  prepared  by  the  action  of  bromine  on  per- 
fectly pure  ethyl-benzene.  A  violent  reaction  takes  place  when  it  is 
mixed  with  concentrated  sulphuric  acid,  accompanied  by  development 
of  heat,  evolution  of  sulphurous  anhydride,  and  production  of  a  car- 
bonaceous mass.  When,  however,  the  acid  is  diluted  with  one-half  or 
one-third  its  volume  of  water,  the  phenyl-acetylene  gradually  dissolve's 
on  agitation,  the  liquid  becoming  hot,  and  acquiring  a  brown  colour. 
On  adding  water  and  distilling  the  oily  liquid  which  separates,  methyl 
phenyl  ketone,  CeHs.CO.CH;,,  is  obtained.  It  boils  at  about  200°,  melts 
at  16 — 17°,  and  remains  superfused  even  at  —5  to  —6°,  but  imme- 
diately crystallises  on  adding  a  fragment  of  the  solid  substance.     The 
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action  of  sulphuric  acid  on  phenyl- acetylene  causes  it  to  take  up  a 
molecule  of  water,  with  formation  of  a  ketone,  and  not  of  an  alcohol. 
No  alcohol  is  yet  known  in  which  the  hydroxyl  group  is  united  directly 
with  a  non-saturated  group.  If  such  compounds  exist,  they  must  be 
very  nnstable,  and  readily  convertible  into  the  isomeric  ketones  or 
aldehydes.  C.  H.  B. 

Ethylnaphthalene.  By  G.  Caenelutti  (Ber.,  13, 1671—1673).— 
The  author  has  prepared  this  hydrocarbon  according  to  the  method  of 
Fittig  and  Bemsen  (Annalen,  79,  118).  It  is  a  colourless,  strongly 
refractive  liquid,  distilling  at  100°  under  2 — 3  mm.  pressure,  and  under 
757"7  mm.  pressure  the  greater  portion  distils  at  257 — 259"5°,  a  por- 
tion, however,  being  decomposed.  Its  vapour- density  was  found  to  be 
77-27  (H=l)  ;  its  sp.  gr.  10204  at  0^  and  1-0123  at  119°. 

The  picrate  of  ethylnaphthalene  crystallises  from  hot  alcoholic  solu- 
tions in  fine  lemon-yellow  needles  (ra.  p.  98°). 

Bromine  converts  it  into  tribrometkijlnaphthalene,  which  crystallises 
from  ether  in  tufts  of  fine  white  needles.  P.  P.  B. 

Acetyl- a-Naphthol.  By  G.  Ta^sinari  (Gazzetta,  10,  491).— The 
author  has  prepared  acetyl- a-naphthol,  and  finds,  contrary  to  the 
statement  of  Schaeffer  (Ber.,  2,  131),  that  it  is  crystaUine.  Schaeffer 
prepared  his  by  the  action  of  acetic  chloride  on  the  naphthol,  whilst 
the  author  employed  acetic  anhydride  and  sodium,  acetate.  It  is  not 
improbable  that  some  impurity  is  present  in  the  product  obtained  by 
the  former  process,  and  that  this  prevents  it  from  crystallising. 
Acetyl-a-naphthol  is  very  soluble  in  alcohol  and  in  ether,  from  which 
it  separates  in  large  crystals  (m.  p.  49°).  C.  E.  G. 

Action   of   Oxalic   and  Sulphuric  Acids  on  Naphthol.     By 

M.  HoNiG  (Wie7i.  Akad.  Ber.  [2],  81,  479— 485).— Grabowski  (Ber., 
4,  1871,  661  —  725)  has  shown  that  when  a  mixture  of  naphthol  with 
oxalic  and  sulphuric  acids  is  heated  at  110 — 115°  for  some  hours,  a 
compound  having  the  formula  C21H12O2  is  formed,  according  to  the 
equation  2CioH80  +  COz^  C21H12O2  +  2H2O. 

Naphthol  (2  parts)  is  heated  with  sulphuric  acid  (1  part)  for  some 
time  on  a  water-bath,  and  then  oxalic  acid  (1  part)  is  added,  and  the 
mixture  heated  at  135 — 140°  for  three  to  four  hours.  When  cold,  the 
contents  of  the  flask  are  repeatedly  boiled  first  with  water,  then  with 
alcohol,  and  the  residue  is  crystallised  from  chloroform  several  times. 
The  formation  of  dicarbonyldinaphthylene  (naphthanthraquinone)  from 
naphthol  is  shown  by  the  author  by  the  equation  2CioH80  -f  2C0  = 
C22II12O2  +  2H2O.  It  is  not  attacked  by  phosphorus  pentachloride, 
acetic  anhydride,  or  acetic  chloride.    It  therefore  contains  no  hydroxyl 
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groups,  and  has  probably  the  constitution  OC<p^°TT*'>CO.    By  fusing 

with  potash,  a  body  of  the  formula  C22H14O3  is  obtained. 

The  chlorine  derivative,  C22HioC]202,  is  formed  when  chlorine  gas  is 
passed  through  the  chloroform  solut>ion  of  the  body.  On  allowing  the 
liquid  to  stand  over  lime,  colourless  crystals  separate  out. 

The    bromine   derivative,    C22lIioBr202,    is   obtained   by   mixing  the 
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chloroform  solution  with  the  theoretical  amount  of  bromine  dissolved 
in  glacial  acetic  acid.  It  forms  a  flesh-coloured  crystalline  preci- 
pitate, which,  on  recrystallisation  from  chloraform,  is  obtained  in 
monoclinic  crystals.  J.  I.   W. 

a-  and  |S-Dinaphthylene  Oxide.  By  W.  Knecht  and  J. 
Unzeitig  (Ber.,  13,  1724— 1726).— a-Dinaphthylene  oxide,  (CioH6)20, 
is  obtained  in  a  manner  similar  to  diphenylene  oxide,  by  distilling 
a-naphthol  with  lead  oxide.  It  crystallises  in  brownish-yellow  needles, 
m.  p.  180°,  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  and 
easily  in  benzene,  carbon  bisulphide,  and  ether.  It  is  insoluble  in  cold 
concentrated  sulphuric  acid,  but  on  warming  it  forms  a  grey  solution, 
which  becomes  red  on  addition  of  nitric  acid.  Like  diphenylene  oxide 
it  is  not  soluble  in  alkalis,  nor  is  its  oxygen  removed  by  zinc-dust  or 
hydriodic  acid. 

OL-Dichlorodma'phthylene  oxide,  C20H10CI2O,  is  obtained  by  the  action 
of  phosphorus  pentachloride  on  the  oxide ;  it  crystallises  and  sublimes 
in  yellow  needles,  is  easily  soluble  in  benzene  and  glacial  acetic  acid, 
and  sparingly  soluble  in  alcohol,  ether,  and  chloroform. 

OL-Dihromodinapldltylene  oxide,  CooHioBroO,  is  produced  by  the  action 
of  bromine  on  the  oxide  ;  it  is  a  pale-yellow  compound  (m.  p.  287°), 
sparingly  soluble  in  benzene  and  glacial  acetic  acid. 

a-Dinaphthylene  oxide  and  picric  acid  form  a  compound,  CoqHioO  + 
2C5H2(N02)30H,.  crystallising  in  dark  red  needles  (m.  p.  167°).  It  is 
easily  soluble  in  benzene,  alcohol,  and  glacial  acetic  acid. 

a,-Dinitronaphthyle7ie  oxidcy  CooHio(N02)iO,  is  produced  with  iso- 
merides  by  acting  with  nitric  acid  at  100°  on  a  solution  of  the  oxide  in 
glacial  acetic  acid  ;  the  chief  product  crystallises  from  benzene  in 
yellow  needles,  m.  p.  270°. 

A  sulphonic  acid  has  b^cn  obtained ;  its  barium  salt  is  sparingly 
soluble  in  water,  and  crystallises  in  needles  of  the  formula 

C2oH,0(S03)4Ba2  +  2H2O. 

The  aqueous  solution  of  the  acid  gives  a  blue  fluorescence. 

/3-dinaphthylene  oxide  has  been  obtained  from  /3-naphthol ;  it  crystal- 
lises in  yellow  prisms  (m.  p.  155°).  It  is  soluble  in  concentrated  sul- 
phuric acid,  forming  a  red  solution,  which  becomes  dark  blue  on 
warming,  and  when  diluted  gives  a  red  fluorescent  solution.  Its 
rfic^Zoro-derivative  crystallises  from  benzene  in  yellow,  silky,  lustrous 
needles  (m.  p.  245°)  ;  with  cold  sulphuric  acid  it  gives  a  red-brown 
coloration,  becoming  violet  on  warming  The  t^tftroi/io-derivative 
crystallises  in  yellow  needles  (m.  p.  247°).  The  tZi/a7yo-compound 
forms  reddish  orange  needles  (m.  p.  221"). 

The  y3-naphthylene  oxide  forms  a  tetrasul phonic  acid,  the  barium 
salt  of  which  crystallises  in  tablets,  of  the  formula  Ci„HH0(S0;()4Ba.j  + 
2H2O,  and  its  aqueous  solutions  are  fluorescent.  The  picric  acid 
compound  has  a  similar  composition  to  that  of  the  a-oxide,  but  is  not  as 
stable  ;  it  forms  vermilion-coloured  needles  (m.  p.  135°). 

P.  P.  B. 

Dinaphthylmethane.  By  M.  Biciiter  (7?er.,  13,  1728—1729).— 
By  the  distillation  of  |3-naphthoic  acid  the  ketone  was  obtained,  which 
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on  reduction  with  phosphorus  and  hydriodic  acid  yields  dinaphthyl- 
methane  (CioH7)2CH2;  it  melts  at  92°,  is  soluble  in  alcohol  and  ben- 
zene, and  crystallises  in  white  needles-.  Its  c^i'feromo-derivative, 
C2iHi4Br2,  molts  at  164°,  and  its  c?^n^7ro-derivative  at  150 — 160°.  Its 
properties  and  those  of  its  derivatives  show  it  to  be  different  from  the 
dinaphthylmethane  obtained  by  -Grabowski  (Ber.-,  7,  1605)  from 
naphthalene  and  methal.  P.  P.  B. 

a-  and  /3-Naphthylenephenylene  Oxides.  By  v.  J.  Arx  (Ber., 
13, 1726—1728). — a-Naphthylenephenylene  oxide,  deHioO,  is  obtained  by 
heating  phenol  and  a-naphthol  with  lead  oxide  ;  it  crystallises  from 
benzene  in  yellow  needles  (m.  p.  178°)  ;  chloroform  and  ether  dissolve  it 
easily,  but  alcohol  and  glacial  acetic  acid  only  sparingly.  It  dissolves  in 
hot  concentrated  sulphuric  acid  with  a  green  colour,  forming  a  tetra- 
sulphonic  acid;  its  barium  salt,  Ci6H60(S03)4Ba2  +  4H2O,  is  easily 
soluble  in  water.  The  picric  acid  compound,  CieHjoO-f  C6H2(N02)3-OH, 
is  easily  soluble  in  benzene,  and  crystallises  in  dark  red  needles  (m.  p. 
165°)  ;  it  is  decomposed  by  alcohol. 

BichloronaphthalenephenylPMe  oxide,  CieHgCUO,  obtained  by  the  action 
of  phosphorus  pentachloride  on  the  oxide,  or  of  chlorine  on  its  solu- 
tion in  glacial  acetic  acid,  is  sparingly  soluble  in  benzene,  insoluble  in 
alcohol  and  ether;  it  crystallises  in  slender  white  needles  (m.  p.  245°). 

The  c?t6ro7?io- derivative,  CieH^BraO,  crystallises  in  yellowish-white 
needles  (m.  p.  284°),  which  are  less  soluble  than  the  chloro-compound. 

The  (?^'/^^Yro-derivative,  Ci6H«(N02)20,  is  easily  soluble  in  ether, 
toluene,  and  glacial  acetic  acid,  but  only  sparingly  in  alcohol ;  it  has  a 
yellow  colour,  and  melts  at  235°.  a-Naphthylenephenylene  oxide  is 
oxidised  by  chromic  acid,  forming  an  acid,  CieHgOa,  which  is  of  a  red 
colour,  and  melts  at  140°;  alcohol,  glacial  acetic  acid,  and  benzene 
dissolve  it  easily,  ether  but  sparingly.  It  dissolves  in  caustic  alkalis 
and  alkaline  carbonates,  forming  red  solutions.  It  is  oxidised  by 
potassium  permanganate  to  phthalic  acid.  a-Naphthylenephenylene 
oxide  is,  therefore,  isomeric  with  that  obtained  by  Griibe  and  Knecht 
(this  Journal,  38,  663)  from  phenylnaphthylcarbazol.  The  com- 
pound obtained  by  these  authors  is  shown  to  be  the  ^-naphthylene- 
phenylene  oxide,  insomuch  as  it  is  formed,  although  in  small  quan- 
tity, by  distilling  jS-naphthol  and  phenol  with  lead  oxide. 

P.  P.  B. 

Decomposition  of  Rniigallic  Acid.  By  J.  Schreder  (Wien. 
Ahad.  Ber.  [2],  81,  853—868). — By  fusing  rufigallic  acid  with  potash, 
Malin  (Annalen,  141,  845)  obtained  a  body,  C6H4O3,  which  he  called 
oxyquinone.  Kekule  (Lehrb.  Organ.  Chem.,  3,  157)  suggested  that 
perhaps  it  stood  in  the  same  relati(m  to  pyrogallol  as  quinone  does  to 
quinol,  and  hence  viewed  it  as  a  hydroxy  1-derivative  of  quinone.  Since 
then  it  has  been  shown  that  rufigallio  acid  is  an  anthracene-derivative, 
being  hexoxyanthraquinone  (Klobukowski,  Ber.,  10,  880).  The 
author  thinks  the  production  of  oxyquinone  from  this  body  rather 
improbable,  and  that  a  repetition  of  Malin's  work  is  called  for. 

Having  found  the  method  proposed  by  Malin  to  be  too  violent,  he 
modified  the  process  as  follows  : — Rafigallic  acid  is  added  gradually  to 
six  times  its  weight  of  fused  potash,  the  mixture  froths  u])  freely,  and 
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as  soon  as  this  ceases  the  fusion  is  stopped;  the  product  is  dissolved  in 
dilute  sulphuric  acid,  filtered,  and  treated  with  ether  in  the  usual  way. 
The  residue  from  the  ethereal  extract,  which  crystallises  on  standing, 
is  treated  with  water,  and  filtered  from  the  insoluble  crystalline 
precipitate.  Malin's  oxyquinone  may  be  purified  by  fractional  preci- 
pitation of  its  alcoholic  solation  with  lead  acetate,  &c.  It  crystallises 
in  reddish-brown  needles,  easily  soluble  in  alcohol,  ether,  and  benzene, 
less  so  in  hot  water,  and  sparingly  in  cold  water.  It  neither  distils  nor 
sublimes,  and  carbonises  without  melting.  Its  aqueous  solution  has  a 
slightly  acid  reaction,  and  gives  a  bright  blue  coloration  with  ferric 
chloride  (Malin  obtained  a  violet  coloration),  which  turns,  in  one  or  two 
minutes,  to  blue-green,  and  on  addition  of  sodium  carbonate  bright 
red. 

The  analysis  of  the  so-called  oxyquinone  corresponds  with  the  formula 
C24H18O11  +  4H2O  ;  it  loses  its  water  on  heating  at  150°. 

Distilled  with  20  times  its  weight  of  zinc-dust  in  a  current  of  hydro- 
gen, it  gave  nearly  the  theoretical  quantity  of  diphenyl.  It  is  unal- 
tered by  long  fusion  with  potash,  or  by  boiling  with  zinc  and  sulphuric 
acid.  Heating  at  180°  in  a  tube  with  hydriodic  acid  and  phosphorus, 
it  changes  to  a  yellow  amorphous  substance,  soluble  only  in  hydriodic 
acid ;  with  potassium  hydrate  and  methyl  iodide  at  the  same  tempera- 
ture, it  is  converted  into  a  brown  resin. 

The  filtrate  from  the  "  oxyquinone  "  was  found  to  contain  salicylic 
and  (1  :  3)  oxybenzoic  acid,  some  products  of  the  decomposition  of  the 
hexoxydiphenyl  ether,  and  two  other  acids,  one  of  which,  crystallising 
in  needles,  gave  the  reactions  of  the  hydroxyisophthalic  acid  of  Heine 
(this  Journal,  38,  549),  and  the  other  that  of  hydroxyterephthalic  acid, 
from  thymol,  or  a- hydroxyisophthalic  acid,  obtained  by  Heine  (loc.  cit.) 
by  fusing  7-hydroxyisophthalic  acid  with  potash. 

It  is  probable  that  Malin's  violet  ferric  chloride  reaction  was  due  to 
the  prese]ice  of  these  acids. 

The  entire  yield  of  the  crystals  was  30 — 35  per  cent,  of  rufigallic 
acid  used,  whilst  the  other  compounds  are  in  comparatively  small 
quantity. 

The  author  considers  this  reaction  remarkable  on  account  of  the  pro- 
duction of  dibasic  acids,  the  conversion  of  an  anthracene-derivative 
into  a  body  of  the  dipheuyl  series,  and  the  tormation  of  both  hydroxy- 
benzoic  acids.  D.  A.  L. 

.  Idryl.  Part  II.  By  G.  Goldschmidt  (Wlen.  Akad.  Ber.  [2  Abth.], 
81,  415 — 429). — This  hydrocarbon,  C15H10,  was  first  described  by  the 
author,  in  1877,  but  has  since  been  studied  by  1^'ittig,  Gebhard,  and 
Liepmann,  chiefiy  as  to  its  products  of  oxidation. 

Trichloridryl,  C15H7CI3,  forms  nearly  white  needles,  melting  above 
300° ;  nearly  insoluble  in  ether,  sparingly  soluble  in  alcohol,  more 
readily  in  benzene,  and  easily  in  carbon  bisulphide  and  xylene. 

TribromidryU  yellow,  soft  needles,  not  melting  at  345°,  still  less 
soluble  in  solvents  than  the  trichloride.  JJibroniidryl  melts  at 
202°.  When  idryl  is  heated  with  phosphorus  and  hydriodic  acid  at 
180°,  it  yields  a  hydrocarbon,  C15H12,  crystallising  in  long  needles 
(m.   p.   7ij°),  and  combining  with   picric  acid,    forming  red  needles 
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(m.  p.  ISf)'').  When  the  action  of  phosphorus  and  hjdriodic  acid 
takes  place  at  240— 250",  an  oily  hydrocarbon,  CisHm  (b.  p.  309—311^), 
is  formed. 

Idryl  dissolves  in  hot  concentrated  sulphuric  acid,  with  the  produc- 
tion of  idryldi^ulphonic  acid,  a  brownish,  syrupy,  unstable  liquid,  soluble 
in  alcohol,  ether,  and  water.  Barium  idrijldisulphonate,  Ci5H8(S03)2Ba, 
and  the  corresponding  calcium  salt,  form  yellowish  crusts,  soluble  in 
alcohol.  The  cadmium  compound  is  a  yellow  crystalline  powder.  The 
potasfduyn  salt  is  crystalline,  and  soluble  in  alcohol.  When  fused  with 
potash,  it  forms  a  blood-red  mass,  dissolving  in  water  with  strong 
green  fluorescence. 

When  the  potassium  salt  is  fused  with  potassium  cyanide,  it  yields  a 
crystallisable  yellowish  substance,  melting  at  220°,  and  a  dark  oil ; 
the  latter,  when  boiled  with  potash,  is  converted  into  the  potassium 
salt  of  idrylmonocarhoxylic  acid,  C16H10O2  (m.p.  165°),  easily  soluble  in 
alcohol  and  ether ;  little  soluble  in  water.  O.  H. 

Picene.  By  C.  Geaebe  and  J.  Walter  {Ber.,  14,  175—178).— 
The  hydrocarbon  picene,  C22H14,  which  Burg  (Ber.,  13,  1834 ;  this 
volume,  p.  179)  extracted  from  lignite  tar,  can  be  obtained  in  large 
quantities  by  the  destructive  distillation  of  the  residues  from  the  rec- 
tification of  Californian  petroleum.  The  crade  product,  which  melts 
at  250°,  is  purified  by  treatment  with  alcohol  and  carbon  bisulphide, 
and  recrystallisation  from  benzene ;  considerable  difficulty  is  expe- 
rienced in  completely  removing  an  indifferent  compound  containing 
oxygen,  which  exists  in  the  crude  material.  Pure  picene  melts  at 
335°  (corr.),  and  boils  at  340°.  W.  C.  W. 

Essential  Oil  from  Hemp.  By  L.  Valente  (Gazzetta,  10,  479 — 
481). — The  essential  oil  from  Cannabis  indica  has  already  been 
examined  by  Bohlig  and  by  Personne,  the  latter  of  whom  obtained 
from  it  a  liquid  and  a  solid  hydrocarbon.  The  author  has  prepared 
the  essential  oil  from  ordinary  hemp  (G.  sativa)  by  distilling  the  fresh 
leaves  with  water,  and  agitating  the  milky  distillate  with  ether. 
The  oil  dried  over  calcium  chloride  and  distilled  repeatedly  from 
sodium,  is  colourless  and  mobile  (b.  p.  256 — 258°).  Its  sp.  gr. 
at  0°  referred  to  water  is  0*9292.  The  analyses  agreed  with  the 
formula  C15H24 ;  the  vapour-density,  however,  could  not  be  determined 
by  the  ordinary  methods,  as  it  decomposes  at  300°.  The  oil  mixes  in 
all  proportions  with  alcohol,  ether,  and  chloroform.  Bromine  acts 
energetically  on  it,  forming  a  crystalline  compound,  which  has  not  yet 
been  investigated.  Nothing  at  all  resembling  the  solid  hydrocarbon 
mentioned  by  Personne  could  be  observed.  C.  E.  G. 

Am.idine  Bases  from  Dibasic  Acids.  By  0.  Wallace  and  I. 
Kamenski  (Ber.,  14,  162 — 171).  —  Gamphorethylimidethylimidine, 
CsHu.C  :  NEt 

1  I  5     is      formed      together      with      camphorethylimide, 

CO  .  NEt 

C8Hu(CO)2NEt,  by  the  action  of  phosphorus  pentachloride  on  ethyl- 
amine   camphorate   {Ber.,  13,  520;  this  Journal,   1880,  Abstr.,  548). 
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The  portion  of  the  product  boiling  between  284°  and  286°  13  dissolved 
in  absolute  ether  and  saturated  with  dry  hydrochloric  acid  gas,  which 
precipitates  the  hydrochloride  of  the  base.  Camphorethylimidethyl- 
imidine  boils  at  285°,  and  forms  a  deliquescent  crystalline  hydrochlo- 
ride, C14H24N2O.HCI,  and  a  sparingly  soluble  crystalline  hydriodide. 
The  ethiodide  crystallises  in  colourless  long  prisms  which  are 
sparingly  soluble  in  ether,  and  melt  at  244"  with  decomposition.  The 
base  is  decomposed  by  digestion  with  hydrochloric  acid,  forming 
ethylamine  hydrochloride  and  camphorethylimide  (m.  p.  47°, 
b.  p.  274°). 

Camphorethylimidethylimidine  can  also  be  prepared  synthetically 
by  treating  the  product  of  the  action  of  phosphoric  chloride  on  cam- 
phorethylimide with  ethylamine : — 

C8HH(CO)2NEt  +  PCI5  =  CsHiK^Q  >NEt  +  POCI3. 

.ecu  CgHu.C-.NEt 

CeHu<  ;NEt  +  NH^Et  =11  +  2HC1. 

^CO-/  CO— NEt 

The  authors  have  also  tried  the  action  of  phosphorus  pentachloride 
on  diethylmalonamide  (m.  p.  MQ*^),  dimethylsuccinamide  (m.  p.  175°), 
diethylfumaramide  (m.  p.  182°),  ethylamine  pimelate,  malate,  and 
phthalimide,  also  methylamine  and  propylamine,  phthalate,  and  ethyl- 
phthalimide  (m.  p.  70^).  W.  C.  W. 

The    Two   Isomerides   of  Santonin,    called  Metasantonin. 

By  S.  Cannizzaro  and  G.  Carnelutti  (Gazzdta,  10,461 — 465). — When 
santonic  acid  is  heated  with  hydriodic  acid  and  amorphous  phosphorus, 
it  has  been  shown  that,  besides  other  substances,  two  crystalline 
isomerides  of  santonin  are  formed  melting  at  160"5°  and  186"  respec- 
tively. These  may  be  obtained  more  conveniently  by  boiling  parasan- 
tonide  with  hydriodic  acid  and  phosphorus.  The  solution  is  then 
concentrated  to  remove  part  of  the  hydriodic  acid,  diluted  with  water, 
saturated  with  sodium  carbonate,  and  agitated  with  ether.  On  evapo- 
ration, a  mixture  of  the  two  metasantonins  is  left :  these  can  only  be 
separated  by  mechanical  selection  of  the  crystals,  as  their  behaviour 
with  solvents  is  almost  identical.  A  mixture  of  the  metasantonins 
may  also  be  obtained  by  dissolving  parasantonide  or  parasantonic  acid 
in  10  parts  of  concentrated  sulphuric  acid,  heating  at  lOO''  for  two 
hours,  diluting,  neutralising  with  sodium  carbonate,  and  agitating  with 
ether. 

The  one  metasantonin  (ra.  p.  136°)  crystallises  in  large  monoclinic 
prisms  which  are  easily  powdered;  the  other  (m.  p.  160*5°)  forms  thin 
flexible  plates  belonging  to  the  trimetric  system.  The  rotatory  power 
of  both  is  the  same. 

By  adding  the  requisite  quantity  of  bromine  to  the  metasantonins 
dissolved  in  chloroform,  and  heating  until  hydrobromic  acid  ceases  to 
be  given  off,  they  are  converted  into  monohromometasantonins, 
CijHnBrOs ;  the  one  from  the  metasantonin  of  m.  p.  136°  forms  small 
white  crystals  (m.  p.  114°),  very  soluble  in  ether  and  in  chloroform. 
The  other,  from  the  metasantonin  of  m.  p.  160°,  crystallises  in  long 
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silky  needles  (m.  p.  212°),  very  solable  in  chloroform,  but  only 
sparingly  in  ether.  The  corresponding  dibronnometasantonins,  melting 
at  186°  and  184"  respectively,  are  produced  by  the  continued  action  ot 
bromine  on  the  monobromo-derivatives.  The  first  crystallises  in  small 
feathery  groups  of  needles  moderately  soluble  in  chloroform,  sparingly 
in  ether  :  the  second  also  forms  colourless  needles  moderately  soluble 
in  both  ether  and  chloroform.  Crystalline  compounds  are  produced 
by  the  action  of  chlorine  on  the  metasantonins,  but  they  have  not  as 
yet  been  studied.  C.  E.  G. 

Action  of  Phosphorus  Pentachloride  on  Santonic  Acid.     By 

S.  Cannizzako  and  G.  Caenelutti  {Guzzetta,  10,  459 — 460).^When 
santonic  acid  in  chloroform  solution  is  digested  with  phosphorus  pen- 
tachloride, and  the  cold  chloroform  solution  poured  off  from  the 
excess  of  phosphorus  pentachloride,  is  evaporated  by  passing  a  current 
of  moist  air  over  it,  white  crystalline  crusts  are  formed.  This  sub- 
stance may  be  purified  by  redissolving  it  in  chloroform  and  precipitat- 
ing with  ether:  it  forms  slender  silky  needles  (m.  p.  about  198°)  of 
the  composition  PO(Ci5Hi803Cl)3.  In  all  probability  the  compound 
PCl2(Ci5Hi803Cl)3  is  first  formed  and  is  converted  into  the  oxide  by 
the  moisture  in  the  air.  When  heated  with  water  at  120°,  or  when 
boiled  with  baryta-water,  it  gives  santonic,  phosphoric,  and  hydro- 
chloric acids. 

By  the  action  of  phosphorus  tribromide  on  hydrosantonic  acid,  a 
well  crystallised  phosphorus  compound  is  obtained,  quite  free  from 
bromine.  C  E.  G. 

Picrotoxin.  By  L.  Barth  and  M.  Kretschy  ( Wien.  Akad.  Ber. 
[2  Abth.],  81,  7 — 44). — So-called  picrotoxin  can  by  fractional  crystal- 
lisation from  benzene  and  water  be  separated  into  at  least  three,  and 
probably  four,  different  compounds,  namely,  into  picrotoxin  proper, 
picrotin,  and  anamirtin.. 

The  former  constitutes  about  30  per  cent,  of  the  crude  picrotoxin, 
and  is  the  only  poisonous  ingredient  of  the  mixture.  It  crystallises 
in  rhombic  very  brittle  lustrous  needles  or  laminae,  of  a  composition 
corresponding  with  the  formula  CisHieOe  +  H2O,  and  melting  at  201° 
with  partial  decomposition.  It  reduces  silver  nitrate  and  Fehling's 
solution,  is  intensely  bitter,  and  highly  poisonous,  0"5  mgrm.  injected 
under  the  epidermis  of  a  frog,  or  1*5  to  8  mgrms.  under  that  of  a 
rabbit,  producing  poisonous  effects. 

Ficrotin,  C25H30O13,  forms  upwards  of  60  per  cent,  of  crude  picro- 
toxin, crystallises  from  water  with  2-J,  3|,  and  5J  H2O,  melts  at  245°, 
becoming  yellow,  reduces  silver  nitrate  and  Fehling's  solution,  and  is 
very  bitter  but  not  poisonous. 

Anamirtin^  probably  C19H24O10,  insoluble  in  benzene,  crystallises  from 
water  in  short  needles,  becomes  brown  at  260°  and  black  at  ^80°  with- 
out melting.  It  is  neither  bitter  nor  poisonous,  and  constitutes  but 
2  per  cent,  of  ordinary  picrotoxin.  0.  H. 

.Phytolaccic  Acid.  By  A.  "Terreil  {Compt.  rend.,  91,  856—858). 
The  alcoholic  extract  of  the  fruit  of  Phytolacca  decandra  contains  the 
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potassmm  salt  of  a  new  acid  to  which  the  author  gives  the  name  of 
phytolaccic  acid.  The  aqueons  solution  of  potassium  phytolaccate  is 
not  changed  by  addition  of  hydrochloric  acid  in  the  cold  :  but  on 
warming  the  liquid  passes  into  a  stiff  jelly  which  is  remarkable  for  its 
solubility  in  strong  alcohol.  The  isolated  acid  presents  itself  as  a 
yellowish-brown,  non-deli qnescent  gummy  transparent  varnish,  very 
soluble  in  alcohol  and  in  water.  The  aqueous  solution  is  converted 
into  jelly  by  strong  acids.  The  free  acid  does  not  precipitate  salts  of 
barium  or  of  calcium ;  on  boiling,  however,  it  reduces  silver  salts. 
The  alkaline  phytolaccates  are  not  crystallisable,  R.  R. 

Products  from  the  Roasting  of  Coffee.  By  0.  Bernheimer 
{Wien.  Ahad.  Ber.  [2  Abth.],  81,  1032— 1043).— During  the  roasting 
of  coffee,  water  vapour  is  first  given  off,  then  suddenly  an  evolution  of 
carbonic  anhydride,  and  distillation  of  volatile  substances  commences. 
The  distillate  consists  of  an  aqueous  liquid  and  a  solid  part.  The 
former  contains  caffeine,  caffeol,  acetic  acid,  quinol,  methylamine, 
and  acetone ;  the  latter  consists  of  fatty  acids,  chiefly  palmitic. 
Pyrrol  escapes  during  roasting.  Of  fatty  acids  0*48  per  cent,  of  the 
weight  of  the  coffee  employed  were  volatilised;  of  caffeine,  0'18  per 
cent; ;  and  of  caffeol,  0*05  per  cent.  0.  H. 

Quinoline.  By  A.  Krakau  {Ber.,  13,  2310— 2319).— Glaus  and 
Himmelmann  {Ber.,  13,  2045)  obtained  a  compound  of  quinoline  and 
benzyl  chloride,  C9H7N.C7H7CI,  which  is  decomposed  by  potash,  forming 
C9H7(C7Ht)N.  The  fact  that  the  hydrochloride  of  this  base  is  identical 
with  the  original  addition-product,  was  supposed  to  prove  the  incorrect- 
ness of  the  generally  accepted  stractural  formula  for  quinoline.  The 
author  points  out  that  the  results  of  the  late  Wischnegradsky's 
researches  (this  Journal,  Abstr.,  1880,  269)  show  that  this  fact  can  be 
explained  by  the  hypothesis  that  the  double  linking  of  the  C  and  N 
atoms  is  destroyed. 

CHIZCH— C— CH^CH  CH=CH— C— CHzzCH 

I  II  I      4-C7H7Cl=|  II  I 

CH— CH— C— NzzziCH  CHziCH- C— NCI -CH(C7H7). 

Wischnegradsky  has  also  shown  that  when  cinchonine  is  decomposed 
by  potash  in  presence  of  copper  oxide,  no  evolution  of  hydrogen 
takes  place,  and  that  the  quinoline  formed  in  the  reaction  is  not  mixed 
with  lepidine. 

As  the  introduction  of  quinoline  into  the  animal  system  produces 
a  decrease  of  temperature,  it  is  possible  that  this  compound  may  be 
advantageously  administered  in  cases  of  intermittent  f«ver. 

w.  c.  w. 

Quinoline.  By  A.  Glaus  {Ber.,  14,  146— 148).— In  reply  to 
Krakau's  remarks  {Ber.,  13,  2310),  the  author  points  out  that  Wisch- 
negradsky's speculations  on  the  constitution  of  quinoline  have  not  yet 
been  supported  by  experimental  investigation.  W.  C.  W. 

Synthesis  of  Quinoline.  By  Z.  H.  Skraup  {Wien..  Ahad.  Ber. 
[2  Abth.],  81,  593 — 5'J5).— Graebe's  synthesis  of  alizarin-blue  (dihy- 
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droxyaTithraqTiinolinquinone)  from  nitro-alizarin  and  glycerol  (this 
Journal,  36,  259),  suggested  the  idea  that  quinoline  could  be  produced 
by  heating  a  mixture  of  nitrobenzene,  glycerol,  and  sulphuric  acid : — 
C6H5.NO2  +  CjHsOa  =  C9H7N  +  3H2O  +  O2.  The  author  found  this 
to  be  the  case,  the  yield,  however,  being  very  small ;  as  it  seemed 
probable  that  the  excess  of  oxygen  interfered  in  this  reaction,  aniline 
was  employed,  the  reaction  being  for  this  : — CeHvN  +  CsHgOa  =  C9H7N" 
+  3H2O  +  H2.  He  obtained  the  best  yield,  however  (25  per  cent.), 
by  using  a  mixture  of  nitrobenzene  and  aniline.*  This  crude  quino- 
line is  almost  pure,  distilling  between  227 — 230°  (uncorr.). 

In  following  up  a  reaction  of  Anderson's,  lie  shows  that  quinoline 
methiodide  is  easily  decomposed  in  aqueous  solution  by  potash,  even 
in  the  cold  an  oil  separating  out,  whilst  at  higher  temperatures  a  small 
quantity  of  a  blue  dye  is  formed.  This  oil  commenced  to  distil  at 
240°,  the  greater  part  boiling  above  300°.  The  composition  of  the 
lowest  fraction,  as  found  from  the  platinochloride,  answers  to  lepidine, 
the  equation,  2C9H7N.CH3I  +  K2O  =  2C9H6N.CH3  +  2KI  +  H2O, 
represents  its  production  from  quinoline  methiodide. 

D.  A.  L. 

Lutidine  Aurochloride.  By  0.  de  Coninck  {Bull.  Soc.  Chim.  [2], 
34,  634). — Lutidine  aurochloride,  C7H9N".HCl.AuCl3,  is  decomposed  by 
water  in  the  same  way  as  the  platinochloride.  When  boiling  solutions 
of  lutidine  hydrochloride  and  gold  chloride  are  mixed,  a  red  precipi- 
tate is  at  once  formed,  and,  if  the  liquid  be  boiled  until  this  precipitate 
just  redissolves,  a  new  salt  having  the  composition  C7H9NHCI.AUCI3  + 
(C7H9NCl)2AuCl,  is  deposited  in  thin  red  plates  with  a  golden  lustre. 
If  the  ebullition  be  prolonged,  a  deep  red  crystalline  powder  is  de- 
posited after  some  davs.  It  has  the  composition  (C7H9NCl)2AuCl, 
corresponding  with  (C;H^NCl)2PtCl2.  C.  H.  B. 

Nicotine.  By  A.  Cahours  and  A.  Etard  {Bull.  Soc.  Chim:  [2], 
34,449 — 460). — The  experiments  described  in  this  paper  have  already 
been  published  in  the  Compt.  rend,  and  abstracted  in  this  Journal, 
1880,  672  and  815. 

Cinchonine.  By  O.  Hesse  {Annalen,  205,  211— 217).— The 
author  formerly  assigned  to  cinchonine  the  composition  C20H24N2O, 
but  further  researches  have  established  that  the  mother- liquors  con- 
tain a  substance  which  agrees  with  Skraup's  {Annalen,  197,  352) 
cinchonine,  C19H22N2O.  It  has  also  been  shown  that  it  is  unnecessary 
to  suppose  the  occurrence  of  two  bodies,  C20H24N2O  and  C19H22N2O, 
which  hitherto  have  been  described  under  the  name  "Cinchonine," 
but  now  must  be  distinguished  from  one  another  by  the  names  "  Cin- 
chonine and  homocinchonidine.'^  Cinchonine  forms  two  platino- 
chlorides,  of  which  one  (obtained  by  precipitating  cinchonine  in  excess 
with  platinic  chloride  without  acidifying)  has  the  composition 
(Ci9H22N20)2PtCl6H2  +  2H2O,  whilc  the  second  by  precipitating  an 
acid  solution  of  cinchonine  has  the  composition  Ci9H22^20PtCl6H2. 

*  In  an  abstract  in  this  Journal  (38,  672)  this  method  is  attributed  to  Koenigs' 
although  he  himself  {£er.,  13,  912),  mentions  it  as  Skraup's. — D.  A.  L. 
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The  neutral  sulphate  forms  either  long  needles  or  shorfc  thick  prisms 
of  the  composition  (Ci9H22N30)2H2S04.2H20.  The  acid  sulphate  ex- 
hibits the  phenomenon  of  supersatnration,  a  solution  of  the  salt 
remaining  for  several  months  as  a  syrup,  which  immediately  crystal- 
lises from  a  nucleus  of  the  salt  dropped  into  the  solution.  The  salt 
forms  either  double  pyramids  or  spletidid  prisms. 

Contrary  to  the  observation  of  Kerner  the  author  finds  that  this 
salt  is  not  dichroic.  The  optical  rotatory  power  is  found  to  be 
(p  =  10,  i  =  15,  and  I  =  220),  for  the  sulphate  [a,]^  =  +  176-6,  and 
for  the  alkaloid  [a~\j)  =  +  267*9,  whilst  cinchonine  prepared  in 
another  process  only  gave  -f  255'5.  The  author  has,  however, 
established  the  identity  of  this  alkaloid  with  ordinary  cinchonine. 

V.  H.  V. 

Methyl-derivatives   of    Cinchonine.      By  A.    Claus    and    H. 

MuLLER  (Ber.,  13,  2290 — 2294). —  Ginc/iomne  methylhromlde  prepared 
by  adding  methyl  bromide  to  an  alcoholic  solution  of  cinchonine 
forms  four-sided  crystals,  containing  1  mol.  H^O,  which  begin  to 
inelt  at  265°.  This  compound  is  easily  decomposed  by  a  solution  of 
potash  at  100°  forming  7nethylcinchonine,  C2oH2;5MeNoO,  which  crys- 
tallises in  colourless  plates  (m.  p.  74°),  insoluble  in  water,  but  soluble 
in  ether,  alcohol,  chloroform,  and  benzene.  The  auro-  and  platino- 
chlorides  are  precipitated  as  yellow  powders,  which  are  rapidly 
decomposed  by  sunlight  in  the  presence  of  moisture.  Methyl  iodide 
combines  energetically  with  the  new  base,  forming  needle-shaped 
crystals  of  methylcinchonine  methiodide  (m.  p.  201°).  Cinchonine 
dimethiodide,  C2oH24N20(MeI)2,  crystallises  in  plates  of  a  yellow  colour 
(m.  p.  235°).     It  is  soluble  in  alcohol  and  in  water. 

Cinchonine  methyl  bromide,  ethyl  bromide,  and  methylcinchonine 
dimethiodide  were  also  prepared.  W.  C.  W. 

Ethyl-derivatives  of  Cinchonine.  By  A.  Claus  and  Kemper- 
DiCK  (Ber.,  13,  2286 — 2290). — By  boiling  cinchonine  ethiodide  with 
a  solution  of  potash  ethylcirichonitie  is  obtained  as  an  oily  liquid,  which 
partly  solidifies  to  a  crystalline  mass  (m.  p.  50°)  after  the  lapse  of 
several  months.  The  salts  of  this  base  are  deliquescent,  and  are 
obtained  in  the  crystalline  state  with  difficulty.  The  platinocliloride 
forms  microscopic  plates  containing  2H2O.  It  is  decomposed  by  boiling 
with  water.  The  aurochloride  is  precipitated  as  a  beautiful  yellow 
crystalline  powder  on  the  addition  of  gold  chloride  to  a  neutral 
solution  of  ethylcinchonine  hydrochloride. 

Ethyl  iodide  combines  directly  with  ethylcinchonine  to  form  ethyl- 
cinchonine ethiodide,  C2oH23BtN20.Et[,  crystallising  in  silkv  needles, 
which  melt  at  242°  with  decomposition.  By  boiling  this  compound 
with  potash  solution,  diethjlcinchonine  is  produced.  It  is  insoluble  in 
water,  but  dissolves  freely  in  ether.  Cinchonine  dieth  iodide, 
C2oH24N20(EtI)2,  prepared  by  the  action  of  ethyl  iodide  on  the  mou- 
ethyl-compound,  or  by  the  action  of  an  excess  of  ethyl  iodide  on 
cinchonine  at  150°,  crystallises  in  prisms  of  a  dark  yellow  colour, 
which  contain  1  mol.  H2O.  The  crystals  melt  with  decomposition  at 
264° ;  they  are  more  soluble  in  water,  and  less  soluble  in  ether  than 
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the  monethiodide.  By  boiling  with  potash,  a  resinous  base  is  formed, 
soluble  in  ether. 

The  addition  of  ammonia  to  the  diethiodide  produces  in  the  course 
of  12  hours  a  crystalline  precipitate,  which  appears  to  consist  of  a 
mixture  of  two  bases.  W.  C.  W. 

Benzyl-derivatives  of   Cinchonine.      By  A.   Claus    and    W. 

Treupel  (Ber.y  13,  2294 — 2297). — Cinchonine  benzyl  chloride, 
C20H24N2O.C7H7CI,  is  formed  together  with  cinchonine  hydrochloride 
and  a  red  colouring  matter  when  benzyl  chloride  is  boiled  with  twice 
its  weight  of  cinchonine  dissolved  in  alcohol.  On  evaporating  the 
alcoholic  solution,  a  crystalline  mass  remains,  from  which  the  cinchonine 
benzylchloride  can  be  obtained  by  removing  the  cinchonine  hydro- 
chloride by  repeated  washing  with  cold  water  and  recrystallising  the 
residue,  or  the  whole  mass  may  be  dissolved  in  hot  water,  the 
cinchonine  precipitated  with  ammonia,  the  colouring  matter  removed 
by  boiling  with  animal  charcoal,  and  the  cinchonine  benzylchloride  in 
the  filtrate  separated  from  ammonium  chloride  by  repeated  recrystal- 
lisation.  Cinchonine  benzylchloride  crystallises  in  lustrous  needles 
(m.  p.  248°),  soluble  in  alcohol  and  hot  water.  Platinum  chloride 
produces  a  yellow  crystalline  precipitate  in  the  aqueous  solution. 
Benzylcinchonine  formed  by  the  action  of  a  solution  of  patash  on  the 
chloride  crystallises  in  colourless  needles  (m.  p.  117°),  soluble  in 
alcohol,  ether,  and  benzene.  The  single  salts  of  this  base  are  non- 
crystalli sable  syrups.  The  platinochloride  is  crystalline.  Benzylcin- 
chonine henzylchloride,  produced  together  with  benzylcinchonine  hydro- 
chloride and  a  red  colouring  matter,  by  boiling  an  alcoholic  solution  of 
benzyl  cinchonine  with  benzyl  chloride,  forms  colourless  crystals, 
soluble  in  alcohol  and  in  water;  they  melt  at  255°  with  decom- 
position. 

Cinchonine  henzylhydrate  is  prepared  by  the  action  of  moist  oxide 
of  silver  on  cinchonine  benzylchloride.  The  hydrochloride  of  this 
base  is  identical  with  cinchonine  benzylchloride.  W.  C.  W. 

Cinchomeronic  Acid.  By  Z.  H.  Skkavf  (Wien.  Akad.  Ber.  [2],  81, 
337 — 345). — The  author  believed  that  the  pyridine- 7-monocarboxylic 
acid  which  was  prepared  by  him  by  oxidising  cinchonic  acid,  con- 
tained traces  of  a  dicarboxylic  acid,  and  he  instituted  this  research  to 
prepare  it  and  study  its  compounds.  He  heats  air-dried  pyridinetri- 
carboxylic  acid  in  quantities  of  5  grams  in  flat  basins  at  120 — 125°  C, 
until  the  loss  in  weight  is  equal  to  that  required  for  the  expulsion  of 
1  mol.  of  carbonic  anhydride  and  the  water  of  crystallisation.  A 
small  quantity  of  the  monocarboxylic  acid  is  formed  in  the  reaction. 
The  dicarboxylic  acid,  C7H5NO4,  is  extracted  from  the  product  by 
hydrochloric  acid,  from  which  it  crystallises  in  long  prisms.  It 
melts  and  decomposes  at  158 — 159°.  With  the  exception  of  the 
hio-her  melting  point,  its  properties  are  identical  with  those  of  Weidel's 
cinchomeronic  acid.  The  normal  sodium  salt,  C7H3]N'a2K04  -f-  2H2O, 
crystallises  in  clear  plates.  The  acid  sodium  salt,  C-^^di^Oj,,  is  ob- 
tained by  dissolving  a  weighed  quantity  of  the  acid  in  a  solution  of 
the  theoretical  amount  of  normal  salt.      It  crystallises  in  granular 
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anhydrons  masses.  The  normal  calcium  salt,  CTHgCaNOi  +  3H.,0,  is 
obtained  by  neutralising  the  acid  with  ammonia,  and  then  adding 
calcium  chloride.  It  forms  clear  prismatic  monoclinic  crystals. 
Hoogenwerff  and  van  Dorp  found  that  the  calcium  salt  of  their  acid, 
which  was  doubtless  identical  with   cinchomeronic   acid,  contained 

^  0H3. 

The  Copper  Salt. — The  author  explains  the  discrepancy  between  the 
observations  of  Hoogenwerff  and  van  Dorp  and  those  of  Weidel  by 
the  statement  that  if  the  copper  salt  is  precipitated  from  a  hot 
solution  with  excess  of  copper  acetate  and  boiled  lor  a  longer  time,  it 
does  not  disappear.  The  hydrochloric  acid  compound,  C7H5NO4  +  HCl, 
obtained  by  gently  warming  the  solution  of  the  acid  with  concentrated 
hydrochloric  acid,  or  by  acting  on  the  solid  substance  with  hydro- 
chloric acid,  is  decomposed  on  adding  a  large  quantity  of  water. 
It  dissolves  easily  in  a  small  quantity  of  boiling  water,  and  crystal- 
lises from  the  solution  unchanged  in  short,  thick,  nionocliuic  prisms. 
The  platlnochloride,  (C7H5N04)2H2PtCl6,  is  obtained  in  yellow  plates 
when  the  hydrochloric  acid  compound  is  dissolved  in  water,  with 
addition  of  as  small  a  quantity  of  hydrochloric  acid  as  possible, 
platinum  chloride  added,  and  the  solution  allowed  to  stand  over  sul- 
phuric acid.  He  observed  that  on  being  allowed  to  stand  over 
sulphuric  acid  for  eight  days,  the  salt  appeared  to  lose  2 HCl. 

J.  I.  W. 

Cinchonidine  and  Homocinchonidine.  ByO.  Hesse  (Annalen, 
205,  194 — 211). — The  author  has  established  that  the  mother-liquors 
of  cinchonidine  sulphate  is  separated  by  fractional  crystallisaticm  into 
two  portions,  of  which  one  agrees  with  Winkler's  quinidine  sulphate, 
but  the  second  portion  is  distinctly  different.  The  autlior  has  also 
compared  Koch's  cinchonidine  and  quinidine  (Phdrm.  Pod,  10,  2o8), 
and  has  found  that  the  former  agree^  with  the  second  traction  alone, 
whilst  Koch's  quinidine  agrees  with  the  author's  cinchonidine  sulphate. 
In  order  to  distinguish  this  alkaloid,  it  has  been  named  homocinchoni- 
dine (oyuoto?,  cinchonidine).  Further  researches  have  shown  that 
homocinchonidine  sulphate  when  mixed  with  quinine  sulphate  docs 
not  crystallise  in  the  form  of  homocinchonidine,  but  in  the  form  of 
cinchonidine  sulphate. 

Part  I.  Cinchonidine. — The  author  has  modified  his  process  of  pre- 
paring cinchonidine.  A  dilute  aqueous  solution  of  its  sulphate  is 
precipitated  by  ammonia,  the  precipitate  is  then  dissolved  in  hot 
alcohol,  and  this  latter  on  evaporation  gives  crystals  of  cinchonidine 
and  homocinchonidine,  whilst  the  quinine  remains  dissolved.  The 
cinchonidine  and  homocinchonidine  may  be  separated  by  fractional 
crystallisation  from  the  aqueous  solutions  of  their  sulphates.  Cin- 
chonidine is  pure  when  (1)  its  solution  in  excess  of  dilute  sulphuric 
acid  gives  no  fluorescence ;  (2)  it  melts  at  200°  C. ;  (3)  its  neutral 
sulphate  crystallises  out  from  a  solution  in  hot  water  (1  :  50)  in  the 
form  of  glistening  needles. 

The  author  assigned  the  formula  C20H21N2O   to   cinchonidine   sul- 
phate;  he   now  changes    it   to   Ci9ll2'>N20,   although   his    combustion 
analyses  agree  better  with  the  former  than  with  the  latter  formula. 
•     Cinchonidine  dissolves  in  ether  (sp.  gr.  72)  in  the  ratio  1  :  188,  in 
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alcohol  (97  per  cent.)  in  the  ratio  1  :  163.  In  the  optical  rotatory  power 
(p  =  4,  ^=15),in  chloroform  solution  [ajc  =  —  70*0,  for  solution  in 
dilute  hydrochloric  acid  (^^  =  5)[a]D  =  —  174"6.  Cinchonidine  hydro- 
chloride forms  dark  octohedral  crystals  containing  1  mol.  HoO.  From 
analyses  of  the  hydrochloride,  platinochloride,  neutral  sulphate,  and 
from  the  fact  that  cinchonidine  when  treated  with  hydrochloric  acid 
is  converted  into  apocinchonidine,  G19H22N2O,  without  formation  of 
methyl  chloride,  the  formula  01911221^20  is  established  for  cinchonidine. 

By  varying  the  conditions  neutral  cinchonidine  sulphate  crystallises 
out  from  it«  aqueous  solution  with  6,  5,  or  2  mols.  H2O. 

Oinchonidine  quinate  is  formed  by  the  direct  action  of  cinchonidine 
and  quinic  acid ;  it  crystallises  in  glistening  needles. 

Oinchonidine  salicylate  crystallises  in  colourless  needles  with  com- 
position O19H22N2O.O7H6O3. 

Part  II.  Homocinchonidine  (cinchonidine  of  Skraup  and  Vortmann, 
Koch,  Kerner). — This  alkaloid  accompanies  cinchonidine  in  many 
cinchona  barks ;  it  passes  into  the  dark  sulphate  mother-liquors  in  the 
quinine  manufacture.  Homocinchonidine  crystallises  from  alcohol  in 
dark  anhydrous  prisms,  but  from  a  dilute  solution  in  leaflets ;  it  dis- 
solves in  chloroform,  but  is  almost  insoluble  in  water.  Its  alcoholic 
solution  is  strongly  alkaline.  For  its  optical  rotatory  power  the 
author  finds  in  alcohol  solution  (p  =  2)  [a]D  =  —  107'3,  for  chloro- 
form solution  (p  =  4)  [a]D  =  —  70*0,  for  hydrochloric  acid  solution 
[a]D  =  —  167'9.  Homocinchonidine  melts  at  205° ;  its  solution  in 
excess  of  dilute  sulphuric  acid  gives  no  fluorescence,  and  its  alcoholic 
solution  with  chlorine  and  ammonia  gives  no  coloration.  Its  formula 
is  O19H02N2O.  Neutral  hydrochloride  of  homocinchonidine  crystallises 
in  rhombic  octohedra,  containing  1  mol.  H2O,  or  from  a  concentrated 
solution  with  2  mols.  H2O.  The  platinochloride  forms  an  orange- 
yellow  crystalline  powder.  The  hydriodide,  sulphocyanide,  and 
nitrate  crystallise  in  colourless  prisms,  the  tartrate  and  thiosulphate 
in  colourless  needles.  The  neutral  sulphate  crystallises  from  hot 
water  in  white  needles  with  6  mols.  H2O.  From  strong  concentrated 
aqueous  solutions  of  the  sulphate,  the  salt  separates  out  in  a  thick 
mass,  which  after  drying  resembles  magnesia,  and  it  is  this  form 
which  occurs  in  commerce. 

Neutral  homocinchonidine  phenyl  sulphate  crystallises  in  glistening 
needles,  the  acid  sulphate  in  colourless  prisms,  and  the  quinate  in 
white  needles.  The  author's  researches  have  established  that  it  is  not 
possible  to  convert  cinchonidine  and  homocinchonidine  one  into  the 
other,  and  that  these  alkaloids  are  different  in  their  properties. 

Y.  H.  V. 

Chlorinated  Derivatives  of  Strychnine.  By  0.  Eichet  and  G. 
BouCHAEDAT  (Gom/pt.  rend.,  91,  990 — 993). — Monochlorostrychnine, 
O43H24OIN2O4,  is  formed  by  passing  the  theoretical  quantity  of  chlo- 
rine into  a  solution  of  strychnine  hydrochloride ;  it  may  be  purified 
from  higher  chlorinated  derivatives  by  conversion  into  the  sulphate 
and  recrystallisation.  The  base  is  crystalline  and  very  soluble  in 
chloroform,  ether,  and  alcohol.  Monochlorostrychnine  is  capable  of 
fixing  3  mols.  H2O,  forming  a  chlorinated  derivative  analogous  to  tri- 


I 


ORGANIC  CHEMISTRY.  293 

hydrostrychnine.  These  compounds  possess  many  of  the  properties  of 
the  alkaloid.  The  preparation  of  tri chlorinated  strychnine, 
C42H19CI3N2O4,  and  that  of  trichlorinated  hydrostrychnine  are  also 
described.  These  substances  have  colour  reactions  and  other  proper- 
ties essentially  different  from  those  of  the  monochlorinated  com- 
pounds, being,  for  instance,  almost  without  physiological  action  in  a 
dose  of  0*5  gram.  Another  chlorinated  derivative-  described  by  the 
author  had  a  composition  corresponding  with  C42H2CI00N2O4. 

R.  R. 

Alkaloids  from  Belladonna  and  Datura  Stramonium.  By  E. 
Schmidt  (Ber.,  14,  154 — 157). — The  crude  alkaloid  from  the  roots  of 
the  belladonna  contains  hyoscyamine  and  atropine  ;  the  crude  alkaloid 
from  the  seed  of  Datura  stramonium  contains  atropine,  daturine,  and 
hyoscyamine.  After  recrystallising  the  impure  alkalaids  from  dilute 
alcohol,  tropine  is  found  in  the  mother-liquor.  Atropine  and  daturine 
platinochlorides  crystallise  in  the  monoclinic  system  and  are  isomor- 
phous.  Tropine  platinochloride  also  crystallises  in  this  system. 
Hyoscyamine  platinochloride  crystallises  in  the  triclinic  system. 

W.  C.  W. 

Atropine.  By  L.  Pesci  (Gazzetta,  10,  425 — 430). — The  atropine 
was  prepared  from  dry  belladonna  leaves  by  exhausting  them  with 
cold  water,  evaporating  the  extract  at  a  gentle  heat,  and,  after  mixing 
the  syrupy  mass  with  soda  solution,  agitating  with  benzene  to  extract 
the  alkaloid.  The  benzene  solution  was  then  agitated  with  dilute  sul- 
phuric acid,  and  the  acid  solution  after  additii)n  of  an  alkali  was  in 
like  manner  agitated  with  chloroform.  On  mixing  the  chloroform 
solution  with  an  equal  volume  of  light  petroleum  (benzolene),  and 
.allowing  it  to  evaporate  spontaneously,  the  liquid  soon  becomes  filled 
with  long  colourless  needles  of  pure  atropine.  The  mother-liquors 
contain  a  small  quantity  of  another  alkaloid.  Pure  atropine, 
CivHjaNOa,  melts  at  106 — 108°.  A  table  of  its  reactions  is  given  ; 
with  picric  acid  it  produces  a  yellow  precipitate  even  in  presence  of 
sulphuric  acid ;  with  concentrated  sulphuric  acid  no  coloration  in  the 
cold,  but  a  yellow  tinge  appears  on  heating;  on  adding  water  a 
pleasant  odour  of  reses  is  evolved. 

Atropine  is  not  altered  by  boiling  with  a  saturated  solution  of  tar- 
taric acid. 

Action  of  Nitric  Acid  071  Atropine. — If  atropine  is  strongly  heated 
with  nitric  acid,  it  yields  picric  acid,  but  if  it  is  gradually  added  to 
fuming  nitric  acid,  maintained  at  about  50",  it  dissolves  with  a  slight 
yellow  coloration  which  subsequently  disappears.  On  neutralising 
the  product  and  extracting  with  ether,  an  oily  base  is  obtained  soluble 
in  chloroform.  With  dilute  sulphuric  acid,  it  yields  a  crystalline  sul- 
phate having  an  odour  of  hawthorn  ;  the  sulphate  is  readily  soluble  in 
boiling  water,  but  only  sparingly  in  the  cold.  The  j)l((tiunchforide 
is  crystalline,  and,  unlike  that  of  atropine,  is  but  sparingly  soluble  in 
hydrochloric  acid.  The  aurochloride  is  a  yelhnv  amorphous  precipitate, 
■whilst  that  of  atropine  crystallises  readily  in  tufts  of  needles.  There 
are  also  many  other  points  of  difference  in  its  reactions  from  those  of 
atropine.  In  its  physiological  effects,  it  does  not  cause  dilation  of  the 
pupil,  and  it  does  not  appear  to  be  poisonous.  C.  E.  G. 

VOL.  XL.  .  X 
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The  Bark  of  Aspidosperma  Quebracho.  By  0.  Hesse  (Ber., 
13,  2308 — 2309). — In  addition  to  0*17  per  cent,  of  aspidospermine, 
the  bark  of  Aspidosperma  quebracho  contains  0*28  per  cent,  of  a  new 
alkaloid,  C2iH26lSr203,  to  which  the  name  quehrachine  has  been  given. 
This  substance  is  deposited  from  an  alcoholic  solution  in  white 
prisms,  sparingly  soluble  in  ether,  and  melting  at  214°  with  partial 
decomposition.  The  alkaloid  dissolves  in  strong  sulphuric  acid,  with 
a  blue  coloration-  A  beautiful  blue  colour  is  produced  on  adding 
lead  dioxide  or  potassium  dichromate  to  this  solution.  The  sulphate, 
(C2iH26N203)9H2S04  +  SHgO,  forms  four-sided  prisms  soluble  in  alcohol 
and  in  water.  The  hydrochloride  also  crystallises  in  prisms  which  are 
sparingly  soluble  in  cold  water.  With  platinum  chloride,  it  produces  a 
dark  yellow  precipitate.  Quebrachine  is  poisonous  ;  a  dose  of  0*04 
gram  proved  fatal  to  a  small  rabbit. 

Wulfsberg's  statement  (Pharm.  Zeit.,  1880,  546)  that  paytine  and 
aspidospermine  are  identical  is  incorrect.  W.   C.  W. 

Some  Alkaloidal  Substances  Found  in  the  Animal  Organism 
during  Life.  By  P.  Spica  (Gazzetta,  10,  492— 515).— The  liquid 
examined  was  taken  from  a  peritonitis  which  had  taken  a  suppurative 
form,  and  when  treated  by  the  Dragendorff  process  gave  extracts 
having  the  usual  reactions  of  the  alkaloids,  notably  the  amylic  alcohol 
and  chloroform  extracts,  and  some  special  reactions,  not  common  either 
to  the  alkaloids  or  to  Selmi's  ptomaines.  Amongst  these  substances 
some  were  oily  and  volatile,  resembling  conine  in  odour,  having  a 
strongly  alkaline  reaction  and  capable  of  forming  crystalline  salts.  The 
chloroform  extract  was  lethal  in  minute  doses,  the  physiological  effect 
resembling  poisoning  by  curare,  whilst  the  other  extracts  did  not 
seem  to  have  any  injurious  effects ;  in  all  cases  frogs  M^ere  operated 
on  by  hypodermic  injection.  In  the  paper,  the  methods  used  and  the 
reactions  of  the  various  extracts  are  given  in  detail.  C.  E.  G. 

Oxidation  Products  of  Cholic  Acid.  By  P.  T.  Cleve  (Compt. 
rend.,  91,  1073). — A  cold  and  dilute  solution  of  potassium  perman- 
ganate was  employed  to  oxidise  pure  sodic  chelate.  The  first  direct 
products  of  the  reaction  contained  neither  acetic  nor  oxalic  acid ;  but 
the  latter  was  found  after  the  action  had  been  prolonged.  The 
chief  oxidation-product  of  cholic  acid  forms  slender  lustrous  needles,  of 
the  formula  C5oH7oOn.  The  same  substance  is  produced  when  chromic 
mixture  is  employed  as  the  oxidising  agent.  E.  R. 

Chemical  Structure  of  Collagen.  By  P.  Hofmeistee  (Bied. 
Centr.,  1880,  772). — After  30  hours'  boiling,  collagen  no  longer 
gelatinises,  but  is  resolved  into  two  peptones,  one  insoluble  in  alcohol, 
but  precipitated  by  platinum  chloride  (semiglutin),  the  other  soluble 
in  alcohol,  but  not  precipitated  by  platinum  (hemicollhi) .  The  reac- 
tion is  as  follows  : — 

Ci<«H49l^3l038    +    3H3O    =    C55H88Nn02o    +     C47H,oNuOi9. 

Collagen.  Semiglutin.  HemicoUin. 
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Gelatin  dried  at  130°  resists  solution  in  water,  but  treatment  with 
ucids  and  heating  with  water  at  120°  restores  it  to  its  original  state. 

E.  W.  P. 

Dry  Distillation  of  Gelatin.  By  H.  Weidel  and  G.  L.  Ciami- 
CIAN  {Wie7i.  Akad.  Ber.  [2  Abfch.],  81,  512— 530).— The  authors  heat 
gelatin  in  portions  of  200  grams  in  an  iron  retort,  and  collect  the  dis- 
tillate in  three  portions.  A,  B,  and  C. 

The  portion  A  consists  mainly  of  a  crystalline  substance  which,  when 
purified  by  recrystallisation  first  from  glacial  acetic  acid,  and  then 
from  chloroform,  is  obtained  in  almost  colourless  pearly  plates.  It 
melts  at  268 — 269°  C,  and  can  be  sublimed.  Its  vapour-density  is 
6*2.  The  authors  propose  to  call  it  pyrocoll,  because  of  its  mode  of 
formation  from  gelatin.  They  give  to  it  the  formula  Ci(,H6N..02.  By 
boiling  it  with  potash  solution,  carbopyrrolic  acid  is  formed.  The 
authors  obtained  this  acid  in  large  colourless  monoclinic  crystals.  Its 
formation  from  pyrocoll  is  shown  by  the  equation  CioHsNsOa  +  2K0H 
=  2C5HiKN02.  The  barium  salt,  CioHsBaNaOi,  of  carbopyrolic  acid 
is  prepared  by  neutralising  it  with  baryta  solution  and  precipitating 
the  excess  of  baryta  with  carbonic  anhydride.  It  forms  thin  white 
silky  plates.  The  ammonium  salt,  C5H4NH4NO2,  crystallises  in  rhombic 
prisms. 

When  pyrocoll  is  heated  in  sealed  tubes  at  100°  for  some  hours  with 
saturated  alcoholic  ammonia,  it  is  converted  into  carbopyrrolamide.  It 
crystallises  in  well-formed  tabular  monoclinic  crystals.  By  heating 
pyrocoll  with  zinc-dust  in  a  current  of  hydrogen,  an  oil,  smelling 
like  chloroform,  is  obtained:  the  quantity  was  not  safiicient  for 
analysis.  The  authors  conclude  that  pyrocoll  is  a  derivative  of  pyrrol. 
The  formation  of  carbopyrrolic  acid,  if  the  molecule  were  only  half  so 
great,  would  be  analogous  to  the  conversion  of  a  "  lactide  "  anhydride 
into  the  corresponding  acid, — isatin  into  isatinic  acid,  for  instance. 
Attempts  to  prepare  pyrocoll  synthetically  from  carbopyrrolic  acid,  by 
combining  2  mols.  with  elimination  of  1  mol.  of  water,  proved  failures. 

The  portion  B  consists  of  oily  products,  which  may  be  separated  by 
fractionating  into  portions,  boiling  at  130°  C,  at  140 — 150°  C,  and  at 
160 — 170°  C.  respectively.  The  other  fractions  were  not  obtained  in 
quantity  sufficient  for  the  authors  to  determine  their  constitution.  On 
Seating  the  first  fraction  with  potassium  and  afterwards  with  water, 
pyrrol  (b.  p.  127°)  was  obtained,  whilst  the  second  fraction  gave 
homopyrrol,  C5H7N  (b.  p.  145°).  The  fraction  which  boils  at  160 — 
170°  gives  dimethylpyrrol,  CeH-jN. 

The  portion  C  consists  of  the  light  products  mixed  with  water.  It 
contains  principally  methylamine  and  butylatuine,  and  perhaps  a  trace 
pf  quinoline.  J.  I.  W. 
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Physiological    Chemistry. 


Action  of  Acid  Gastric  Juice  on  the  Nitrogenous  Consti- 
tuents of  Fodder.  By  A.  Stutzer  (Bied.  Centr.,  1880,  731—734).— 
The  acid  gastric  juice  was  prepared  bj  treating  the  inner  skin  of  a 
pig's  stomach  for  12  hours,  with  the  third  par  J  of  5  htres  water 
acidified  with  50  c.c.  hydrochloric  acid.  This  solution  was  then  nearly 
neutralised  with  sodium  carbonate,  leaving  1 — 2  per  cent,  of  free  acid. 
Fodder  of  different  kinds  was  digested  for  10 — 12  hours  at  a  tempera- 
ture of  40°  in  the  acid  solution  obtained  as  above.  The  results  were, 
that  a  greater  portion  of  the  albuminoids  were  dissolved,  but  a  portion 
still  remained  unacted  on ;  this  appears  to  be  a  new  fact ;  so  that- 
vegetable  foods  resemble  animal  substances  in  that  they  contain  an 
insoluble  albuminoid  containing  phosphorus,  which  may  also  be 
called  "nuclein."  A  few  of  the  results  are  shown  in  the  following 
table: — 


Poppy  cake 
Rape       „ 
Palm      ,, 

Oats 

Potatoes    .^. 

Lucerne  hay 


Total  N. 


•215 
•364 
•721 
•556 
•520 
•313 
•549 


In  percentage  of  total  N. 


Non-albumi- 
nous nitrogen, 


5  6 

13  3 

0 

41 
49^93 
26  73 
28^20 


Digestible 
nitrogen. 


•2 

•7 

•0 

•] 

•63 

•65 

•27 


Indigestible. 


12-2 
13-0 
22-2 
11-8 

6-44 
14^62 
21-53 


4! 


Cow's  milk  is  wholly  digestible,  but  the  nitrogenous  compounds  in 
peat  are  insoluble.  E.  W.  P. 


Researches  on  the  Digestion  of  Protei'ds.  By  0.  Kellxer  (Bied. 
Centr.,  1880,  763 — 765). — In  a  former  communication  (this  Journal, 
1880,  563),  it  *s  shown  that  the  amount  of  nitrogen  excreted  as  taurine, 
&c.,  is  proportional  to  the  amount  of  dry  matter  digested,  and  that  easily 
digested  foods,  although  poor  in  prote'ids,  have  a  considerable  influence 
on  the  coefficient  of  digestion  of  the  crude  proteids.  A  further  set 
of  experiments  has  corroborated  these  deductions.  Rice  starch  increases 
the  nitrogenous  biliary  secretions  in  a  direct  ratio.  Comparison  of 
the  author's  experiments  with  those  of  Stutzer,  in  which  poppy  cake 
was  dissolved  by  gastric  juice,  show  that  the  figures  obtained  in  the 
latter  case  lie  higher  than  those  obtained  by  direct  experiment  on  the 
animal,  and  are  so  much  higher  the  smaller  the  quantity  of  digestible 
nitrogenous  matter,  and  the  higher  the  amount  of  digestible  dry 
matter,  is  in  the  food  given  : — 
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Nitrogen  in 

dry  matter, 

per  cent. 

Coefficient  of  digestion. 

Dry  matter, 
animal. 

Crude  protein. 

In  the 
animal. 

By  gastric 
juice. 

Wheat  straw 

Meadow  hav 

0-536 
1-705 

7-855 
2-347 

45-0 
54-5 
69-3 
83-5 

14-3 

54-7 
90-3 
80-3 

41-9 
64-9 

Sesame  cake 

941 

liarlev   

95  0 

Of  100  parts  of  the  dry  matter,  the  gastric  juice  prepared  by  Stutzer 
digests  a  larger  quantity  than  the  animal,  the  ditlerence  being  repre- 
sented by  the  following  figures  :— Wheat  straw,  0'153  ;  hay,  0*174; 
sesame,  0-298 ;  barley,  0*345  ;  and  these  percentages,  calculated  in 
100  parts  of  digestible  dry  matter,  may  be  considered  in  round  numbers 
to  be  0*4  nitrogen.  This  quantity  is  but  slightly  altered  by  the  kind  of 
food  given ;  much  indigestible  fibre  slightly  lowers  it,  w^hereas  easily 
digested  food  raises  it ;  it  therefore  approximately  represents  the  abso- 
lute value  by  which  the  digestion  of  proteids  is  lowered  by  100  parts 
of  gluten,  flesh-meal,  sugar,  and  mucilage.  It  may  be  taken  for  granted 
"that  0*3 — 0*5  per  cent,  of  nitrogen  corresponds  with  that  quantity  of 
nitrogenous  secretions  which  are  removed,  together  with  the  undi- 
gested matter  in  the  faeces,  by  the  digestion  of  100  parts  of  fodder. 

E.  W.  P. 

Feeding  Cows  -with  Rice  Meal.  By  M.  Schrodt  and  others 
{Bied.  Centr.,  1880,  734 — 737). — During  the  first  period  of  the  experi- 
ment, the  cows  were  fed  on  5  kilos,  hay,  2  of  oat  straw,  5  of  turnips, 
3  of  rye  and  wheat  bran,  1  of  rape  cake,  and  20  grams  salt  per  day ; 
during  the  second  period,  half  the  bran  w^as  replaced  by  as  much  rice 
meal ;  in  the  third  period,  half  the  bran  was  replaced  by  2*5  rice  meal, 
and  the  rape  cake  was  not  given.  The  nutrient  ratio  of  the  above 
mixtures  was  as  follows  : — Periods  1  and  2,  1  :  1*51 ;  period  3, 1 :  164. 
The  cows  to  all  appearance  flourished  and  were  healthy,  but  their  live- 
weight  decreased  steadily.  The  effect  of  the  rice  on  the  yield  of  milk 
was,  up  to  the  end  of  period  2,  good  ;  but  when  the  bran  was  no  longer 
given  (during  a  sub-period),  the  yield  was  still  increased,  but  only  to 
a  small  extent,  and  the  butter  was  soft.  During  the  succeeding  periods 
the  rice  was  found  to  be  prejudicial  to  the  yield  of  milk,  therefore, 
although  a  small  addition  of  rice  meal  is  to  be  recommended,  a  large 
quantity  is  of  no  use.  E.   W.  i\ 

Results  of  Fattening  Calves  with  Skim  Milk.    By  H.  Beck- 

HUSEN  {Bled.  Centr.,  1880,  737— 739).— Thirty  young  calves  were 
fattened  with  skim  milk.  The  experiments  were  instituted  to  deter- 
mine whether  there  was  a  gain  by  so  doing.  The  results  were  as 
follows : — The  daily  increase  in  weight  of  the  calves  was  0*69 — 
1*6  kilos.,  and  to  produce  1  kilo,  live- weight  6*1 — 28*9  kilos,  milk  were 
necessary.  The  length  of  time  necessary  for  fattening  had  great 
influence  on  the  amount  of  milk  required  to  produce  1  kilo,  live- weight, 
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thus  a  period  of  20 — 30  days  required  7' 9  litres,  whereas  a  period  of 
80 — 90  days  required  20'05  Htres,  so  that  the  further  the  process  of 
fattening  had  proceeded,  so  much  the  more  was  the  value  of  the  milk 
as  food  reduced,  although  the  fatter  beast  brought  a  higher  price. 

E.  W.  P. 

Incompletely  Oxidised  Sulphur  in  the  Urine.  By  R.  Lepine 
and  Flavard  {Gompt.  rend.,  91,  1074). — In  the  urine  of  patients  suffer- 
ing from  certain  diseases  of  the  liver,  the  authors  have  found  in  some 
cases  as  much  as  40  per  cent,  of  the  total  sulphur  present  to  exist  in  a 
state  of  oxidation  inferior  to  that  of  sulphuric  acid.  R.  R. 

Formation  of  Free  Sulphuric  Acid  in  the  Gastropoda,  espe- 
cially Dolium  Galea.  By  R,  Maly  (Wien.  Akad.  Ber.,  [2],  81, 
376 — 386). — In  the  Prosobranchia  there  are  two  salivary  glands 
situated  near  the  alimentary  canal  at  the  back  of  the  throat.  In 
Dolium  cassis  and  triton,  the  glands  have  a  different  construction,  inas- 
much as  they  are  divided  into  two  portions,  a  small  forepart,  which  is 
solid,  and  a  larger  hind  one,  which  is  of  a  slimy  nature.  The  latter 
hardly  resembles  a  gland,  as  it  is  composed  of  an  aggregation  of 
membranes.  The  saliva  of  Dolium  galea  is  a  colourless,  slightly 
opalescent  liquid,  which  reddens  litmus.  When  it  is  evaporated  with  a 
trace  of  sugar,  a  blackening  is  readily  produced.  The  author  finds  it 
to  contain  0*98  per  cent,  of  sulphuric  acid.  He  thought  it  probable 
at  first  that  this  free  acid  was  formed  in  an  analogous  manner  to  that 
in  which  hydrochloric  acid  is  produced  in  the  gastric  juice  of  higher 
animals,  in  this  case  according  to  the  equations  (1)  CaS04  + 
N'a..HP04  =  OaHPO^  +  Na^SOi;  (2)  2CaHP04  +  CaSO*  = 
Ca3(P04)2  +  H2SO4.  He  made  several  experiments  in  order  to  prove 
this  hypothesis ;  but  found  the  acid  is  set  free  only  on  boiling,  and 
that  it  is  phosphoric  acid,  and  not  sulphuric. 

The  author  next  looked  for  oxalic  acid  in  the  animal,  then  for 
alumina  or  some  unoxidised  sulphur  compound ;  but  could  not  detect 
any  of  them.  He  also  proved  that  the  sulphate  could  not  be  decomposed 
by  carbonic  acid  under  pressure,  nor  could  the  free  acid  be  formed 
together  with  dolomite.  He  likewise  states  that  the  saliva  contains  no 
pepsin.  J.  I.  W. 

Physiological  and  Physiologicochemical  Effects  of  Quino- 
line.  By  J.  Donath  (Ber.,  14,  178 — 187). — A  subcutaneous  injection 
of  0'2t^  gram  of  quinoline  hydrochloride  produced  a  diminution  of 
temperature  of  1'5°  for  2J  hours  in  a  strong  rabbit.  The  rate  of  respi- 
ration also  diminished. 

A  dilute  solution  (0*2 — 0*4  per  cent.)  of  quinoline  hydrochloride 
prevents  lactic  fermentation,  and  the  decomposition  of  urine  and  glue  ; 
it  also  delays  the  coagulation  of  milk  and  of  blood.  It  does  not,  how- 
ever, interfere  with  alcoholic  fermentation.  W.  G.  W, 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nutrition  of  the  Lower  Orders  of  Fungi  by  Carbonaceous 
and  Nitrogenous  Matter.  By  v.  Nageli  and  0.  Loew  {Bied.  Gentr., 
1880,  760). — Of  all  the  substances  which  will  sapporfc  the  growth  of 
the  lower  orders  of  fungi,  amides  and  amines  appear  to  be  the  most 
suitable  ;  moreover,  all  ammonia  salts,  and  for  a  few  fnngi,  nitrates 
are  capable  of  providing  food.  But  nitrogen  in  the  free  state  is  not 
assimilated,  neither  that  from  cyanogen  nor  cyanides;  if  cyanogen  at 
any  time  is  available,  it  is  because  ammonia  is  produced  by  the  action 
of  hydrogen  set  free  by  the  fermentation.  Mildew  and  schizomycetes 
are  capable  of  assimilating  nitric  acid,  whereas  bacteria  cannot.  Car- 
bon can  be  readily  assimilated  from  a  great  number  of  organic  com- 
pounds ;  in  the  case  of  mildew  the  solutions  became  acid,  whilst  with 
the  schizomycetes  the  solutions  become  alkaline.  In  fact  nearly  all 
carbonaceous  matter,  so  long  as  it  is  soluble,  and  oxygen  has  free 
access,  will  support  the  life  of  these  fungi ;  they  will  even  form  in 
alcohol,  acetic  acid,  phenol,  salicylic,  and  benzoic  acids,  whereas  they 
die  in  solutions  of  urea,  oxalic  and  formic  acids,  and  oxamide. 

E.  W.  P. 

Growth  of  Yellow  Lupines.  By  E.  Wein  (Landiu.  Versuchs.- 
8tat.,  26,  191 — 206). — An  examination  of  these  plants  at  four  dif- 
ferent stages  of  their  growth,  was  instituted  for  the  purpose  of  ascer- 
taining the  absolute  and  relative  quantities  of  their  organic  and 
mineral  constituents  at  these  various  stages.  The  seeds  were  sown 
on  the  6th  of  May,  and  sam,ples  of  the  plants  were  taken  and  examined 
on  July  1st,  July  22ndy  August  24th,  and  September  24th  respectively. 
The  plants  were  taken  whole  out  of  the  earth,  cleaned,  and  air-dried 
before  analysis. 

100  plants  were  found  to  contain — 


At  Gild  of  period 

1. 

2. 

3. 

4. 

A.  Parts  above  ground  : — 
Nitrogenous  substance  . 
Nitrogen-free  extract  . . 
Pat    

grams. 
88-59 

126  -94 

3  -84 

60  -99 

34-33 

17-32 
19-02 

0-69 
18-28 

4-49 

grams. 
183  -58 
262  -93 
8-83 
159-38 
59-4.6 

22-53 
44-25 

1  -41 
39  -34 

8-03 

grams. 
469  -14 
909  -77 
37  06 
79()  -46 
162  -95 

33-60 

81-60 

3-21 

79-10 

14-18 

grams. 

445  -(K) 

.    888-31 

55-62 

Pi-bre 

891  -  94 

Ash    

B.  Roots:— 

.    Nitrogenous  substance  . 

Nitrogen-free  extDict  . . 

Fat 

Fibre 

137  -61 

31-79 

96-89 

3-65 

116-67 

Ash    

15-73 

From  the  above  tables  it  will  be  seen  that  lupines  are  in  their  earlier 
8tag««  of  growth  relatively  richer  in  nitixxgen,   nitrogen-free  extract, 
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and  mineral  matter,  than  they  are  at  later  periods,  the  reverse  occur- 
ring in  the  case  of  fat  and  woody  fibre  ;  whilst  in  the  roots  the  same 
law  holds,  except  in  the  case  of  the  extract  and  fat,  the  propor- 
tions of  which  increase  up  to  the  blossoming  period,  and  then 
diminish,  as  in  the  rest  of  the  plant.  The  greatest  activity  of  vege- 
table growth  is  exhibited  in  the  blossoming  period,  which  lies  between 
stages  2  and  3  ;  during  this  time,  the  largest  quantity  of  organic  matter 
is  produced.  After  the  blossoming  season,  assimilation  of  material 
irom  the  soil,  whether  organic  or  inorganic,  may  be  said  to  have 
stopped;  an  increase  of  woody  fibre  is,  indeed,  observed  in  the  fourth 
period,  but  this  occurs  partly  at  the  expense  of  other  organic  con- 
stituents. J.  K.  C. 

Influence  produced  on  the  Growth  of  the  Plant  by  pre- 
viously Steeping  the  Seed.  By  C.  Keaus  {Bied.  Centr.,  1880, 
746 — 748). — Seeds  which  had  been  steeped  for  24  hours  previous  to 
sowing  were  found  to  sprout  earliest ;  but  if  after  soaking  they  were 
dried,  then  they  sprouted  last,  as  compared  with  normal  seed.  Pre- 
pared seeds  grow  most  rapidly,  and  continue  to  grow  longer  than 
the  unprepared  seed.  Plants  grown  from  soaked  seeds  were  found  to 
be  most  fertile ;  those  seeds  which,  after  soaking  had  been  dried, 
ranking  next.  E.  W.  P. 

Injurious  Effect  of  Kainite  and  Superphosphate  on  the 
Germination  of  Potatoes.  By  M.  Fleischer  (Bied.  Centr^  1880, 
765 — 767). — Manuring  with  the  above  manures  appears  to  increase 
the  amount  of  ash  in  the  tuber  from  3*77  per  cent,  (normal  amount)  to 
7'93  per  cent.,  and  to  introduce  generally  in  the  ash  an  abnormal 
quantity  of  those  substances  contained  in  the  manures.  Comparing  the 
analysis  of  the  ash  of  normal  and  damaged  potatoes  with  the  compo- 
sition of  kainite,  we  find  : — 

Normal.  Damaged.  Kainite. 

KaG 60-4  46-76  16-0 

Na,0  2-6  6-14  78*6 

MgO    4-7  2-68  13-2 

SO3. 6-5  12-44  26-6 

CI.. 31  19-52  33-1 

Why  magnesia  is  an  ex-oeption  is  not  as  yet  explained.  When 
superphosphate  is  employed,  the  amount  of  phosphoric  acid  in  the 
ash  is  nearly  doubled.  E.  W.  P. 

Comparison  of  Diseased  and  Sound  Lemon  Trees.     By  L. 

RicciAKDi  {Ga^zetta,  10,  443—459). — The  lemon  trees  in  Sicily  for 
some  time  past  have  been  affected  by  a  disease  called  "gomma" 
(gum),  and  now  they  are  attacked  by  auotlier,  the  "pidocchio" 
{Mythyla;psis  fla/vescens) .  In  order  to  ascertain  if  these  diseases  de- 
pended on  the  relation  of  the  mineral  constituents,  the  author  has 
undertaken  an  ex1;ended  series  of  analyses,  comprising  the  physical 
properties  and  "cheanical  constitruents  of  the  soil,  the  composition  of 
the  ash  of  the  trunk,  leaves,  and  different  parts  of  the  fruit  of  sound 
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and  diseased  trees,  and  the  average  weight  of  the  leaves  and  fruit, 
and  of  the  rind,  juice,  and  seeds  of  the  fruit.  The  only  marked  dif- 
ference between  the  sound  and  affected  plants  is,  that  the  quantity  of 
potassium  in  the  latter  is  smaller ;  but  whether  this  diminution  is 
caused  by  the  disease,  or  the  disease  is  due  to  want  of  assimilable 
potash  in  the  soil,  has  not  been  determined.  The  author  suggests  that 
potassium  sulphate  should  be  tried  as  a  manure.  C,  E.   G. 

Cultivation  of  several  Varieties  of  Potatoes.  By  F.  Heine 
(Bied.  Centr.,  1880,  753 — 756). — A  report  on  the  yield  of  several 
varieties  of  potatoes  and  of  the  amount  of  starch  which  they  contain. 
Tt  is  found  that  the  best  sort,  taking  both  the  yield  and  starch  into 
consideration,  is  Eos,  then  come  Aurora,  Alcohol.  Others,  which 
are  lower  in  yield,  but  very  high  in  starch,  are  Achilles,  Ceres  ; 
while  E/ichter's  Imperator,  Early  Hose,  &c,,  are  remarkable  for  very 
heavy  yield,  but  with  a  medium  amount  of  starch.  E.  W.  P. 

Analysis  of  Cocoa  and  Palm  Nut  Meal.  By  A.  Petermann 
{Bied.  Centr.,  1880,  731). 

Cocoa  nut.  Palm  nut. 

Water 13-11  10-59 

Albuminoids 19-16  14-98 

Fat 6-70  5-08 

Digest,  cell.,  &c 43-91  50-49 

Fibre 7-40  15-05 

Ash 9-72  3-81 

Nutrient  ratio    1  :  316  1  :  4*22 

E.  W,  P. 

Experiments  on  Sugar-beet.  By  G.  Klein  {Bied.  Centr.,  1880, 
773). — It  being  uncertain  whether  the  climate  of  East  Prussia  was 
favourable  to  the  cultivation  of  the  sugar-beet,  51  sets  of  experi- 
ments were  made  in  different  places.  The  average  yield  was  (per 
morgen)  7,800  kilos.  ;  average  weight  per  root,  840  grams  ;  amount  of 
sugar  in  whole  beetroot,  13-3  per  cent, ;  sugar  in  juice,  14  per  cent. 
Soluble  phosphate  was  found  to  be  the  best  manure,  either  -alone  or 
mixed  with  ammonium  sulphate  ;  those  roots  were  richest  in  sugar 
which  remained  longest  in  the  ground.  E.  W.   P. 

Composition    of  "Diffusion"   and    "Press"    Residues.     By 

A.  Peterma^n  (Bied.  Centr.,  1880,  729 — 731). — The  amount  of  the 
feeding  materials  in  the  above  residues  from  beet  is  as  follows  : — 


Water. 

Albumin. 

Fat. 

Dig.  coll.,  &c. 

Diffusion  residue .......    . 

89-91 
72  -IS 

1-08 

10-70 

2  18 

7-92 

0-08 
0-79 
0-3 
109 

6  13 

»      ,       „       dry  

Press  residue    

6j  -76 
15 -98 

dry 

58-08 

It  is  evident  that  the  "  diffusion "  residue  is  a  more  watery  and 
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poorer  food  than  the  other,   yet  the   nutrient  ratio  is  better,  being 

1  :  6-9  ;  whereas  that  of  the  "  press  "  residue  is  1  :  77.  E.  W.  P. 

Changes  produced  in  Beet-leaves  by  Fermentation.     By  0. 

Kellner  {Bied.  Centr.,  1880,  724— 729).— A  large  quantity  of  beet- 
root leaves  were  allowed  to  rot  in  pits,  some  of  them  being  enclosed 
ill  air-tight  glass  vessels,  so  as  to  estimate  the  effects  produced  by 
simple  fermentation.  After  six  months  it  was  found  that  the  leaves 
in  the  glass  contained  8"44,  and  the  others  13*86  per  cent,  of  dry 
matter;  whereas  the  fresh  leaves  contained  10"54 :  of  the  dry 
matter  those  in  the  glass  had  lost  18"00 ;  the  others,  which  had  been 
pressed,  49*36  per  cent.  No  other  feeding  material  lose&  so  much  by 
storing  as  these  leaves.  Sainfoin  of  its  16*8  per  cent,  dry  matter  only 
loses  24  per  cent,  when  kept  for  eight  weeks.  Of  volatile  acids, 
reckoned  as  acetie  acid,  0*67  per  cent,  were  found;  of  non-volatile 
acids  reckoned  a »  lactic  acid,  2*99  per  cent,  were  found.  From  the 
analyses  of  the  fresh  and  fermented  leaves,  the  results  of  which  are 
given  in  tabular  form,  it  would  seem  that  the  most  important  change 
is  the  loss  of  mineral  matter.  The  nitrogenous  matter  undergoes 
considerable  alteration,  and  the  nitrates  are  destroyed. 

It  is  therefore  evident  that  simple  fermentation  causes  a  very  con- 
siderable change  in  the  composition  of  the  leaf,  and  that  when  some 
of  the  soluble  substances  are  removed,  by  pressure,  &c.,  as  occurs 
when  the  leaves  are  piled,  the  change  is  greater.  The  alteration  in  the 
fibre  is  the  same  in  both  cases,  so  that  in  both  the  fermentation  action 
is  the  same,  and  the  fat  does  not  appear  to  have  been  altered  to  any 
extent. 

Of  the  mineral  constituents,  great  loss  of  potash,  magnesia,  phos- 
phoric and  silicic  acid,  aaid  chlorine  occurred ;  the  soluble  oxalates  were 
also  removed,  being  reduced  from  1*44  to  0*55  per  cent.  The  partial 
removal  of  the  bases  and  oxalates  accounts  for  the  fact  that  beet- 
leaves  are  comparatively  harmless  to  cattle  after  they  have  been 
allowed  partly  to  decay.  E.  W.  P. 

Flesh-meal  as  Fodder.  By  A.  Keller-Eberstadt  {Bied.  Centr., 
1880,   770), — The   following  mixture  is   recommended   for   fowls:  — 

2  kilos,  crush-ed  maize,  j  kilo,  flesh-meal,  1|.  kilos,  malt-coombing ; 
this  mixture  to  be  pulped  with  1 — 2  kilos,  boiled  potatoes. 

E.  W.  P. 
Preparation  of  Food  for  Pigs.     By  H.  J.  Mendel  (Bied.  Centr., 
1880,    771). — The  result  of  feeding   pigs    with  boiled    maize,  maize 
crushed  and  boiled,  and  raw  maize,  were  that  the  animals  increased 
most  when  the  maize  was  crushed  and  boiled..  E.  W.  P. 

Permeability  of  Soils  to  Air.  By  G.  Ammon  (Bied.  Centr., 
1880,  706 — 710). — With  coarse  soils,  the  permeability  is  inversely 
proportional  to-  the  height  of  the  column  of  soil;  with  fine-grained 
soils,  the  amount  of  air  which  passes  is  in  a  rather  less  proportion.  Of 
the  various  soils,  powdered  clay  is  the  least  pervious  to  air,  whereas 
sandy  soils  are  most  so.  The-  presence  of  water  reduces  the  per- 
meability of  the  soil,  and  this  redaction  is  higher  as  the  amount  of 
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watef  increases ;  but  if  only  a  small  amonnt  of  moistare  is  present, 
then  the  permeability  is  raised,  which  is  explained  by  the  fact  that  the 
grains  of  sand  present  unite  to  form  larger  grains,  and  this  renders 
the  soil  more  open.  Frost  reduces  the  permeability,  the  reduction 
being  dependent  on  the  amount  of  water  present.  The  permeability 
of  a  dry  soil  for  moist  air  is  higher  than  for  dry  air,  and  that  of  a 
moist  soil  is  lower  for  moist  than  for  dry  air.  E.  W.  P. 

Percolation  of  Water  through  Soils.  By  F.  Seelheim  {Zeits. 
Anal.  Chem.,  1880,  387 — 418). — The  author  has  taken  up  the  subject 
where  it  has  been  left  by  Darcy,  Hagen,  and  by  P.  Harting.  He 
separately  examined  most  carefully  pure  sand,  pure  clay,  and  calcium 
carbonate.  The  sand  had  been  freed  from  calcium  carbonate  and  from 
clay  by  treatment  with  hydrochloric  acid,  and  by  fusion  with  acid  potas- 
sium sulphate ;  the  clay  had  been  treated  alternately  with  acids  and 
with  alkalis,  and  had  a  composition  corresponding  with  the  formula 
ALO3,  2Si02  +  2*3H20 ;  the  calcium  carbonate  had  been  obtained 
from  chalk  b}?^  treatment  with  potash  and  by  levigation. 

It  was  found  that  the  weight  of  a  certain  bulk  of  sand  is  inde- 
pendent of  the  size  of  the  particles,  and  that  the  interstices  between 
the  particles  are  always  of  equal  aggregate  volume.  Under  the  same 
conditions,  the  volume  of  water  passing  through  a  certain  bulk  of  sand 
was  always  the  same.  The  volumes  were  directly  proportional  to  the 
total  water-pressure,  adding  the  height  of  the  column  of  sand  to  the 
height  of  the  column  of  water,  no  portion  of  the  pressure  being  neu- 
tralised by  capillarity,  unless  the  surface  of  the  water  lies  within  the 
column  of  sand.  The  volumes  are  inversely  proportional  to  the  depth 
of  the  stratum  of  sand,  but  are  independent  of  the  diameter  of  the 
tubes  used  in  the  experiment.  The  temperature  of  the  water  has  a 
considerable  influence  on  the  amount  of  percolating  water.  Thus  in 
15  minutes  through  one  of  the  tubes  there  passed  at  9°  94  c.c. ;  at  12*^, 
100  c.c;  at  19",  120  c.c,  the  formula  Q  =  79346  (1  +  0-0136^  -j- 
0*000704^)  expressing  the  general  ratio. 

The  volume  of  water  percolating  is  in  proportion  to  the  square  of 
the  radius  of  the  particles  of  sand.  The  size  of  the  smallest  particles 
was  determined  as  follows  :  0*2  gram  of  sand  was  fused  with  20 
grams  of  potassium  dichromate.  After  cooling,  this  melt  readily  forms 
a  homogeneous  powder,  containing  the  sand  equally  divided,  because 
the  sp.  gr.  of  the  sand  is  almost  identical  with  that  of  the  dichromate. 
A  weighed  quantity  of  the  powder  is  treated  with  water,  and  the  sand- 
grains  are  counted  on  a  plate  of  glass  divided  into  a  number  of 
squares. 

If  a  number  of  strata  of  sand  of  different  degrees  of  fineness  are 
placed  one  above  the  other,  the  volume  of  the  percolating  water  is 
only  regulated  by  the  stratum  of  the  smallest  particles^  the  coarser 
particles  not  coming  into  account,,  but  if  a  mixture  of  sand  of  various 
sized  grains  is  used,  the  permeability  is  equal  to  the  mean  of  that  ot* 
the  grains  of  the  several  sizes,  provided  the  smallest  particles  are  not 
small  enough  to  find  room  between  the  interstices  of  the  larger  ones. 
If  these  be  small  enough  to  find  room  in  the  interstices,  tlien  the  per- 
meability is  about  1'2  times  larger  than  that  of  the  ti^ne  sand  taken  by 
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itself.  Air  bubbles  between  the  sand  grains  act  precisely  like  small 
sand  particles. 

Experiments  with  clay  have  shown  that  finely  divided  clay  is 
deposited  from  water  in  layers,  of  which  the  lower  contains  less  water 
than  the  upper,  and  that  further  subsidence  takes  place  even  after 
some  months.  The  subsidence  is  quite  independent  of  the  pressure  of 
the  water.  Moist  clay,  containing  water  and  clay  in  the  proportion 
of  1  :  3  in  layers  of  1"5  millimetres  is  absolutely  impervious  to  water 
under  a  pressure  of  1*5  metres,  but  pervious  at  higher  pressures. 

The  author  finds  also  in  the  case  of  clay  and  of  chalk,  that  the 
volume  of  percolating  water  is  proportional  to  the  height  of  the 
column  of  water,  inversely  proportional  to  the  depth  of  the  stratum 
of  clay  or  chalk,  and  dependent  on  the  temperature  of  the  water,  the 
formula  Q  =  0714  (1  -  0-00224^  +  0'002038^'),  expressing  the  rela- 
tion  of  the  temperature  in  the  case  of  clay,  and  the  formula, 

Q  =  0-781  (1  +  0-093^  +  0-00005O, 
in  that  of  chalk. 

The  author  has  further  examined  the  laws  of  percolation  in  the  case 
of  mixtures  of  clay  and  chalk,  of  sand  and  clay,  of  sand  and  chalk, 
and  of  sand,  clay,  and  chalk,  and  he  finds  that  these  laws  are  similar 
to  those  observed  in  the  case  of  the  pure  soil  constituents  when  taken 
separately. 

He  draws  the  following  practical  conclusions  from  the  results  of 
his  experiments. 

To  determine  the  permeability  of  water  of  any  district  under  given 
conditions,  only  the  stratum  made  up  by  the  smallest  particles  need 
be  taken  into  account,  no  matter  in  what  order  the  strata  may  be 
superimposed. 

Experiments  on  a  large  scale  do  not  furnish  any  measures  of  the 
permeability  of  any  soil,  unless  the  composition  of  the  soil  is  known  ; 
the  thickest  stratum  of  sand  allowing  the  passage  of  many  hundred 
times  more  water  than  a  layer  of  clay  only  1  cm.  in  thickness. 

In  the  case  of  dykes,  the  permeability  may  be  regulated  by  insert- 
ing layers  of  clay  between  layers  of  sand.  If  the  dyke  is  built  upon 
sand,  the  stratum  of  clay  must  be  continued  to  a  certain  depth  de- 
pending on  the  nature  of  the  sand.  O.  H. 

Artificial  Manures.  By  Dunkelberg  and  others  (Dingl.  polyt. ./., 
237,  459 — 465). — It  is  asserted  that  phosphates  capable  of  being 
dissolved  by  ammonium  citrate  can  be  rapidly  assimilated  by  plants, 
so  that  conversion  into  soluble  phosphate  by  means  of  sulphuric  acid 
is  unnecessary.  J.  T. 

On   Sandy   Soils   and  Manuring  with  Artificial   Manures. 

(Bled.  Centr.,  1880,  769). — The  experiments  were  instituted  on  a  sandy 
soil  to  determine  the  pecuniary  advantage  of  manuring  crops  as  com- 
pared with  the  value  of  the  unmanured  crops.  The  manures  contained 
phosphates,  nitrogen,  and  potash. 
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Average  per  half-liectare. 

Yalne 
of  manure 
in  Marks. 

Yalue 
of  crops 
in  Marks. 

+  or  - 

bv  manuring 

in  Marks. 

» 

0 
55  '51 

0 
36-64 

0 
49  -37 

93-0 
211-50 

86-68 
139-78 
123-31 
161  -17 

0 

+  62-99 

0 

+  16-46 

Barley,  unmanured 

„       manured 

0 
-11-51 

E.  W.  P. 


Manuring  Potatoes.  By  J.  Fittbogen  {Bied.  Centr.,  1880,  712 
— 717). — The  manures  employed  were  sodium  nitrate  at  the  rate  ot* 
50  lbs.  per  acre,  ammonium  sulphate  at  40  lbs.  per  acre,  kainite  at 
800  or  400  lbs.  of  superphosphate  19*5  per  cent,  at  80  lbs.,  and  a  mix- 
ture of  dried  blood,  with  bone  meal  containing  6  per  cent,  of  nitrog-en 
and  16  of  phosphoric  acid  at  100  lbs.  per  acre;  mixtures  of  the  above 
were  also  used.  These  manures  were  put  in  three  weeks  before  the 
potatoes  were  set,  excepting  the  nitrate,  which  was  put  on  as  a  top- 
dressing  seven  weeks  after.  The  results  were  as  follows  :  superphos- 
phate alone  had  no  effect  as  regards  yield,  but  it  lowered  the  amount 
of  dry  matter  in  the  tubers ;  manuring  with  200  lbs.  of  kainite  was 
of  little  influence,  but  when  300  lbs.  were  employed,  an  increase  in 
yield  was  the  result.  Ammonium  sulphate  was  distinctly  beneficial 
both  as  regards  dry  matter  and  yield.  The  best  results  were  obtained 
with  the  mixture  of  kainite,  superphosphate  and  nitrate  of  soda,  and 
the  second  best  when  ammonium  sulphate  was  substituted  for  the 
nitrate.  The  lowest  amount  of  dry  matter  was  produced  in  those 
plots  manured  with  kainite,  with  or  without  superphosphate,  so  that 
it  is  evident  that  this  manure  lowers  the  quality  of  the  tubers.  Chili 
saltpetre  used  as  a  top  dressing  has  the  effect  of  delaying  the  ripening, 
but  this  is  partly  counteracted  by  the  addition  of  superphosphate  so 
as  to  allow  of  a  larger  amount  of  dry  matter  to  be  produced,  so  the 
conclusion  is  drawn  that  a  late  top-dressing  with  this  manure  is  inad- 
visable. Reckoning  up  the  price  of  each  crop,  and  setting  oft'  against 
the  price  the  value  of  the  manures  employed,  it  appears  that  the  only 
crop  which  brought  in  a  profit  was  that  manured  with  oOO  lbs.  kainite  ; 
still  it  must  not  be  considered  that  kainite  is  the  only  manure  to  be 
recommended,  as  a  poor  soil  is  much  impoverished  thereby.  With  a 
slightly  higher  value  for  the  potatoes,  ammonium  sulphate  or  kainite 
with  superphosphate  produce  a  slight  profit. 

The  final  conclusion  drawn  is,  that  the  application  of  nitrogenous 
and  phosphoric  manures,  without  farmyard  manure,  is  much  less 
to  be  trusted  on  a  poor  than  on  a  rich  soil.  E.  W.  P. 

Rendering  Acid  Gases  Inactive.     (Dingl.  polyt.  J.,  238,  337 — 

344  and  424 — 428). — This  paper  describes  recent  investigations  mad(; 
in  reference  to  former  accounts  as  to  the  injuries  received  by  plants 
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from  acid  gases  {ibid.,  220,  87)  and  to  the  removal  of  farnace  gases 
and  acid  vapours  from  chemical  works. 

Schroder  has  pointed  out  that  the  action  of  sulphurous  acid  on 
plants  is  specially  detrimental  to  their  growth,  a  series  of  experiments 
in  this  direction  having  proved  that  hydrochloric  and  sulphuric  acids 
affect  plants  in  much  less  a  degree  than  an  equivo-lent  quantity  of  sul- 
phurous acid.  Plants  which  had  been  exposed  to  the  action  of  air 
contaminated  with  sulphurous  acid  or  hydrochloric  acid,  showed-  on 
examination  a  considerable  increase  in  the  quantities  of  sulphuric  acid 
and  chlorine.  Sulphurous  acid  is  absorbed  by  plants  from  an  atmo- 
sphere containing  one  millionth  part  of  this  gas,  which  becomes 
oxidised  into  sulphuric  acid. 

In  order  to  ascertain  the  percentage  of  these  gases,  it  is  necessary 
to  use  alkalis  in  incinerating  the  plants.  Different  plants  absorb 
different  quantities  of  sulphurous  acid  during  the  same  time,  e.g.,  oak 
trees  more  than  fir  trees.  However,  as  a  rule  the  differences  in  the 
quantities  of  gas  absorbed  are  not  in  proportion  to  the  total  resistance 
offered  by  plants  when  exposed  to  long  continued  action  of  the 
gases.  Fir  trees  absorb  less  acid,  but  are  nevertheless  more  sensitive 
than  oak  trees  or  any  other  deciduous  tree.  Hence  they  suffer  more 
in  an  acid  atmosphere.  The  practical  examination  of  the  injuries 
received  by  plants  therefore  depends  firstly  on  the  externally  visible 
changes  which  the  leaves  show,  then  on  the  results  of  the  analyses  in 
conjunction  with  the  knowledge  of  the  power  possessed  by  the  plants 
of  resisting  the  action  of  gases.  It  is  moreover  very  important  not  to 
confound  the  damage  done  to  the  leaves  of  plants  with  the  appear- 
ances originating  from  fungi,  insects,  frost,  &c.  ;  hence  in  ascertain- 
ing the  cause  of  such  injuries,  it  is  absolutely  necessary  not  to  choose 
too  late  a  time  in  the  season,  and  to  consider  the  normal  changes  to 
which  leaves  are  subject  every  year. 

In  judging  from  analytical  results,  the  normal  variations  often  pre- 
sent great  difficulties.  The  amount  of  sulphuric  acid  and  chlorine 
present  in  healthy  plants  varies  considerably,  hence  the  soil,  climate, 
position,  and  the  period  of  vegetation  materially  influence  the  chemical 
conposition. 

Schroder  in  the  second  part  of  the  paper  describes  the  injurious 
effects  caused  by  the  gases  from  silver,  copper,  and  lead  mines  in  the 
Harz  Forest.  At  Clausthal  about  10,000  tons  of  galena  are  refined 
annually,  at  Laubenthal  2,850  tons,  and  at  Altenau  2,200  tons,  besides 
400  tons  of  copper  pyrites,  and  1,000  tons  of  foreign  ores.  The  whole 
of  the  sulphurous  acid  obtained  in  the  various  processes  of  refining 
escapes  into  the  air  and  is  equal  to  2,500  tons  for  Clausthal,  650  tons 
for  Laubenthal,  and  850  tons  for  Altenau.  As  most  works  are  situated 
in  valleys,  the  acid  vapours  cannot  escape  very  freely,  rising  and 
falling  in  the  direction  of  the  wind.  This  district  has  been  investi- 
gated more  closely,  and  numerous  analyses  of  the  leaves  and  cones  of 
fir  trees  have  been  made,  confirming  Schroder's  views  with  regard 
to  these  regions,  as  it  is  clearly  shown  that  in  the  vicinity  of  the 
above-named  mines  vegetation  has  almost  entirely  ceased. 

Hasenclever  has  made  a  series  of  experiments  with  a  view  of  ascer. 
taining  how   much  sulphuric  ^cid  and   chlorine   plants   can  absorb 
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without  being  injured.  He  found  that  the  leaves  of  several  deciduous 
plants  gave  as  much  as  12  per  cent,  of  ash  containing  one  to  one  and 
a  half  per  cent,  of  sulphuric  anhydride,  and  about  half  a  per  cent, 
of  chlorine,  but  was  unable  to  determine  the  exact  limit  of  absorp- 
tion. 

In  conclusion,  it  is  mentioned  that  the  smoke  from  coal  contains 
large  quantities  of  sulphurous  acid  and  chlorine,  and  that  in  manu- 
facturing districts  where  much  coal  is  consumed,  vegetation  is  greatly 
retarded.  High  shafts  are  only  partially  effective  in  preventing  the 
injurious  action  of  acid  vapours  on  plants,  as  the  air  does  not  become 
sufficiently  diluted  in  wet  and  sultry  weather.  Rapid  progress  is 
being  made  in  reducing  the  nuisances  arising  from  chemical  works  ; 
nevertheless  vegetation  appears  to  have  ceased  to  a  great  extent  in 
the  vicinity  of  such  places.  At  St.  Helen's  the  atmosphere  is  con- 
taminated every  week  with  the  following  constituents  :  — 

Gases  from  fires 800  tons  sulphurous  acid. 

Copper  works     380 


Glass  works    180    ,,  ,,  ,, 

Chemical  works 25     ,,     hydrochloric  acid  gas. 


D.  B. 


Analytical  Chemistry. 


Further  Remarks  on  an  lodometric  Process.  By  J.  Pelliettx 
and  E.  Allaey  (Bull  Soc.  Chim.  [2],  35,  10— 11).- When  using  the 
authors'  process  {Bull.  Soc.  Glihn.,  32,  273  ;  this  Journal,  Abstr., 
1880)  for  the  determination  of  iodine  in  substances,  such  as  kelp-salt, 
which  contain  cyanogen  and  sulphur  compounds,  the  weight  of  soda- 
lime  employed  should  be  three  or  four  times  that  of  the  substance 
taken  for  analysis,  and  the  calcination,  at  a  dull  red  heat,  should  last 
for  half  an  hour.  If,  after  the  addition  of  an  excess  of  hydrochloric 
acid,  starch  at  once  gives  a  blue  colour,  the  calcination  has  been  suffi- 
cient, and  the  subsequent  'determination  will  give  accurate  results. 
To  remove  the  blue  colour  thus  produced,  before  proceeding  to  add 
the  bromate  solution,  a  dilute  solution  of  sodium  sulphide  should  be 
used,  and  not  sulphurous  acid  or  an  alkaline  thiosulphate.  Allow- 
ance must  be  made  for  the  action  of  any  excess  of  sulphide  on  the 
bromate  solution.  The  yellow  colour  sometimes  caused  by  the  pre- 
sence of  small  quantities  of  iroi}  does  not  interfere  with  the  determi- 
nation of  the  end-point  of  the  reaction.  C.  H.  B. 

Oxygen  Absorption  of  Alkaline  Pyrogallate.  By  T.  Weyl 
and  X.  Zeitler  (Annalen,  205,  255 — 201). — The  authors  have  in- 
vestigated the  relation  of  the  amount  of  absorption  to  the  quantity  of 
pyrogallol  and  the  concentration  of  the  alkaline  solution.  The  prin- 
ciple of  the  method  used  consists  in  passing  a  given  volume  of  air 
through  alkaline  pyrogallate  and  titrating  the  unabsorbed  oxygen  bj 
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sodium  hydrosnlphite  (Scliutzenberger's  metliod).  Some  of  the 
results  are  tabulated  below,  750  c.c.  of  moist  air  being  used  in  each 
determination : — 


Temp. 

Bar. 

Volume  of 
dry  oxygen 
corresponding 
to  750  c  c. 
moist  air. 

Yolume  of  dry  oxygen  unabsorbed. 

c.c. 

Per  cent. 

0-25  gram  PyrogaUol  in  10  c.c.  KHO  of  1*025  sp.  gr. 

15° 
19 

741  -8  mm. 
735-6 

143  -6             1            2  -49 
139-0                         2-16 

1 

1-73 
1-57 

0-25  gram  Pijrogallol  in  10  c.c.  KHO  of  1*05  sp.  gr. 

19'' 
15 

733  -7  mm. 
741-8 

138  -6 
143-6 

1-19 
1-26 

0-88 
0-88 

025  gram  PyrogaUol  in  10  c.c.  KHO  o/l'5  sp.  gr. 

18° 
1 

73 1  -6  mm. 
735-3 

139-6 
140-3 

4  05 

5-08 

2-9 
3-6 

Erom  the  results  it  appears  that  the  absorptive  form  of  alkaline  pyro- 
gallate  is  a  function  of  the  alkaliriity  of  the  solution.  V.  H.  Y. 

Estimation  of  Small  Quantities  of  Carbon  Bisulphide.  By 
A.  W.  HoFMANN  (Ber.,  13,  1732— 1737).— The  method  described  de- 
pends on  the  formation  of  the  red  compound,  PEfc3CS2,  with  triethyl- 
phosphine ;  for  this  purpose  the  substance  containing  the  carbon  bisul- 
phide is  placed  in  a  retort  connected  with  a  receiver,  and  with  two  or 
three  test-tubes  which  contain  some  triethylphosphine  floating  on 
caustic  soda.  The  retort  is  heated  on  a  water-bath,  and  a  current  of 
dry  carbonic  anhydride  passed  through  the  whole  apparatus ;  in  this 
manner  all  the  carbon  bisulphide  present  is  brought  in  contact  with 
the  triethylphosphine,  and  the  above-mentioned  compound  is  formed. 
At  the  end  of  the  experiment,  the  red  compound  is  collected  on  a 
weighed  filter,  dried  in  a  vacuum,  and  weighed.  By  this  means  the 
author  has  been  able  to  estimate  the  amount  of  carbon  bisulphide 
which  occurs  in  mustard  oil  from  Sinapis  jtmcea,  Sinapis  nigra,  and 
also  in  artificial  mustard  oil,  all  varieties  containing  small  quantities. 

P.  P.  B. 

Estimation  of  Carbon  Bisulphide.  By  J.  Macagno  (Gazzetta, 
10,  485 — 489). — The  extensive  use  of  carbon  bisulphide  as  a  remedy 
for  phylloxera  rendered  it  necessary  to  estimate  the  diffusion  of  the 
vapour  in  the  soil,  and  for  this  purpose  the  author  has  applied  the 
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xanthic  acid  reaction.  The  liquid  containing  the  carbon  bisulphide  is 
added  to  an  alcoholic  solution  of  potash,  or  the  air  from  the  soil  is 
passed  through  it,  when  the  bisulphide  unites  with  the  potassium 
ethylate  to  form  potassium  xanthate ;  the  amount  of  the  latter  is  then 
estimated  as  cupric  xanthate  by  adding  a  decinormal  solution  of  cupric 
sulphate  (12"47  grams  CUSO4.5H2O  per  litre)  until  there  is  a  slight 
excess  of  the  copper  salt.  This  is  easily  ascertained  by  placing  a  drop 
of  the  liquid  from  time  to  time  on  a  white  porcelain  plate  in  the  usual 
way  and  testing  with  potassium  ferrocyanide.  Each  c.c.  of  the  copper 
solution  corresponds  with  0"0076  gram  carbon  bisulphide.  The  analysis 
is  easily  and  quickly  made,  and  may  be  used  to  detect  adulteration  of 
commercial  bisulphide. .  C.  E.  G. 

Chemical  Toxicology  of  Phosphorus.  By  F.  Selmi  (Gazzetta, 
10,  437 — 442). — The  author  first  criticises  the  processes  proposed  by 
Scherer  and  by  Mitscherlich  for  the  detection  of  phosphorus  in  the 
free  state.  In  the  former,  even  when  hydrogen  sulphide  is  absent, 
the  paper  moistened  with  silver  nitrate  is  occasionally  blackened  by 
the  action  of  volatile  reducing  agents ;  to  avoid  this  difficulty,  paper 
and  silver  nitrate,  absolutely  free  from  phosphoric  acid,  must  be  used, 
and  fresh  pieces  of  paper  are  employed  successively  until  they  cease  to 
be  blackened  ;  the  papers  are  then  incinerated  and  the  residue  tested  for 
phosphoric  acid.  Instead  of  Mitscherlich's  process,  it  is  proposed  to 
distil  the  suspected  substance  with  water  in  a  current  of  carbonic 
anhydride,  agitate  the  aqueous  distillate  with  carbon  bisulphide  to 
take  up  the  phosphorus,  add  a  little  absolute  alcohol  to  the  separated 
bisulphide,  and  allow  the  latter  to  evaporate.  In  this  way  an  alcoholic 
solution  of  phosphorus  is  obtained  which  is  divided  into  two  portions, 
to  one  of  which  is  added  an  alcoholic  solution  of  mercuric  iodide,  and 
to  the  other  silver  nitrate;  if  phosphorus  is  present,  a  yellow' colora- 
tion will  be  produced  by  the  former,  and  a  brown  by  the  latter  with 
subsequent  deposition  of  brown  flocks.  The  green  coloration  which 
phosphorus  gives  to  the  hydrogen  flame  may  also  be  employed  in 
testing  the  alcoholic  solution. 

It  is  stated  that  in  cases  of  poisoning  with  phosphorus  it  is  useless 
to  examine  the  urine ;  this,  however,  is  incorrect.  Tested  by  the 
modification  of  Scherer's  method  above  described,  phosphorus  can  be 
detected.  If  the  urine  is  rendered  alkaline  with  baryta-water  and 
then  precipitated  by  adding  absolute  alcohol,  the  precipitate  gives  the 
reactions  of  the  lower  acids  of  phosphorus  with  nascent  hydr-ogen.  On 
distilling  the  alcoholic  filtrate,  a  volatile  neutral  principle  passes  over 
containing  phosphorus  and  also  a  phosphorus  base. 

An  examination  of  the  brain  and  liver  of  a  subject  poisoned  with 
phosphorus  gave  similar  results :  the  lower  acids  of  phosphorus  could 
be  detected,  as  well  as  neutral  and  basic  phosphorus  compounds  similar 
to  those  found  in  the  urine.  C.  E.  G. 

Determination  of  the  Relative  Values  of  Precipitated  and 
Soluble  Phosphates.  By  A.  Emmkrling  (Bud.  Oentr.,  1880,  718— 
724). — Generally  superphosphates  are  to  be  preferred  to  precipitated 
phosphates,  and  the  ratio  of  their  effects  on  crops  is  as  2  :  1,     On  clay 
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lands,  precipitated  phosphates  must  be  added  in  quantities  equal  to 
twice  that  of  the  superphosphate ;  on  humous  sandy  soils,  superphos- 
phate is  also  better,  but  on  marshy  lands,  where  there  is  already  a 
considerable  supply  of  phosphoric  acid,  good  results  are  not  obtained. 
On  moorland,  precipitated  calcium  phosphate,  however,  appears  to  be 
better  than  superphosphate,  and  both,  when  in  conjunction  with 
kainite,  yield  like  results.  The  experiments  were  made  in  Holstein 
on  cereals.  E.  W.  P. 

Use  of  Sodium  Hyposulphite  (NaaSOa)  in  the  Estimation  of 
Copper,  of  Indigo,  and  of  Dissolved  Oxygen  in  Water.     By  A. 

Bernthsen  (Ber.,  13,  2277 — 2283). — Since  sodium  hyposulphite,  pre- 
pared by  the  action  of  metallic  zinc  on  an  aqueous  solution  of  sodium 
hydrogen  sulphite,  contains  considerable  quantities  of  sodium  sulphite 
and  thiosulphate,  Goppelsroder's  proposal  (Bull.  soc.  ind.  de  Mnlhotise, 
1873,  643)  to  determine  the  strength  of  the  solution  by  titration  with 
permanganate  is  not  trustworthy.  Accurate  results  are,  however,  ob- 
tained by  a  modification  of  the  process  recommended  by  Tiemann  and 
Preusse  {Ber.,  12,  1778  ;  this  Journal,  1880,  Abstr.,  137).  The  opera- 
tion is  conducted  in  a  three-necked  Woulf's  bottle,  the  centre  tubulus 
of  which  is  fitted  with  a  double-bored  cork  containing  two  drawn-out 
pieces  of  glass  tubing,  which  are  attached  by  short  pieces  of  caoutchouc 
to  two  burettes  containing  respectively  the  sodium  hyposulphite  and 
the  indigo  solutions.  The  open  end  of  the  burette  for  the  hypo- 
sulphite is  provided  with  a  U-tube  containing  pieces  of  pumice  which 
have  been  saturated  with  ferrous  sulphate  and  dipped  in  a  solution  of 
soda. 

A  standard  copper  solution  is  prepared  by  adding  excess  of  am- 
monia to  an  aqueous  solution  of  4*5346  grams  of  crystallised  copper 
sulphate  and  diluting  to  a  litre  with  water  free  from  air.  The 
standard  indigo  is  made  by  dissolving  50  grams  of  commercial  indigo- 
tin  (sodium  indigo  sulphate)  in  a  litre  of  water  and  diluting  until  its 
strength  is  equal  to  that  of  the  standard  copper.  Having  brought 
15  or  'Ih  c.c.  of  the  copper  solution  into  the  apparatus  the  air  is  ex- 
pelled by  a  current  of  hydrogen  which  enters  at  the  first  tubulus 
(having  previously  passed  through  a  U-tube  containing  ferrous 
hydrate  and  pumice-stcne)  and  escapes  at  the  third  neck  of  the  flask 
through  a  bent  tube,  the  end  of  which  dips  under  water.  The  hypo- 
sulphite solution  is  slowly  added  until  the  blue  colour  of  the  copper 
is  nearly  destroyed.  One  or  two  drops  of  indigo  are  next  added, 
and  the  hyposulphite  is  carefully  dropped  in  until  the  mixture  is 
colourless. 

Each  c.c.  of  copper  solution  corresponds  to  1  mgram.  Na2S02. 

w.  c.  w. 

Titration  of  Hyposulphite  with  Indigocarmine.  Quanti- 
tative  Estimation  of  Indigo.  By  A.  Beenthsen  and  A.  Deews 
{Ber.,  13,  2283— 2285).— The  solution  of  sodium  hyposulphite  may 
be  standardised  by  titration  with  a  dilute  solution  of  indigotin  instead 
of  ammoniacal  copper  sulphate.  If  the  indigo  solution  is  prepared 
from  commercial  indigotin  its  strength  must  be  ascertained  by  titra- 
tion with  sodium  hyposulphite.  A  solution,  2  c.c.  of  which  corresponds 
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to  1  mgram.  Na-iS02  can  be  prepared  by  dissolving  I'l  91  grams  of  pure 
indigo  tin  in  the  smallest  amount  of  sulphuric  acid  requisite,  neutral- 
ising with  sodium  carbonate  and  diluting  to  a  litre. 

Attempts  to  estimate  commercial  samples  of  indigo  bj  titration 
with  sodium  hyposulphite  did  no>t  yield  satisfactory  results. 

w.  c.  w. 

Chemical  Toxicalogy  of  Arsenic.  By  F.  Selmi  (Gazzetta,  10, 
431 — 437). — The  author  points  out  that  the  great  difficulty  in  toxi-r 
cological  research  is  to  obtain  reagents  in  quantity  of  absolute  purity, 
and  this  is  especially  the  case  in  testing  for  arsenic.  The  best  method 
of  purifying  the  zinc  from  the  traces  of  arsenic  it  almost  invariably 
contains  is  to  melt  it  in  a  crucible  and  then  plunge  into  it  a  piece  of 
sal-ammoniac,  pressing  it  firmly  against  the  bottom  of  the  crucible ;  a 
lively  ebullition  takes  place  and  the  arsenic  is  removed  as  chloride ;  if 
it  still  contains  a  minute  trace  of  arsenic,  a  second  operation  will 
entirely  remove  it.  It  should  give  no  signs  of  blackening  in  Marsh's 
apparatus  even  after  the  gas  has  passed  for  an  hour.  The  author  finds 
that  the  method  generally  recommended  for  purifying  sulphuric  acid 
from  arsenic,  namely,  to  add  some  oxidising  agent  and  distil,  is  not 
effective,  as  traces  of  arsenic  acid  pass  over  with  the  sulphuric  acid. 
He  recommends  to  add  10  to  15  per  cent,  of  lead  chloride  to  the  sul- 
phuric acid  a,nd  heat  gradually ;  the  chloride  slowly  dissolves  with 
evolution  of  hydrochloric  acid,  which  carries  off  the  arsenic  as  chlo- 
ride ;  the  acid  is  then  distilled  and  the  first  portions  rejected ;  as  soon 
as  the  distillate  is  found  to  be  free  from  every  trace  of  arsenic  it  is 
collected  for  use. 

The  best  method  of  removing  the  organic  matter  is  to  treat  the  sub- 
stance by  Gautier's  method  until  most  of  the  organic  matter  is  de- 
stroyed, decompose  the  nitrous  products  with  sulphurous  anhydride, 
and  after  mixing  the  residue  with  sulphuric  acid  to  heat  it  in  an  oil-bath 
at  130°  in  a  current  of  hydrochloric  acid  gas,  which  carries  oft'  the 
arsenic  as  trichloride.  The  gas  issuing  from  the  apparatus  is  ab- 
sorbed by  distilled  water. 

A  special  arrangement  of  Marsh's  apparatus  is  described  in  which 
one  portion  of  the  tube,  about  25 — '28  em.  long,  is  kept  red-hot 
and  the  other  cold,  the  current  of  hydrogen  being  passed  slowly ;  in 
this  way  -^^^  mgram.  of  arsenic  may  be  detected. 

The  author  notices  that  arsenious  anhydride  is  volatile  to  a  very 
slight  extent  at  100°,  and  considerably  more  so  at  130°  ;  also  that 
when  acid  solutions  containing  arsenic  are  agitated  with  ether  the 
latter  takes  up  traces  of  arsenic. 

The  author  is  undertaking  experiments  to  ascertain  in  what  state 
arsenic  occurs  in  the  urine  of  subjects  poisoned  with  arsenic.  Arsenic 
was  administered  to  a  large  dog  in  doses  too  small  to  produce  fatal 
effects,  and  the  urine  examined  over  a  considerable  period.  It  was 
found  that  during  the  first  period  of  three  days  the  urine  contained  an 
acid  of  arsenic  precipitable  by  baryta,  and  another  arsenical  compound 
which  was  not  precipitated  by  baryta  ;  the  same  substances  were  found 
in  the  second  period  of  five  days,  besides  a  volatile  arsenical  compound 
which  gave  a  crystalline  hydrochloride;  subsequent  to  this,  the  arsenical 
gradually  disappeared.  C.  E.  G. 

V  2 


312  ABSTRACTS   OF  CHEMICAL  PAPERS. 

Estimation  of  Nitrogen  Compounds  in  Plants.  By  E.  Schulze 
and  J.  Barbieei  (Landw.  Versuchs.-Stat.,  26,  213 — 283). — Recognising 
ilie  necessity  of  a  reformation  in  the  methods  of  analysis  as  applied  to 
the  estimation  of  the  nitrogenous  constituents  of  vegetables,  the 
authors  have  endeavoured,  by  means  of  a  combination  of  the  results 
already  arrived  at  by  others,  or  in  the  course  of  their  own  researches, 
to  offer  a  critical  account  of  the  best  methods  obtainable  for  a  solution 
of  the  difficulty.  The  lack  of  accurate  qualitative  knowledge  of  the 
various  forms  in  which  nitrogen  exists  in  plants  is  a  difficulty  which 
must  be  overcome  before  a  good  system  of  analysis  can  be  framed ;  in 
the  present  state  of  our  knowledge,  only  certain  general  lines  of  pro- 
cedure can  be  indicated,  having  for  their  aim  the  division  of  nitro- 
genous bodies  broadly  into,  groups,  such  as  albuminoid,  pepto'id, 
amido-compounds,  and  the  like.  It  is  of  the  first  importance  therefore 
in  the  analysis  of  vegetable  substances  that  in  the  extraction  of  the 
nitrogenous  constituents  the  latter  should  undergo  little  or  no  change 
in  composition ;  this  may  be  best  effected  according  to  the  authors 
by  extraction  first  with  cold  and  then  with  hot  water,  the  cold  water 
dissolving  out  any  acid  present  which  would  when  heated  decompose 
some  of  the  amido-compounds  with  formation  of  ammonium  salts. 
Extraction  with  dilute  alcohol,  according  to  Kellner's  method,  is  also 
recommended.  For  the  estimation  of  ammonia  originally  present  in 
the  plant,  Emmerling's  meth-od,  consisting  of  treatment  with  milk  of 
lime  in  the  cold  under  reduced  pressure,  is  noticed  as  giving  reliable 
results. 

Of  primary  importance,  however,  are  the  methods  for  the  esti- 
mation of  albumin,  of  which  several  have  been  proposed  by  Ritt- 
hausen,  Hofmeister,  Kellner,  and  others,  based  on  precipitation  by 
such  reagents  as  the  hydrates  or  acetates  of  lead,  copper,  or  iron. 
After  remarking  on  the  various  merits  of  these  proposals,  and  show- 
ing that  it  is  in  most  cases  best  to  estimate  the  albumin  by  difference, 
the  authors  confess  that  it  is  uncertain  whether  by  the  use  of  the 
above  reagents  other  non-albuminoid  bodies  are  not  simultaneously 
precipitated :  it  is  therefore  necessary  to  make  more  than  one 
albuminoid  precipitation,  and  to  use  various  precipitants,  such  as 
tannin,  ferric  acetate,  &c.,  in  order  by  a  comparison  of  the  numbers 
obtained  to  arrive  at  a  true  result ;  for  if  one  precipitant  is  found  to 
throw  down  less  nitrogen  than  another,  the  filtrates  in  both  cases 
being  free  from  albumin,  the  lower  number  will  represent  the  more 
accurate  result.  As  a  test  for  the  presence  of  albumin,  the  reaction 
Avith  ferrocyanide  of  potassium  and  acetic  acid  is  recommended.  In 
nutritive  value  the  peptones  approach  very  near,  if  they  do  not  equal, 
albuminoids ;  after  the  separation  of  the  latter,  they  may  be  precipi- 
tated by  means  of  phosphotungstic  acid.  When  this  reagent  was 
used  in  the  case  of  extract  from  the  sprouts  of  young  lupines,  it  was 
found  that  a  large  quantity  of  other  substances  was  precipitated  along 
with  peptone ;  these  are  not  thrown  down  by  tannin,  like  ordinary 
peptone,  but  consist  apparently  of  decomposition-products  of  albumin, 
holding  a  position  intermediate  between  peptone  and  the  crystalline 
final  decomposition-products  of  albumin.  Where  then  it  is  required 
to  ascertain  the  amount  of  peptone  alone,  the  phosphotungstic  acid 
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shoald  be  added  until  the  filtrate  n©  longer  gives  the  peptone  reaction 
with  sodium  hydrate  and  copper  sulphate. 

For  the  estimation  of  asparagine  and  glutamino,  Sachsse's  method 
is  very  convenient;  it  consists  in  converting  these  bodies  into  ammonium 
salts  by  boiling  with  an  acid,  and  then  determining  the  ammonia  by 
means  of  sodium  hypobromite;  this  reagent,  howe-ver,  liberates 
nitrogen  from  other  organic  bodies,  namely,  leucine,  creatine,  caffeine, 
and  others.  The  results  of  this  method  are  therefore  not  always 
reliable,  although  in  the  case  of  young  lupines  it  was  found  that  the 
amount  of  asparagine  calculated  from  analysis  agreed  very  nearly 
with  the  quantity  obtained  by  crystallisation.  Amido-compounds  in 
general  are  estimated  with  more  certainty  by  the  method  of  Sachs.'  e 
and  Kormann,  in  which  the  acid  amides  are  first  decomposed  by  boil- 
ing with  dilute  acid  into  amido-acids,  and  the  latter,  after  the  removal 
of  ammonia  salts,  treated  with  potassium  nitrite  and  dilate  sulphuric 
acid,  the  evolved  nitrogen  being  accurately  measured.  By  this  means 
all  known  amido-compounds  are  decomposed,  aad  the  results  therefore 
in  all  probability  cannot  be  too  low.  Absence  of  albumin  and  peptones 
must  of  course  be  ensured  before  an  estimation  of  the  amido-com- 
pounds can  be  made.  That  the  latter  bodies  do  not  represent  the 
whole  of  the  nitrogen  still  left  in  vegetable  extract  after  the  removal 
of  albuminoids  and  peptones  is  seen  from  the  following  analytical 
results : — 


A. 

Nitrogen  in 
extract  after 
precipitation 
with  phospho- 
tungstic  acid. 

B. 

Nitrogen 

in  the 

ami  do -form. 

Difference. 

6  days  old  lupines 

Per  cent. 
3-32 
6  01 
3  00 
3-28- 
106 
0-46 

Per  cent. 
2-85 
5-59 
2-47 
2-44 
0-66 
0-22 

Per  cent. 
0-74 

12         .                       

0  -42 

15         „        Soja  sprouts 

15         „        marrow  sprouts    .... 

Birch  leaves  ....    

Young  urass 

0-53 
0»-84 
0   10 
0  20 

The  above  numbers  lead  to  the  conclusion  that  in  the  extracts 
under  investigation  nitrogen-compounds  were  present  which  were  left 
either  wholly  or  partially  unaffected  by  the  action  of  nitrous  acid. 

In  conclusion,  the  authors  suggest  that  in  all  analyses  of  vegetable 
extracts  the  nitrogen  estimation  should  be  so  carried  out  as  to  allow 
of  the  division  of  the  nitrogen  into  three  distinct  groups,  namely, 
(1)  albuminoid,  (2)  non-albuminoid,  but  thrown  down  by  phospho- 
tungstic  acid,  and  (3)  nitrogen  in  the  filtrate  from  the  phosphotung- 
stic  acid  precipitate.  The  following  analyses  may  serve  as  examples 
of  the  application  of  this  method.. 
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Total 
nitrogen. 

Albuminoid 
nitrogen. 

Non-albu- 
minoid pre- 
cipitated by 

phospho- 
tungstic  acid. 

Nitrogen 

in  filtrate 

from  latter. 

I/upine  seeds 

8-63 

6-73 

10-64 

10-51 

7-42 

4-32 
2-22 

8-17 
6  32 
3-40 

2-33 
3-86 

3  11 
I  55 

0-24 
0  13 
1-60 

2  17 

0-56 

0  15 
0-21 

0-22 

Soja  beans , . 

11 — 12  days    old  sprouts 

of  lupines 

12  days  old  ditto 

15  days  old  sprouts  of  Soja 

beans 
Birch  leaves 

0-28 
5-64 

6-01 
3  00 

106 

Young  grass 

0-46 

J.  K.  C. 

Detection  of  Alcohol  in  Transparent  Soaps.  By  H.  Jay  {Bull. 
8oc.  Chim.  [2},  35,  51 — 52). — Introduce  50  grams  of  the  finely- 
divided  soap  into  a  flask  of  alDout  200  c.c.  capacity,  mix  with  30  c.c. 
strong  sulphuTic  acid,  and  agitate  until  solution  is  complete.  Fill  up 
the  flask  with  water,  allow  the  fatty  acids  to  settle  and  solidify, 
withdraw  the  supernatant  liquid,  nearly  neutralise,  and  distil.  Test 
the  first  25  c.c.  of  the  distillate  for  alcohol  by  the  method  of  Riche 
and  Bardy ;— add  0*5  C;C.  sulphuric  acid  of  18"  B.,  then  0*5  c.c.  potas- 
sium permanganate  solution,  containing  15  grams  per  litre ;  allow  to 
stand  one  minute,  theii  add  eight  drops  sodium  thiosulphate  solution  of 
33"  B.,  and  1  c.c.  of  a  solution  of  magenta  containing  0"1  gram  per 
litre.  If  alcohol  is  present,  a  distinct  violet  coloration  will  be  pro- 
duced in  about  five  minutes;  if  the  coloration  does  not  appear  after 
fifteen  minutes,  it  may  be  concluded  that  alcohol  is  absent.  The 
presence  of  essences  in  the  distillate  does  not  interfere  with  the  con- 
version of  the  alcohol  into  aldehyde.  C.  H,  B. 

Testing  for  Sulphuric  Acid  in  Wine  and  in  Vinegar.     By 

A.  Casali  (Gazzetta,  10,  475 — 478). — After  pointing  ©ut  the  defects 
in  the  processes  employed  for  detecting  free  -sulphuric  acid  in  wine  or 
vinegar  the  author  describes  a  new  method,  which  is  simple  and  of 
great  delicacy.  The  liquid  is  ground  up  in  a  mortar  with  finely 
powdered  porcelain  (about  4  parts),  so  that  the  mix:ture  is  not  moist 
to  the  touch.  The  porcelain  powder  must  be  treated  previously  with 
hydrochloric  acid  to  remove  eveiy  trace  of  free  alkali.  The  mixture 
is  then  ground  up  with  ether,  thrown  on  a  filter,  and  washed  with 
ether  (using  about  4  parts  in  all),  a  little  water  is  added  to  the 
colourless  filtrate,  and  the  ether  distilled  off.  In  this  way  the  sul- 
phuric acid  is  left  in  the  aqueous  solution,  and  may  readily  be  detected 
by  the  usual  tests.  The  ether  employed  should  be  freed  from  every 
trace  of  acid  by  agitation  with  magnesia  and  water.  By  this  process 
O'OOl  gram  sulphuric  acid  in  10  c.c.  wine  can  readily  be  detected. 

C.  B.  G. 
Detection  of  Rosaniline  in  Wine.     By  F.  Konig  (Ber.,  13, 
2263 — 2264). — Adulteration  of  wine  with  rosaniline  can  be  detects 


1 
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by  boiling  about  half  a  gram  of  white  woollen  thread  in  50  c.c.  of  the 
wine  to  which  sufficient  ammonia  has  been  added  to  change  its  colour 
to  a  dirty  green.  After  the  excess  of  ammonia  has  been  expelled  by 
boiling,  the  wool  is  washed  with  water,  and  pressed  and  moistened 
with  a  solution  of  potash.  On  heating  the  wool  in  a  test-tube  it  dis- 
solves, forming  a  brown  liquid,  which  is  mixed  with  half  its  volume 
of  pure  alcohol,  and  extracted  with  ether.  On  the  addition  of  a  few 
drops  of  acetic  acid  to  the  ethereal  solution  a  red  coloration  will  be 
produced  if  the  wine  contains  even  a  trace  of  rosaniline. 

w.  c.  w. 

Optical  Estimation  of  Cinchonidine  in  Commercial  Quinine 
Sulphate.  By  O.  Hesse  {Artfiale^i,  205,  217— 222).— The  only 
alkaloids  present  in  the  cinchona  barks  which  have  any  influence  on  the 
quality  of  the  quinine  are  cinchonidine  and  homocinchonidine.  But  in 
the  method  of  manufacture,  the  homocinchonidine  is  so  far  separated 
by  crystallisation  tliat  quinine  sulphate  does  not  contain  more  than 
1  per  cent,  of  homocinchonidine  sulphate.  On  the  other  hand, 
quinine  sulphate  always  contains  a  considerable  admixture  of  cin- 
chonidine sulphate,  which  is  neglected  by  the  ordinary  proof-tests  of 
commercial  preparations.  The  author  proposes  to  estimate  the 
amount  of  impurity  of  cinchonidine  sulphate  by  the  optical  rotatory 
power  of  a  solution  (2  :  lOHCl  :  ISHoO)  of  the  sample  of  the  sulphate 
(I  =  220  mm.,  t  =  15°  C),  The  principle  of  the  calculation  is  as 
follows: — if  a  be  the  angle  of  rotation  of  dry  anhydrous  quinine  sul- 
phate, ^  the  angle  of  anhydrous  cinchonidine  sulphate,  7  the  angle  of 
the  mixture,  then  if  x  be  the  quantity  of  quinine  and  y  the  quantity  of 
cinchonine  sulphate,   then   the    relative  percentage    of   cinchonidine 

sulphate  is  expressed  by  the  formula  y  = ^.     Or  again,  if  a,  h,  and 

c  be  the  specific  rotatory  powers  of  quinine,  cinchonidine,  and  the 
mixed  sulphates,  then  the  relative  proportion  of  cinchonidine  sulphate 

is  expressed  by  the  formula  y  =  .     For  a  and  ^  the  author  has 

found  the  numbers  —  40-309°  and  —  26'598°,  hence  the  first  formula 


,  40-309  -  7        -,  ,.  1  22 

becomes  y  =  —  — ',  and  the  second  y  =. — 


^9-03 


13-711     '  '  7/9       ' 

Experiments  are  quoted  to  show  the  agreement  of  values  obtained 
by  experiment  with  those  calculated  from  these  formulae.  This  method 
is,  however,  only  applicable  for  mixtures  of  quinine  and  cinchonidine 
sulphate ;  but  the  small  quantity  of  horaocinclionidine  present  in  com- 
mercial samples  will  not  materially  interfere  with  the  results  obtained. 
As,  however,  cinchonidine  sulphate  does  not  exist  in  quinine  sulphate 
as  anhydrous  but  as  a  hydrated  (5  mols.  H2O)  salt,  the  author 
modifies  the  formulae  above.  The  first  becomes  y  =  (40-309  —  7)8-250, 
and  the  second  y  =  (22903  -  c)  1-452.  V.  H.  V. 

Estimation  of  Glucose  in  Urine.  By  G.  Carnelutti  and  L. 
Valente  (Gazzetta,  10,  473 — 475). — As  more  or  less  of  the  cuprous 
oxide  which  is  formed  when  diabetic  urine  is  treated  with  Fehling's  test 
remains  in  solution,  giving  a  red  colour  to  the  liquid,  the  estimation  of 
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the  glucose  is  vitiated.  The  author  has  endeavoured  to  remedy  this  by 
removing  the  substance  which  keeps  the  cuprous  oxide  in  solution, 
before  adding  Fehling's  test.  For  this  purpose,  a  measured  volume 
of  the  urine  (100 — 200  c.c.)  is  evaporated  to  a  syrup  on  the  water- 
bath,  1  c.c.  of  a  25  per  cent,  solution  of  zinc  chloride  previously  mixed 
with  one-fourth  its  volume  of  hydrochloric  acid  is  added,  then  2  vols, 
of  absolute  alcohol,  and  the  whole  left  to  stand  for  some  hours.  It 
is  then  filtered,  the  residue  washed  with  alcohol,  and  the  solution 
after  removal  of  the  alcohol  by  evaporation,  made  up  to  the  original 
volume  with  distilled  water,  the  glucose  being  determined  in  this  in  the 
usual  way.  By  this  method,  excellent  results  were  obtained  not  only 
with  urine  to  which  glucose  had  been  added,  but  also  with  diabetic 
urines.  C.  E.  G. 

Urea,  Sugar,  and  Sodium  Hypobromite.  By  G.  Esbach  {Bull. 
Soe.  Chim,.  [2],  34,  632). — A  solution  of  pure  glucose,  whether  boil- 
ing or  not,  evolves  a  small  quantity  of  gas  when  treated  with  sodium 
hypobromite  ;  cane-sugar  yields  no  gas.  In  aqueous  solutions  of  urea, 
the  excess  of  gas  above  the  92  per  cent,  which  urea  yields  under 
normal  conditions,  varies  with  the  quantity  of  sugar  added,  with  the 
nature  of  the  sugar,  the  strength  of  the  urea  solution,  and  the  com- 
position, especially  the  alkalinity  of  the  hypobromite.  Urea  added  to 
a  true  diabetic  urine  evolves  only  92  per  cent,  of  its  nitrogen.  For 
small  quantities  of  glucose,  such  as  those  present  in  diabetic  urine, 
the  excess  of  gas  given  off  is  sensibly  proportional  to  the  mass  of  the 
sugar,  but  this  does  not  hold  good  for  large  quantities.  Jay  has  shown 
that  the  same  is  true  for  cane-sugar.  It  follows  that  sugar  should  not 
be  added  to  urine  before  estimating  the  amount  of  urea  by  means  of 
hypobromite.  The  presence  of  glucose  in  diabetic  urine  causes  the 
urea  in  such  urine  to  give  off  the  whole  of  its  nitrogen,  but  the  error 
produced  is  rarely  as  high  as  1  per  cent.,  and  is  quite  negligeable  in 
practice,  especially  if  the  hypobromite  used  does  not  contain  a  large 
excess  of  soda.  C.  H.  B. 

Wax  and  Honey.  (Dingl  pohjt.  J.,  238,  356.)— Hager  mentions 
that  white  wax  contains  3  to  5  per  cent,  of  tallow,  and  that  manu- 
facturers add  turpentine  or  resin  in  order  to  impart  to  wax  the  requi- 
site tenacity.  Hence  these  additions,  unless  present  in  large  quantities, 
cannot  be  regarded  as  adulterants. 

The  sp.  gr.  of  wax  when  higher  than  0*964  indicates  the  presence  of  j 
stearin,  resin,  or  Japan  wax.  and  when  lower  than  0*956  paraffin, 
ozokerite,  or  tallow  are  present.  Chloroform  or  fatty  oils  form  a  clear.j 
solution  with  dry  wax  and  a  slightly  turbid  solution  with  moist  wax. 
By  treating  pure  beeswax  with  a  saturated  solution  of  borax  at  80^, 
the  aqueous  solution  is  rendered  turbid  ;  when  Japan  wax  or  stearin 
are  present,  a  milky  solution  is  obtained,  remaining  opaque  after 
cooling.  By  boiling  wax  in  a  solution  of  soda  (1:6)  pure  wax  gives 
a  translucent  solution,  if  milky,  stearin  is  present,  if  pasty  or  stiff, 
Japan  wax  has  been  added.  When  the  sp.  gr.  is  less  than  0"956, 
and  the  wax  behaves  with  borax  and  soda  like  pure  wax,  paraffin  or 
ozokerite  has  been  added ;  the  same  result  is  obtained  when  the  sp. 
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gr.  is  correct  and  the  borax  or  soda  test   indicates   the  presence  of 
Japan  wax. 

Ceresin  (yellow  or  white)  forms  milky  solutions  in  the  borax  or  soda 
test,  or  behaves  like  beeswax,  but  has  a  lower  sp.  gr.  With  regard 
to  the  adulteration  of  honey  with  the  artificially  prepared  product 
(adulterated  with  large  quantities  of  starch -sugar)  Planta-Reichenau 
proposes  to  estimate  the  amount  of  grape-sugar  before  and  after  in- 
version with  a  2  per  cent,  solution  of  sulphuric  acid.  Pure  bees' 
honey  yields  about  8  per  cent,  grape-sugar,  whilst  honey  adulterated 
with  starch-sugar  shows  as  much  as  45  per  cent. ;  moreover,  pure 
honey  contains  63 — 71  per  cent,  of  grape-sugar  already  formed  ; 
artificial  honey  only  29 — 37  per  cent.  D.  B. 

Presence  of  Corn-cockle  Seeds  in  Meals.  By  A.  Peteemann 
(Bled.  Centr.,  1880,  748 — 752). — The  seeds  of  several  weeds,  such  as 
those  of  Sinapis  arvensis,  Melampyrum  arve7ise,  &c.,  occur  in  meals,  but 
the  most  objectionable  and  dangerous  are  those  of  the  corn-cockle.  It 
imparts  to  the  bread  made  from  the  meal  a  bitter  taste,  and  acts  pre- 
judicially on  the  persons  who  partake  of  such  bread.  The  amount  of 
this  seed  in  cereals  is  sometimes  large ;  for  example,  in  a  sample  of 
rye,  as  many  as  927  seeds  per  kilo,  were  found.  If  the  meal  is  passed 
through  a  sieve  having  meshes  1  mm.  broad,  the  husks  will  remain  in 
the  sieve,  and  are  to  be  recognised  by  their  dark  colour.  On  treatment 
with  a  solution  of  calcium  chloride  (1  :  3)  or  glycerol,  characteristic 
appearances  of  the  various  seeds  are  observable  (for  these  appearances 
vide  Bull.  Acad.  Belg.,  1879).  The  starch  grains  of  the  corn-cockle 
present  no  remarkable  appearances  whereby  they  can  be  easily  recog- 
nised. They  are  very  small,  measuring  0006  mm.  To  detect  them, 
500  grams  must  be  digested  with  a  litre  of  85  per  cent,  alcohol,  and 
filtered  while  hot.  The  filtrate  is  precipitated  by  absolute  alcohol,  and 
the  precipitate  dried,  and  then  taken  up  with  cold  water.  This  extract 
is  again  precipitated  by  alcohol,  the  precipitate  dried,  and,  if  of  a 
yellowish- white  colour,  of  a  bitter,  burning  taste  and  soluble  in  water, 
it  consists  of  saponin  derived  from  the  corn-cockle.  E.  W.  P. 
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New  Developers  for  Silver  Bromide  Dry  Plates.  By  J.  M. 
Eder  (Di/ngl.  pohjt.  ./.,  238,  57 — 59). — The  author  speaks  favourably 
of  Abney's  "  Hydroquinone  Developer"  (P hotc graphic  Newi^,  1880, 
24,  346),  but  condemns  various  iron  salts  proposed  by  Gary  Lea  {Brit. 
Jour.  Phot,  1880,  27,  280  and  292). 

Edward's  Glycerine- Pyrogallic  Developer  (Photographic  News,  1880, 
24,  177)  is  warmly  recommended. 

Henderson's  Ferrocyanide  Developer  (Brit.  Jour.  Phot.,  1879,  26, 
3G)  is  said  to  give  variable  results.  J.  T. 
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Carbonic  Oxide  in  the  Air  of  Rooms.  (Dingl.  poJyt.  J.,  237, 
455 — 459). — C.  H.  Wolff  describes  a  small  apparatus  for  drawing  air 
through  powdered  glass  moistened  with  diluted  blood ;  3  parts  car- 
bonic oxide  in  10,000  can  be  clearly  detected  after  washing  out  the 
blood  and  agitating  with  a  drop  of  ammonium  sulphide,  after  which 
the  bands  can  be  easily  seen  in  the  spectroscope. 

Jagerholm  takes  equal  parts  of  defibrinated  blood  and  cold  saturated 
borax  solution  to  prepare  a  blood  solution,  which  retains  its  properties 
for  some  time.  Such  a  preparation  containing  carbonic  oxide  shows 
the  reaction  after  being  kept  for  three  months. 

If  10  c.c.  of  blood  be  shaken  five  to  seven  times,  and  each  time  with 
6  litres  of  air  containing  0'5  part  carbonic  oxide  per  10,000,  on  warm- 
ing the  blood  to  90 — 95°  and  passing  air  through  it  which  subsequently 
passes  through  a  neutral  solution  of  1  part  palladium  chloride  in 
500  parts  water,  the  palladium  is  precipitated.  In  this  way  carbonic 
oxide  can  be  detected  in  the  blood  of  dogs  which  have  breathed  for 
some  time  an  atmosphere  containing  0*4  part  in  10,000. 

Foder  proposes  a  qualitative  test  by  means  of  strips  of  fine  filter 
paper  soaked  in  a  solution  of  0*2  gram  palladium  chloride  in  100  c.c. 
water.  The  dried  slip  is  placed  on  platinum  wire  in  a  10-litre  flask 
with  a  few  c.c.  of  water,  and  the  flask  is  corked.  With  5  parts  of 
carbonic  oxide  a  black  glistening  skin  forms  on  the  paper  in  a  few 
minutes,  with  1  part  after  2  to  4  hours,  and  with  0"5  part  after  12  to 
24  hours.  For  quantitative  estimation,  a  considerable  volume  of  air 
can  be  drawn  through  a  neutral  palladium  chloride  solution,  and  the 
amount  of  the  precipitated  palladium  determined ;  the  decomposition 
is  as  follows  : — 

PdCl2  +  CO  +  H2O  =  Pd  4-  2HC1  +  CO2. 

53'24  palladium  corresponds  to  14  carbonic  oxide. 

By  this  process  carbonic  oxide  has  been  detected  in  three  bodies 
which  had  been  buried  over  two  months.  As  this  blood  was  dry  no 
carbonic  oxide  could  be  detected  by  the  spectroscope  in  an  aqueous 
solution.  J.  T. 

Incineration  of  Seaweeds   in  the  Manufacture  of   Iodine. 

By  Thierceltn  (Bull.  80c.  Ghim.,  33,  559 — 563). — Most  seaweeds 
contain  iodine,  but  the  richest  in  that  element  is  the  Fucus  digitatus, 
and  this  contains  more  iodine  in  winter  than  in  summer.  Instead  of 
partially  drying  it  and  then  incinerating  in  pits,  as  is  the  usual  prac- 
tice, the  seaweed  fresh  from  the  coast  is  burnt  in  a  specially  con- 
structed furnace,  like  a  long  reverberatory  furnace,  communicating 
with  an  arched  flue  5  metres  long,  the  floor  of  the  whole  being  on 
an  incline  of  12°  :  immediately  above  the  furnace  is  an  evaporating 
pan  to  evaporate  the  solutions.  In  working,  the  hot  air  from  the 
furnace  dries  the  seaweed  in  the  flue,  through  openings  in  the  side 
of  which  it  is  gradually  pushed  downwards  towards  the  fire.  As  the 
seaweed  is  consumed,  fresh  quantities  are  introduced  through  an 
opening  at  the  upper  end  of  the  flue,  which  is  kept  closed  at 
other  times.  The  seaweed  is  also  spread  over  the  top  of  the  flue, 
and  is  there  partially  dried.     Any  reserve  of  the  seaweed  is  put  into 
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large  tanks,  where  it  enters  into  fermentation,  at  first  alcoliolic,  but 
afterwards  putrid.  Attempts  to  collect  the  alcohol  formed  were  un- 
successful. After  the  fermentation  has  continued  five  or  six  days  the 
plants  are  pressed,  the  pressed  cakes  are  burnt  in  the  furnace,  and  the 
expressed  liquid  first  evaporated  in  the  evaporator,  and  then  burnt. 
The  advantages  of  this  method  are  that  it  is  independent  of  the 
weather,  the  plant  itself  furnishing  the  fuel  to  dry  it ;  the  ash  is  uniform 
and  well  burnt,  and  the  yield  of  iodine  is  large,  about  0"5  per  cent,  in 
summer,  and  1*4  to  1'5  in  winter.  C.  E.  G. 

Extraction  of  Potassium  Iodide  from  Kelp.  By  E.  Allaey 
and  J.  Pellieux  (Bull,  ISoc.  Chim.  [2],  34,  627 — 630).— The  mother- 
liquors  from  which  the  chlorides  and  sulphates  have  been  separated 
are  evaporated  to  dryness  in  a  furnace  of  special  construction,  and  the 
residue  is  carefully  roasted,  until  all  the  sulphur  is  either  expelled  or 
oxidised.  No  iodine  is  lost  in  this  operation.  It  is  necessary  to  stop 
the  roasting  as  soon  as  the  sulphur  compounds  are  completely  oxi- 
dised ;  this  may  be  ascertained  by  withdrawing  samples  from  time  to 
time.  The  calcined  mass  is  broken  up  and  subjected  to  methodical 
lixiviation  with  cold  wafer,  in  a  small  Shanck's  apparatus.  The  solu- 
tion, when  evaporated  to  dryness,  gives  a  white  salt,  which  contains 
about  50  per  cent,  of  iodides.  This  salt  is  powdered,  and  introduced 
into  a  Dorvault's  digester,  which  may  be  used  either  as  an  extractor 
or  as  a  still.  In  this  it  is  treated  with  warm  alcohol,  which  dissolves 
out  the  iodides.  When  the  extraction  is  complete,  the  alcohol  is  dis- 
tilled off  in  the  same  apparatus,  and  used  again.  The  salt  thus 
obtained  is  a  mixture  of  potassium  and  sodium  iodides,  containing  on 
an  average  84  per  cent,  of  the  former  and  (jQ  per  cent,  of  the  latter. 
To  convert  the  sodium  iodide  into  the  potassium  salt,  its  amount  is 
determined,  and  to  the  saturated  aqueous  solution  of  the  mixed  salts 
is  added  a  saturated  solution  of  potassium  carbonate,  containing  an 
amount  equivalent  to  the  sodium  iodide  present,  and  a  stream  of 
cooled  carbonic  anhydride  from  the  furnaces  is  passed  into  the  mix- 
ture. The  following  reactions  take  place: — (1)  2NaI  -|-  K.CO3  = 
2KI  -f  Na^COa;  (2)  KI  +  NaoCOa  +  H,0  +  CO.,  =  KI  +  2NaHC03. 
When  the  conversion  of  the  sodium  carbonate  into  bicarbonate  is 
complete,  the  crystals  of  the  latter  are  removed,  and  the  small  quantity 
of  bicarbonate  remaining  in  solution  is  exactly  decomposed  by  means 
of  hydrochloric  acid.  The  solution  then  contains  potassium  iodide, 
mixed  with  a  small  quantity  of  sodium  chloride,  which  may  be  sepa- 
rated by  repeated  crystallisation.  All  the  residues  are  worked  up  in 
the  treatment  of  fresh  quantities  of  kelp,  and  thus  loss  of  iodine  is 
avoided. 

To  prepare  pure  potassium  iodide,  the  salt  obtained  by  the  above 
method  is  treated  with  alcohol,  and  the  dissolved  iodide  recrystal- 
lised.  C.  H.  B. 

Analyses  of  Marine  Algse.  By  E.  Allaey  {Bull.  80c.  Chim. 
[2],  35,  11 — 12). — The  following  analyses  were  made  on  the  fresh 
algse  collected  on  the  shores  of  Brittany  : — 
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Spec'es. 


Digitatns  stenolobus — 

New  leaf 

Foot 

Old  leaf 

Whole  plant   

Digitatus  stenophyllus    

Saccharinu& 

Alaria    

Vesiculosus'^ 

SeriZZ       plack- wrack  (mean) 
Siliquosus  J 

Loreus 

Bulhosus    


Kilos. 

varec 
per  1,000 
kilos,  of 


18,752 
16,988 
16,166 
20,095 
20,255 
18,906 
21^.080 

16,456 


16,401 
21,565 


Kilos, 
soluble 
matter 
per  1,000 
kilos,  of 
ash. 


582 
527 
502 
765 
714 
711 
700 

507 

720 

738 


Kilos. 

iodine 

per  1,000 

kilos,  of 

varec. 


1-224 
1-089 
0-578 
0-606 
0-996 
0-448 
0-108 

0  121 

0-087 
0  077 


Kilos. 

iodine 
per  1,000 
kilos,  of 

soda. 


22  -952 

18  -500 

9-344 

12-177 

20  -174 

8-470 

2-277 

1-991 

1-443 
1-660 


The  percentage  amount  of  iodine  varies  greatly  in  different  species, 
and  for  the  same  species  varies  with  the  latitude. 

Digitatus  stenolobus  grows  in  a  peculiar  manner.  At  the  base  of  each 
leaf  there  forms,  at  a  certain  period,  a  new  leaf,  which  gradually 
pushes  the  old  one  before  it,  until  the  latter  withers^  and  in  the  month 
of  April  falls  off.  From  the  above  table  it  will  be  seen  that  the  iodine 
exists  in  the  different  parts  of  the  plant  in  the  following  ratios  : — 

New  leaf 100-00 

Foot  or  stalk 88-97 

Old  leaf 47-22 

It  is  evident  that  when  the  leaf  ceases  to  grow  and  loses  its  vitality, 
it  gives  up  a  portion  of  its  iodine  to  the  surrounding  water. 

C.  H.  B. 

Extraction  of  Phosphoric  Acid.  By  A.  Col  son  {Bull.  Soc. 
Chim.,  33,  563 — 564). — This  process  consists  in  treating  the  natural 
phosphate  in  lumps  with  dilute  hydrochloric  acid  in  wooden  vats,  and 
allowing  to  stand  24  hours.  The  clear  solution  is  separated  from  the 
insoluble  portion,  which  is  washed,  the  washings  serving  instead  of 
water  to  dilute  fresh  acid.  The  clear  liquid  is  then  mixed  with  the 
proper  proportion  of  sulphuric  acid,  of  50°  B.,  the  calcium  sulphate 
separated  by  pressure,  and  the  solution,  containing  hydrochloric  and 
phosphoric  acids,  is  concentrated,  the  hydrochloric  acid  being  collected 
in  an  ordinary  condensing  column.  In  this  way  a  solution  containing 
400 — 500  gr-ams  P2O5,  and  40 — 100  grams  HCl  per  litre  is  obtained. 
The  method  would  appear  to  be  peculiarly  applicable  to  phosphates 
containing  alumina  and  iron,  in  which  there  is  a  great  loss  of  phos- 
phoric acid  when  treated  directly  with  sulphuric  acid  in  the  ordinary 
way.  Excess  of  hydrochloric  acid  must  not  be  used  in  treating  the 
crude  phosphate.  C.  E.  G. 
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Novelties  in  the  Soda  Industry.  (Dingl  polyt.  J.,  239,  47 — 
56). — For  the  recovery  of  sulphur  by  the  decomposition  of  sulphuretted 
alkaline  earths,  Aarland  proposes  to  use  chloride  of  calcium  instead  of 
chloride  of  magnesium  (recommended  by  SchafFner  and  Helbig),  as 
according  to  his  views  it  is  ditficult  to  work  up  magnesia  liquors. 

Pechiney  subjects  the  yellow  liquors  obtained  from  soda-residues  to 
the  action  of  the  atmosphere,  until  the  whole  of  the  sulphur  is  pre- 
cipitated, when  neutralised  with  an  acid.  The  following  reactions  are 
said  to  take  place : — 

4CaS,  +  20,  =  CaO  +  CaSsO:,  +  2CaS3  and 
CaS^Oa  +  2CaS3  +  6HC1  =  SCaCL.  +  SH^O  +  48,. 

Dalhousie  Ross  recommends  the  use  of  superheated  steam  in 
recovering  sulphur  from  sulphuretted  residues. 

Briegleb  has  patented  an  arrangement  for  the  uniform  distribution 
of  liquids  specially  applicable  to  Gay-Lussac  or  Glover  towers. 
Nobel's  specification  describes  an  apparatus  used  for  concentrating 
sulphuric  acid,  the  particulars  of  which  cannot  be  understood  without 
the  drawing  which  accompanies  the  original  paper. 

Hartman  proposes  to  concentrate  sulphuric  acid  from  the  chambers 
in  iron  vessels;  however,  to  avoid  the  destructive  action  of  the  acid  on 
the  iron,  he  adds  sulphate  of  iron,  which  after  concentration  again 
crystallises  out. 

Jiirisch  gives  some  analyses  of  a  series  of  samples  of  raw  soda  made 
at  Muspratt's  works,  which  appear  to  confirm  the  fact  that  almost  all 
impurities  in  raw  soda  liquors  are  transferred  to  the  red  liquors  in  the 
balling  process;  further,  that  in  oxidising  the  latter  the  "  sulphate  of 
sodium"  is  converted  into  the  thiosulphate,  and  that  in  causticizing, 
according  to  Parnell,  the  latter  is  partly  reconverted  into  sulphide 
and  sulphite  of  sodium.  At  this  stage  of  the  process,  the  lime  simul- 
taneously precipitates  silicic  acid,  alumina,  and  ferric  oxide,  and  appa- 
rently also  small  quantities  of  cyanogen. 

In  a  second  series  of  experiments  the  results  showed  that  the  quan- 
tity of  cyanogen  compounds  depends  solely  on  the  amount  of  undecom- 
posed  "  sulphate  "  present,  no  matter  whether  present  during  the  entire 
melting  process,  or  only  at  the  end  of  the  same. 

The  preference  given  to  the  Pechiney- Weldon  process  is  due  to  the 
fact  that  a  product  is  obtained,  which  almost  invariably  contains  the 
same  known  quantities  of  undecomposed  "  sulphate,"  sufficient  to 
reduce  the  amount  of  cyanides  to  the  same  level  as  the  quantity 
present  in  "hand-furnace  liquors."  If  the  contents  of  the  revolver  be 
emptied  sooner  than  is  usual,  the  resulting  raw  soda  would  in  some 
cases  be  lixiviated  readily,  in  others  with  difficulty,  and  would  contain 
either  much  cjanogen  or  undecomposed  "sulphate,"  or  very  little  of 
either. 

Thelen  has  altered  his  evaporating  and  drying  apparatus,  frequently 
quoted,  in  a  manner  which  enables  him  to  use  it  with  advantage  for 
roasting  ores.  A  description  of  his  modification  would,  however,  be 
imperfect  without  the  accompanying  drawing. 

In  order  to  desulphurise  soda- liquors  according  to  Parnell,  the  crude 
liquor  is  treated  with  metallic  zinc ;   Scheurer-Kestner,  however,  uses 
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zinc  hydrate,  prepared  from  chloride  of  zinc  by  precipitation  with 
lime,  until  a'  portion  of  the  filtrate  examined  is  free  from  sulphur. 
The  desulphurised  liquor  is  syphoned  off  after  settling,  the  resulting 
sulphide  of  zinc  washed  and  treated  with  hydrochloric  acid.  The 
solution  of  chloride  of  zinc  is  again  precipitated  with  lime,  and  used 
for  desulphurising  a  further  quantity  of  soda-liquors. 

The  soda-liquors  and  acids  containing  metals  such  as  arsenic,  &c., 
are  purified  at  the  works  belonging  to  Merle  and  Co.,  by  passing  an 
electric  current  through  the  same.  Wastchuck  and  Gloucholf  intend 
to  carry  on  the  whole  operation  of  alkali-making  by  electrolysis,  and 
have  patented  a  process,  which  is  described  and  illustrated  more 
minutely  in  the  original  paper. 

Unger  has  materially  improved  his  well-known  apparatus  for  the 
preparation  of  soda  by  m^eans  of  ammonia  and  carbonic  acid,  which 
facilitates  the  operation  very  considerably.  D.  B. 

Technical  Notes.  By  G.  Lunge  {Bingl.  polyt  J.,  238,  69—77). 
— Decomposition  of  Sodium  Sulphate  by  Lime. — The  influence  of  various 
pressures,  temperatures,  and  admixtures  of  water  and  lime  has  been 
examined.  Sealed  glass  tubes  were  employed,  and  the  pressuTc  was 
roughly  estimated  from  the  temperature.  Only  in  one  case  was  a 
pressure  above  5  atmospheres  obtained.  The  best  result  was  obtained 
at  a  temperature  of  160 — 175°,  pressure  5 — 8*5  atmospheres  ;  1  part 
sulphate,  1  part  lime,  and  25  parts  water  gave  31*7  per  cent,  of  the 
sulphate  converted  into  hydrate.  The  decomposition  is  so  imper- 
fect that  the  process  cannot  be  applied  practically. 

Decomposition  of  Sodium  Sulphate  hy  means  of  Barium  Garhonate  and 
Caustic  Lime. — Hill  found  that  sodium  sulphate  boiled  with  an  equiva- 
lent each  of  barium  carbonate  and  lime  under  pressure,  the  sulphate 
was  converted  completely  into  caustic  soda.  Wartha  has  shown  that 
the  decomposition  goes  on  in  open  vessels.  Wartha's  results  were 
confirmed.  Both  freshly  precipitated  barium  carbonate  and  witherite 
were  used ;  in  the  latter  case  complete  decomposition  only  resulted 
after  a  second  addition  of  witherite. 

Decomposition  of  Sodium  Nitrate  hy  means  of  Calcium  Carbonate. — 
Vessels  of  glass,  porcelain,  and  wrought-iron  were  all  acted  on.  A 
platinum  boat  heated  in  a  porcelain  tube  was  used,  and  although  exact 
results  were  not  obtained,  as  the  boat  was  strongly  attacked,  yet  the 
investigation  shows  that  1  equivalent  of  nitrate  heated  with  2-5  equiva- 
lents of  carbonate  is  completely  converted  into  caustic  soda,  and  that 
the  greater  part  of  the  nitric  acid  can  be  recovered.  This  appears  to 
be  a  good  process,  if  only  suitable  apparatus  can  be  obtained. 

Behaviour  of  Chlorates  in  Hot  Solutions. — On  passing  chlorine  into 
milk  of  lime,  5  molecules  of  chloride  should  be  produced  to  1  mole- 
cule of  chlorate,  but  an  excess  of  chloride  is  always  found  ;  this  is 
commonly  supposed  to  be  partly  due  to  the  evolution  of  oxygen,  espe- 
cially on  heating.  Solutions  of  potassium  chlorate  were  found  to 
remain  unchanged  on  boiling.  A  solution  of  calcium  chlorate  mixed 
with  excess  of  calcium  chloride,  suffered  no  cliange  in  the  chlorate  on 
long  boiling. 
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Preparation  of  Potassium  Ferricyanide  hy  means  of  Lead  Peroxide. — 
The  method  proposed  by  Bottger  {Dingl.  pohjt.  J.,  1859,  151,  430), 
in  which  ferrocyanide  made  strongly  alkaline  with  potash,  is  boiled 
with  lead  peroxide,  gives  no  ferricyanide  if  carbonic  anhydride  be 
excluded.  Whereas  Schonbein's  method  (Diiwl.  polyt.  */.,  1857,  146, 
155)  of  boiling  ferrocyanide  solution  with  lead  peroxide,  carbonic 
anhydride  being  passed  to  neutralise  the  potash  formed,  quickly  gives 
ferricyanide  in  quantity. 

Preparation  of  Benzoic  Acid  from  Benzoyl  Trichloride  and  Water. — 
The  conversion  takes  place  in  open  vessels  on  boiling  for  about  four 
hours,  as  well  as  in  sealed  tubes  under  pressure.  J.  T. 

Composition  of  Weldon  Mud  and  Similar  Substances.     By 

Jezlee  {Dingl.  polyt.  /.,  239,  74 — 78). — The  author  mentions  that  he 
has  studied  the  recovery  of  manganese  since  1875  (ibid.,  215,  446), 
and  found  that  after  obtaining  the  recovered  product  in  a  solid  form, 
the  method  generally  in  use  in  the  Weldon  process  for  examining  the 
recovered  product  could  no  longer  be  applied.  He  states  that  his 
results  appear  to  confirm  Post's  investigations,  although  they  were  not 
arrived  at  by  the  same  mode  of  working.  The  recovery-product  was 
■found  to  contain  varying  proportions  of  bin  oxide  of  manganese,  but 
always  more  than  2  mols.  Mn02  to  1  mol.  base,  the  latter  either  as 
MnO  or  as  a  fixed  lime.  The  recovery  products,  when  not  heated  above 
120" — a  temperature  which  is  not  requisite  for  oxidation — show  a 
higher  percentage  of  water  than  that  corresponding  with  the  formula 
CaMnOoHs.  A  product  prepared  on  a  large  scale,  according  to 
Weldon's  process,  from  partly  slaked  lime,  showed  distinct  signs  of 
unaltered  lime  particles.  In  order  to  determine  the  presence  of  a 
compound  of  lime  and  manganese  in  the  product  thus  obtained,  the 
author  had  to  work  out  a  method  which  admitted  the  separation  of 
fixed  lime  from  foreign  lime.  It  was  found  that  from  such  bodies 
suspended  in  water  in  a  finely  divided  state  fixed  lime  would  be 
extracted  as  bicarbonate  by  treatment  with  carbonic  acid,  having  pre- 
viously saturated  all  foreign  lime  with  carbonic  acid.  Unfortunately 
it  has  not  been  determined  whether  this  decomposition  was  perfect. 
If  such  compounds  fused  in  a  glass  tube  are  again  suspended  in  water 
and  heated  with  carbonate  of  calcium  at  120",  free  carbonic  acid  gas  is 
evolved,  and  is  said  to  emanate  entirely  from  the  carbonate  of  calcium 
used  and  to  have  been  expelled  by  manganese  dioxide.  If  such  com- 
pounds (Weldon  mud  and  the  substances  described  by  Gorgeu  and 
Berthier)  are  exposed  to  the  action  of  carbonic  acid  in  the  wet  state,  no 
reaction  takes  place,  or  if  any  it  is  but  very  slight.  D.  B. 

Technology  of  Glass.  By  M.  MuLLini  (Dingl.  polyt.  J.,  238, 
65 — 69). — When  iron  oxide  is  dissolved  in  glass,  it  gives  a  green 
colour  only.  In  yellow,  brown,  and  red  enamels,  where  the  colour  is 
due  to  iron  oxide,  this  is  in  a  state  of  fine  division.  As  soon  as  the 
oxide  becomes  dissolved,  the  green  colour  is  produced  and  gas  is 
evolved,  probably  oxygen. 

In  the  preparation  of  white  glass,  a  thick  layer  almost  always  has  a 
pale  green  tint,  due  to  a  small  amount  of  iron.     By  the  addition  of 
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manganese,  this  tint  is  removed.  The  admixture  is  so  managed  that 
the  quickly  cooled  glass  shows  a  pale  rose  tint ;  when  slowly  cooled, 
the  glass  is  then  colourless.  Hence  the  effect  of  manganese  cannot  be 
the  conversion  of  iron  protoxide  into  peroxide.  Not  more  than  0*1  per 
cent,  of  iron  can  be  thus  disguised.  The  manganese  oxide  is  best 
added  after  the  glass  mixture  has  been  run  down,  otherwise  loss  of 
decolorising  power  results  from  partial  reduction  of  the  manganese. 

A  glass  containing  1  per  cent,  iron  protoxide  and  6  per  cent,  man- 
ganese protoxide,  when  heated  in  a  stream  of  oxygen,  became  deep 
orange-red,  and  in  a  thick  layer  was  perfectly  opaque.  On  fusing 
in  a  stream  of  hydrogen,  the  colour  passed  through  pale  brown  to 
very  pale  yellow-,  and  the  glass  became  perfectly  transparent. 

J.  T. 

Composition  of  Clay  for  Porcelain.  By  H.  Segee  (Dingl. 
polyt.  /.,  238,  169 — 173,  and  Thonindustriezeitung,  1880,  157  and 
165). — With  respect  to  the  separation  of  clay  substance  by  means  of 
hot  concentrated  sulphuric  acid,  it  may  be  noted  that  felspar  is  also 
somewhat  attacked.  Pure  Norwegian  felspar,  on  being  heated  for 
15  hours  with  concentrated  sulphuric  acid,  lost  359  per  cent.,  which  was 
made  up  of  0*55  per  cent,  potash,  0*62  per  cent,  alumina,  and  2'4!  per 
cent,  of  silica. 

Analyses  of  numerous  mixtures  for  porcelain  are  given. 

Ground  pegmatite  is  used  as  glaze  for  the  Belgian  and  French 
porcelain  given.  J.  T. 

Contributions  to  the  Knowledge  of  Clay  and  Earthenware 
Goods.  (Dingl.  polyt.  J.,  238,  344 — 349). — Schumacher  mentions 
that  for  Germany  it  is  preferable  to  use  "  dry  mixings  "  in  the  manu- 
facture of  earthenware.  However,  if  clays  rich  in  sand  are  employed, 
they  are  mixed  in  the  wet  state.  According  to  Limbor,  the  destruo- 
tion  of  fire-bricks  in  German  blast  furnaces  is  due  mostly  to  the  pre- 
sence of  alkalis,  and  not  so  much  to  the  deposits  of  carbon. 

According  to  Kosmann,  the  action  of  coke-slags  on  fire-bricks  is 
important  in  cases  where  generators  are  used,  and  it  is  desirable  that 
manufacturers  should  consider  the  composition  of  the  ash  of  the  coals 
when  such  furnaces  are  used. 

In  the  generators  of  Miiller  and  Eichelbrenner,  the  coke  from  the 
gas-coal  of  the  Gelsenkirchen  Riviers  was  burnt.  This  contains 
11*92  per  cent,  of  ash  of  the  following  composition  : — 
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Ash. 

Soluble  in  H2O. 

Total. 

Slag. 

SiOa     ... 



47-91 

62-95 

MO3  .  .  . 

— 

30-17 

25-23 

¥eA  , .  . 

— 

12-16 

— 

FeO     ... 

— 

— 

312 

MnaOi.  .  . 

— 

0-38 

— 

MnO  ... 

— 

— 

0-28 

CaO    ... 

0-24 

1-41 

0-46 

MgO    ... 

0-41 

1-22 

0-92 

Na.O  ...  . 

0-20 

2-60 

0-82 

K2O    ... 

....      0-26 

3-34 

3-51 

SO3 

0-84 

0-82 

— 

P2O5    ... 

— 

— 

0-55 

Fe   

— 

— 

0-09 

FeS 

— 

— 

0-04 

1-95 


100-01 


99-97 


The  aqueous  extract  represents  a  basic  mixture  of  sulphates ;  the 
residual  silicate  corresponds  with  tlie  formula  2RSi03.5Al2Si207. 2810.2 ; 
whereas  the  analysis  of  the  slag  gives  the  formula 

2RSi03.3Al2Si309.2Si02. 

The  slag  contained  small  globules  of  metallic  iron :  thus,  part  of  the 
iron  is  reduced  to  the  metallic  state  in  the  generator ;  the  sulphates  of 
calcium  and  magnesium  are  volatilised,   and  the  alkalis  reduced  to 


Michaelis  describes  the  preparation  of  artificial  paving  stones  in  the 
Thomndustriezeitu7ig  (1880,  123,  268).  In  the  present  paper  he  refers 
to  the  properties  these  stones  should  possess,  so  as  to  be  durable, 
laying  special  stress  on  the  difficulty  of  breaking  genuine  stones  by 
blows  with  a  hammer.     The  stone,  when  it  breaks,  should  not  split 


into  more  than  one  or  two  large  pieces. 


D.  B. 


Zinc  Distillation.  By  F.  Fischer  (Diyigl  polyt.  J.,  207,  387— 
392). — The  author  describes  convenient  apparatus  for  gas  analysis  and 
analyses  of  gases  taken  from  zinc-reduction  tubes  at  Letmathe : — 


Just  before  distillation  began 

Distillation  beginning,  upper  series 

After  some  time,  upper  series 

„  „       lower  series 

_ .     ."       .  »5  »>  a       

Distillation  almost  ended    


CO, 


15-58 
0-48 
1-06 
0-11 
110 
0-82 


CO. 


38-52 

92-16 
97-12 

98-04 


CII4. 


4  17 

trace 
trace 


H. 


41-70 

5-32 
1-83 

0-72 


N. 


trace 


101 
0-41 


trace 


Two  analyses  of  gases  from  muffles  at  Miinsterbusch  during  strong 
distillation  gave  as  follows : — 

VOL.   XL.  z 
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I.  IT. 

CO,.. 0-09  0-11 

CO  ....... .    95-36  97-42 

CH4     trace  — 

H    3-72  1-20 

N     0-61  0-92  J.  T. 

Dephosphorising  Pig-iron.  By  F.  Fischer  (Dingl  pohjt.  J., 
238,  416 — 424). — This  paper  gives  a  historical  account  of  the  re- 
searches made  hy  various  chemists  in  reference  to  the  dephosphori- 
sation  of  iron  since  1830.  ♦ 

Karsten  (ibid.,  130,  154),  Tanoyer  (123,  441 ;  137,  293),  and 
others  (168,  462),  found  that  a  large  addition  of  lime  in  the  blast 
furnace  process  withheld  the  sulphur  to  a  great  extent,  retarding  the 
passage  of  phosphorus  into  the  pig-iron.  According  to  Stein  {ibid., 
227,  106),  cyanide  of  ammonium  removes  phosphorus  from  phos- 
phoriferous  iron  or  iron  ores,  forming  phospham,  PNjH,  which  is  taken 
up  by  the  slag  rendered  basic  by  adding  magnesite,  dolomite,  witherite, 
or  bauxite  to  the  charge.  This  method  has  not  yet  proved  practically 
useful,  and  the  experiments  as  to  the  separation  of  phosphoric  acid 
from  the  ores  before  refining,  be  it  either  by  treatment  with  water 
(ibid.,  65,  234),  or  by  extraction  with  hydrochloric  acid  according  to 
Stromeyer  (ibid.,  175,  404),  or  with  sulphuric  acid  (Jacobi,  ibid.,  201, 
245  ;  230,  275),  showed  that  these  processes  were  too  costly.  It  has 
hitherto  been  possible  to  separate  the  phosphorus  only  from  the  refined 
iron. 

Wall,  Winkler,  and  Fleury  (ibid.,  129,  420;  161,305;  163,188; 
162,  314 — 427)  pass  an  electric  current  through  the  liquid  iron. 

Guest  and  Evans  (84,  46)  pass  steam  through  the  puddling  furnace 
with  a  view  of  separating  phosphorus  and  sulphur.  This  method  has 
been  improved  by  Nasmyth,  Weniger,  Parry,  and  others,  who  use 
superheated  steam.  Jordan,  however,  found  that  this  process  did  not 
fulfil  its  original  expectations.  Other  similar  proposals  have  been 
made  by  Schafhaubl  for  smelting  the  metal  in  an  atmosphere  of 
chlorine;  Audincourt,  adding  bleaching  powder;  Parker,  adding 
bleaching  powder  and  mineral  oil ;  Scherman,  adding  iodine  and  alka- 
line iodides ;  but  all  without  success.  The  use  of  calcium  fluoride  re- 
commended by  Wernecke  and  Cavon  has  been  more  successful  (ibid., 
166,  138;  188,472). 

Engelhart  and  Knowles  (59,  317;  149,  317)  tried  to  oxidise  the 
impurities  in  pig-iron  by  fusing  with  nitrate  of  potassium ;  Southall 
and  Crudgington  (ibid.,  94,  210)  recommend  to  add  borax,  alum, 
and  sulphur  to  the  mixture,  besides  soda  and  potash ;  whereas  Low 
(96,  80)  used  a  mixture  of  nitrate  of  potassium,  binoxide  of  man- 
ganese, and  charcoal.  Heaton,  Hargreaves,  and  Bessemer  (186, 
489;  190,  465;  191,  144,  459;  187,  480;  190,  32;  191,  216;  195, 
126)  proposed  similar  methods,  all  of  which  were  abandoned  after  a 
short  time. 

The  action  of  the  oxides  of  iron  and  manganese,  however,  appears 
to  exercise  a  more  beneficial  influence  in  removing  the  impurities 
contained    in   pig-iron;     a  process    depending    on    this  action  was 
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patented  by  Andre  in  1879.  In  addition  to  the  above,  the  use  of 
lime,  dolomite,  and  fluorspar  was  recommended.  The  process  adopted 
by  the  Gutelwffnungshutte  in  Oherliausen  was  undoubtedly  practically 
the  most  successful.  In  the  puddling  process,  the  slag  from  blast 
furnaces,  or  Bessemer  or  cupola  furnaces  was  ased,  which  is  known 
to  be  rich  in  manganese  and  lime,  and  free  from  phosphorus.  Until 
1831,  the  hearth  of  puddling  furnaces  was  made  with  sand ;  thus  the 
slag  was  rich  in  silica,  which  retards  the  combustion  of  the  silicon  and 
hinders  the  separation  of  phosphorus.  Hence  the  refining  process  was 
inserted,  which  was  again  superseded,  when  furnaces  with  slag  hearths 
were  introduced  and  fluxes  of  oxide  of  iron  and  lime  added.  The  re- 
action which  takes  place  is  well  known.  During  the  examination  of 
this  process,  the  author  had  occasion  to  investigate  the  gases  from 
puddling  furnaces  heated  by  a  direct  coal  fire,  the  metal  refined  being 
very  rich  in  phosphorus.  It  was  found  that  oxygen  was  always  present 
in  considerable  excess. 

In  1856  Bessemer  patented  his  well-known  process  of  preparing 
steel  and  bar-iron  from  fluid  pig-iron  without  the  use  of  combustibles. 
However,  it  was  soon  noticed  that  phosphorus  and  sulphur  were  not 
attacked  by  the  new  mode  of  treatment.  In  order  to  act  on  these, 
Bessemer  (ibid.,  143,  105 ;  175,  294)  passed  hydrocarbons,  hydrogen, 
or  steam  through  the  decarburised  iron  at  the  end  of  the  process,  but 
without  success. 

Fuchs  (65,  201)  and  Crawshay  (186,  244)  succeeded  in  separating 
phosphorus  by  the  use  of  a  lime  slag  in  the  puddling  process ;  Tissier 
(146,  118),  Eaton  (159,  371),  Drown  (231,  544),  and  Warner  (216, 
490)  used  soda;  Snelus  (208,  463;  234,  311)  used  a  lime- lining  in 
the  converter;  whereas  Siemens  (234,  312)  used  a  lining  of  mag- 
nesia and  bauxite,  and  Kochussen  and  Daelen  (209,  416)  lined  their 
furnace  with  oxide  of  iron.  Bell  (225,  264,  351;  229,  184,  290) 
and  Stead  (230,  278)  from  their  experiments  concluded  that  in  all  of 
these  cases  the  temperature  influences  the  success  of  the  operation 
considerably.  Troost  (186,  420)  and  Snelus  (208,  463)  mention 
that  the  separation  of  phosphorus  depends  chiefly  on  the  basicity  of 
the  slag.  The  researches  of  Krupp  (233,  44)  and  Thomas  and  Gil- 
christ (232,  451;  233,  46;  234,  308)  confirm  this  statement.  The 
high  temperature  in  the  Bessemer  converter  does  not  appear  to  hinder 
the  separation  of  phosphorus,  provided  the  slag  contains  less  than 
20  per  cent,  of  silicic  acid,  and  the  quantity  of  phosphoric  acid  it  has 
to  absorb  does  not  exceed  12  per  cent. 

Harmet  (234,  312)  has  patented  the  following  process : — The 
silicon  and  carbon  are  first  eliminated  from  the  pig-iron,  using  the 
ordinary  acid  lining  in  the  converter ;  the  iron  is  then  transferred  to  a 
second  converter  with  a  basic  lining,  the  slag  being  retained  in  the 
first  converter.  Neither  this  process,  nor  that  of  Osann  (230,  511) 
seem  to  have  been  practically  successful  as  far  as  is  known. 

The  experiments  made  with  a  view  of  improving  the  lining  of  the 
Bessemer  converter  appear  to  be  more  important.  Ponsard,  like 
Riley  (234,  311),  mixes  powdered  slaked  lime  with  10  to  30  percent, 
graphite  and  10  per  cent,  fireclay  in  a  moist  state  and  presses  the 
mixture  into  bricks,  which  are  afterwards  dried  and  heated.     Crossley 
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prepares  a  basic  lining  with  lime  and  dolomite,  or  lime  and  ferric 
oxide,  adding  5  to  20  per  cent,  of  aluminate  of  sodium  to  the  mixture 
as  a  "  binding  agent." 

The  Bochumer  Verein  fur  Berghau  und  Gicssstahlfabrikation  uses  a 
mixture  of  caustic  lime  or  slaked  lime  or  dolomite  and  litharge,  red 
lead,  binoxide  of  manganese  or  chloride  of  manganese,  and  the  re- 
quisite quantity  of  water  to  enable  the  mixture  to  be  formed  into 
bricks,  which  are  dried  and  heated. 

Jungmann  and  Uelsmann  recommend  the  use  of  chlorides  as 
"  binding  agents." 

The  Adienverein  ChitehoffnungshilUe  in  Oberhausen  prepares  bricks 
for  lining  furnaces  by  mixing  bauxite  with  bole,  slaked  lime,  or  dolo- 
mite, and  pressing  the  mixture  into  brick-forms.  D.  B. 

Slag  obtained  during  the  Dephosphorising  of  Iron.    By  W. 

POCHIN  (Bied.  Gentr.,  1880,  770). — The  slag  was  first  converted  into  a 
superphosphate  by  sulphuric  acid,  then  powdered,  and  part  of  the 
iron  and  lime  removed  by  hydrochloric  acid.  The  results  were  as 
follows : — 

Si02    13-81  9-50 

P2O6    7-38  9-76 

re304 6-92  9-28 

CaO    57-87  59-35,  &c. 

E.  W.  P. 

Boiler  Incrustation.  (Bingl.  polyt.  /.,  237,  392— 396).— A 
boiler  in  which  the  plates  were  overheated  was  found  to  have  an 
incrustation  over  which  lay  a  flocculent  deposit,  the  latter  being  so 
greasy  that  it  was  not  wetted  by  water.  Ether  extracted  a  fatty  mass 
from  the  deposit,  but  much  less  from  the  incrustation.  Analysis 
gave — 

Deposit.  Incrustation. 

CaCOa 66-51  52-12 

MgCOa  19-55  22-55 

FesOa  and  AI2O3    ....        7-75  19-11 

Insoluble    4-45  7*03 


98-26  100-81 

In  a  boiler  near  Diisseldorf  a  deposit  6  cm.  thick  formed  on  the  first 
plate  of  the  right-hand  furnace  tube.  A  yellow  powder  was  deposited 
at  the  bottom  of  the  boiler.  These  were  analysed,  as  also  the  incrus- 
tation on  the  left-hand  tube  and  the  feed- water. 


I 
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Powder.  Left  tube.       Thick  deposit. 

CaO ..  50-92  35-28  35-36 

MgO    0-92  6-14                5-76 

FeoOa  and  AI2O3 0-75  0-52                 0-81 

SO3 2-16  42-40  44-12 

CO2 38-83  4-48                3-90 

Insoluble 2-24  3-55                 3-67 

H2Oatl30°    1-02  2-71                0-96 

„     above  130° 0-63  3-26                 2  61 

Alkalis,  organic,  loss. .  2-53  1*66                 2-81 

100-00  100-00  100-00 

The  powder  from  all  was  easily  wetted  by  water. 
The  feed- water  contained  per  litre — 

CaO.  MgO.  SO3.  CI.  N2O5. 

0-186  0-011  0-071  0-025  trace 

J.  T. 
Illuminating  Power  of  Benzene,  Toluene,  Ethylene,  and 
Ether.  By  Knublauch  (Ber.,  14,  240— 246).— The  author  has  ex- 
perimented on  the  influence  of  the  introduction  of  known  quantities 
of  benzene,  toluene,  ethylene  and  ether,  on  the  luminosity  of  coal-gas, 
and  finds  that  the  illuminating  power  depends  on  the  number  of  atoms 
of  carbon  liberated.  W.  C.  W. 

Products  from  the  Manufacture  of  Petroleunx  Gas.    By  W. 

RuDNEW  (Dingl.  polyt.  J.,  239,  72 — 74). — In  Russia,  and  especially  in 
the  vicinity  of  the  River  Volga,  the  preparation  of  gas  from  petroleum 
is  carried  on  very  extensively,  as  it  is  found  that  owing  to  the  low 
price  of  petroleum,  gas  can  be  made  more  cheaply  from  this  than 
from  coal.  In  making  gas  from  petroleum  a  considerable  amount  of 
tar  is  obtained. 

At  the  gasworks  in  Kasan  491,400  kilos,  of  petroleum  from  Baku 
are  consumed  annually  in  the  production  of  gas  ;  the  yield  of  tar 
varying  between  13,100  and  16,380  kilos.  The  latter  is  liquid,  and 
gives  by  distillation — 

1.  Benzene:  colourless  liquid;  sp.  gr.  0-875  at  19",  yielding  a  distil- 
late of  94  per  cent,  between  80°  and  100^. 

2.  A  mixture  of  benzene  and  toluene:  colourless  liquid;  sp.  gr. 
0-870  at  19-5°,  boiling  at  80°,  yielding  64*6  per  cent,  between  8U°  and 
108°,  and  26-9  per  cent,  between  100°  and  120".  The  tar  is  very  rich 
in  light  hydrocarbons. 

3.  Naphthalene.     The  tar  contains  about  5  per  cent,  of  this. 

4.  Anthracene.  At  the  present  time  the  distillation  is  not  carried 
lieyond  a  temperature  of  270°,  when  the  whole  of  the  naphthalene 
distils  over ;  it  was  found,  however,  that  at  this  stage  the  temperature 
rises  very  rapidly  to  350°,  after  which  a  distillate  consisting  of  a 
thick  green  oily  liquid  is  obtained.  On  cooling,  this  oil  deposits  solid 
hydrocarbons  consisting  mainly  of  anthracene. 

It  is  a  remarkable  fact  that  the  tar  is  almost  entirely  free  from 
phenolic  bodies.  D.  B. 
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Commercial  Petroleums.  By  Oglobline  (Bull.  Soc.  GMm.  [2], 
34,  682). — Although  the  sp.  gr.  of  the  American  petroleum  is  less 
than  that  of  the  Caucasian,  the  former  contains  a  greater  proportion 
of  heavy  oils.  Both  varieties  emit  inflammable  vapour  at  so  low  a 
temperature,  that  their  use  in  the  crude  state  is  attended  with  danger. 
The  Caucasian  oil  is  not  more  diflBcnlt  to  purify  than  the  American, 
and  it  is  superior  to  the  latter  as  an  illuminating  agent.  As  far  as 
expense  and  intensity  of  light  are  concerned,  the  Caucasian  oil  burns 
better  with  a  flat  wick,  the  American  oil  with  a  round  wick  ;  the 
height  of  the  end  of  the  wick  above  the  surface  of  the  oil  has  a  much 
greater  eflfect  on  the  illuminating  power  of  the  latter  than  on  that  of 
the  former.  C.  H.  B. 

Use  of  Maize  in  the  Preparation  of  Starch,  Sugar,  Spirit, 
and  Beer.  (Dingl.  polyt.  /.,  238,  488— 493).— Although  the  pro- 
posals made  by  Polas,  Pelouze,  Biot  and  Soubeiran  (ibid.,  63,  165  ; 
94,  326;,  86,  215;  86,  213)  to  obtain  the  sugar  from  the  maize- 
plant  have  not  been  of  practical  value,  Riche  appears  to  have  suc- 
ceeded in  abolishing  the  extraction  of  starch  from  potatoes  and  wheat 
to  a  great  extent  by  working  up  maize  for  starch.  Maize-grain  has 
the  following  composition  : — 

Water.  Starch.  Albumin.  Oil. 

17-10  59-00  12-80  7-00 

Dextrin  and  sugar.  "Woody  fibre.  Ash. 

1-50  1-50  1-10  =  100-00 

In  order  to  obtain  the  starch,  the  short  fermentation  process  with 
water  or  water  containing  soda  is  used.  The  treatment  with  dilute 
soda-lye  (2°to3°B.)  is  customary  in  the  north  of  France  and  in 
England.     Stronger  lyes  occasion  loss  of  albumin. 

In  order  to  prevent  the  rapid  destruction  of  maize-flour,  in  conse- 
quence of  the  presence  of  an  oil  easily  rendered  rancid,  Chiozza  pro- 
poses to  treat  maize  with  dilute  sulphuric  acid. 

To  convert  maize-starch  into  sugar,  the  apparatus  recommended  by 
Colani  and  Kriiger  is  not  practical,  as  the  mixture  of  starch  and  acid 
water  is  a  bad  conductor  of  heat,  so  that  in  a  large  apparatus  that  part 
nearest  to  the  sides  of  the  vessel  is  converted  into  sugar  or  even 
caramellised  before  the  middle  part  has  been  dissolved. 

Bardy,  Boulogne,  Dusart  and  Gibon  have  surmounted  this  difficulty 
by  introducing  the  mixture  in  thin  layers. 

According  to  Theissen's  patent,  maize-grain  is  steeped  in  water, 
then  squeezed  between  rollers  and  the  mass  drenched  in  a  sieve  with 
water.  The  liquid  starch  which  runs  through,  is  used  in  the  prepa- 
ration of  spirit,  whereas  the  residue  on  the  sieve  is  pressed  into  cakes, 
and  forms  an  excellent  fodder. 

In  order  to  malt  maize,  Kohn  proposes  to  soak  it  in  water,  occupy- 
ing four  or  five  days  in  the  winter  and  twenty-six  to  thirty-six  hours 
during  the  summer  months.  It  is  then  placed  in  layers  and  kept  at 
rest  until  it  heats  and  begins  to  sprout.  As  soon  as  the  bed  has 
become  sensibly  hot,  it  is  turned  over. 
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Witli  regard  to  the  coramercial  value  of  maize,  Delbriick  reports 
that  the  amount  of  water  in  Roumanian  maize  varies  from  13  "6  to 
23*8  per  cent.;  starch  54*2  to  58*7  per  cent.  American  maize  con- 
tains about  58  per  cent,  starch.  The  value  appears  to  depend  on  the 
consistency  of  the  husks,  seeds  with  thick  husks  containing  less  starch 
than  thin  husks.  Mexican  maize  contains  4*8  to  5"8  per  cent,  fat  and 
49  to  49*5  per  cent,  starch.  As  a  rule  maize  decorticated  by  boiling  in 
the  "first  mash  vat "  gives  a  very  small  yield  of  spirit. 

In  conclusion,  the  mashing  process  is  more  fully  dwelt  upon  by 
Delbriick  in  the  original  paper,  a  complete  sketch  of  the  apparatus 
used  in  each  of  the  operations  being  given.  D.  B. 

The  Decrease  of  Nitrogen  in  Malt  Wort  during  Fermenta- 
tion. By  H.  Geimmer  (Ber.,  14,  140 — 144). — During  a  five  days' 
fermentation  of  malt  wort,  the  yeast  produces  about  10  times  its  weight 
of  alcohol,  and  removes  7 '7 6  per  cent,  of  nitrogen  from  the  liquor. 
After  the  beer  has  been  in  the  barrels  several  months,  a  sli2:ht  increase 
in  the  amount  of  nitrogen  is  frequently  observed.  W.   C.  W. 

Treatment  of  Must  in  the  Press  House.  By  P.  Seucker  (Bied. 
Centr.,  1880,  761). — The  quality  of  a  wine  is  often  spoilt  in  the  press 
house,  as  so  much  depends  on  the  treatment  of  the  must.  Generally 
the  grapes  are  allowed  to  remain  for  some  time  before  they  are  pressed, 
and  no  attempt  is  made  to  improve  the  quality  of  the  resulting  wine. 
This,  however,  can  be  done  by  treading  out  the  grapes,  as  well  as  by 
separating  the  forerunnings  from  the  second  pressings. 

The  experimental  results  show  that  when  the  grapes  are  of  medium 
or  poor  quality,  the  adoption  of  either  of  the  above  methods  is  to  be 
strongly  recommended  ;  and  whilst  the  cost  of  the  former  is  but  little 
more,  the  latter  does  not  increase  the  expense  at  all. 

E.  W.  P. 

Wines  from  Cloudberry  and  Cranberry.  By  C.  0.  Cech 
(Dingl.  polyt.  J.,  238,  174—176). — An  essential  distinction  between 
these  fruit  wines  and  grape  wines  is  the  much  smaller  amount  of 
extractive  matter  in  the  former,  a  difference  largely  due  to  the  longer 
time  the  grapes  are  left  on  the  plants  after  coming  to  maturity, 
whilst  the  berries  are  gathered  when  quite  fresh. 

Cloudberry  (R'lihus  chama3morus)  wine  is  dark  amber-yellow,  very 
sweet,  the  taste  of  citric  acid  being,  very  perceptible.  Acids  and 
alkalis  do  not  change  its  colour ;  lead  acetate  gives  a  yellowish- white 
precipitate.     Its  analysis  is  given  under  (I)  : — 


I. 

II. 

Specific  gravity     . . 

..      1-04 

1-03 

Extract 

..      1-12  p. 

c.                1-04  p 

Ash 

. .      0-13 

0-15 

Alcohol   

..      1-15 

0-80 

Sugar 

. .      615 

5-10 

Acid    

. .      0-80 

1-20 

Tannin    

— 

,                 traces 
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Cranberry  (Yacciniuin  oxycoccos)  wine  has  an  amaranth,  colour. 
Nitric  acid  turns  it  yellow ;  with  ammonia  it  remains  red,  but  with  a 
greenish  shade ;  with  soda  it  becomes  green  ;  and  with  lead  acetate  it 
gives  a  light  grey  precipitate.  It  has  a  sweet  taste,  in  which  citric 
acid  is  observable.     Its  analysis  is  given  under  (II).  J,  T. 

Spontaneous  Changes  in  Raw  Sugars.  By  U.  Gaton  (Compt. 
rend.,  91,  993 — 995). — The  paper  relates  to  the  spontaneous  trans- 
formation of  portions  of  crude  crystallisable  sugar  into  reducing 
sugar  under  the  influence  of  some  inverting  ferment.  The  author 
finds  that  whilst  borax,  sulphurous  acid,  and  calcium  bisulphite  are 
ineffectual  in  preventing  this  transformation,  on  the  other  hand, 
sodium  salicylate,  and  sodium  or  potassium  acetate,  maintain  the 
sugar  in  its  original  state,  and  he  suggests  that  these  agents  may  be 
applied  industrially.  R.  R. 

Composition  and  Unwholesome  Effects  of  a  Potato  Sugar. 

By  J.  Nessler  (Landw.  Versuchs.-Stat.,  26,  207 — 211). — A  sample  of 
potato  sugar  used  for  the  purpose  of  strengthening  weak  wines  was 
found  on  analysis  to  contain  26  per  cent,  of  unfermentable  substance,; 
and  the  question  arose  whether  this  had  any  connection  with  the  evi) 
after-effects  consequent  on  the  consumption  of  large  quantities 
such  wines.  Experiments  were  therefore  instituted  with  a  view 
settle  this  question ;  in  one  case  the  author  imbibed  the  unfermentable 
constituents  of  200  grams  of  potato  sugar  in  one  day,  and  at  anothei 
time  his  assistant  took  half  the  quantity :  in  both  cases  nnpleasanji 
consequences  followed,  headache,  vomiting,  and  cold  perspiratioiii 
ensuing,  whereas  the  unfermentable  components  of  cane-sugar  did  nc 
produce  any  evil  effect,  J.  K.  C. 

Dry  Distillation  of  Wood.  By  E.  Fischer  (Dingl.  polyt.  J.,  238, 
55 — 57). — 100  kilos,  beechwood  give  about  45  kilos,  vinegar  (with 
4  kilos,  acetic  acid  and  1*1  kilos,  of  wood  spirit),  23  kilos,  charcoal,] 
and  4  kilos,  tar,  with  28  kilos,  of  gas  of  the  following  average  com* 
position : — 

COg.  CO.  OH4.  H.  H2O. 

20-0  7-0  0-5  0-05  0-45 

Owing  to  the  large  amount  of  carbonic  anhydride  and  water  pre- 
sent its  practical  value  does  not  appear  to  be  high.  J.  T. 
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Observations  on  a  Group  of  Rays  in  the  Solar  Spectrum. 

By  L.  Thallon  (Gompt.  rend.,  91,  368). — These  observations  were 
made  with  a  view  to  ascertain  whether  the  movement  of  the  source  of 
light  conld  modify  the  wave-length  of  the  rays  emitted.  The  group 
of  rays  chosen  consisted  of  two  iron  lines,  6,  c,  on  the  outside  of  each 
<^f  which  is  a  telluric  line,  a,  d.  When  the  sHt  of  the  spectroscope  is 
directed  upon  the  centre  of  the  sun's  disc,  the  distances  a — b  and 
c — d  are  apparently  almost  equal  (=  0-25  and  0-24  respectively). 

Suppose  the  slit  to  be  directed  upon  the  eastern  edge  of  the  sun's 
disc.  If  the  above  theory  be  correct,  the  iron  lines  will  now  hii 
shifted  from  left  to  right,  while  the  telluric  rays  will  be  stationary, 
the  distance  a — b  be  0-29,  and  the  distance  c — d  0-20.  This  expec- 
tation was  strictly  fulfilled,  a  corresponding  effect  being  produced 
by  directing  the  slit  upon  the  western  edge  of  the  sun. 

C.  W.  W. 

Measurement  of  the  Intensity  of  some  Obscure  Rays  of  the 
Solar  Spectrum.  By  Gouy  (Compt.  rend.,  91,  883). — By  the  method 
previously  described  (Compt.  rend.,  December,  1879),  the  author  has 
measured  the  intensities  of  three  rays  (unity  is  one  ten-millionth  of  a 
millimeter).  The  ray  c  has  an  intensity  of  I'l  ;  the  ray  b  has  an 
intensity  of  0*9,  and  the  ray  4957  (Angstrom)  one  of  0'45. 

The  measurement  of  the  intensities  of  the  rays  of  the  Group  B 
(between  6866  and  6880)  conclusively  shows  that  these  rays  are  atmo- 
spheric, c.  w.  w. 

Refraction  Equivalents  of  the  Diamond  and  of  Carbon  Com- 
pounds. By  J.  H.  GLADSTaNE  (Chem.  News,  42,  175). — The  specilic 
refraction  of  a  substance,  which  has  for  some  time  been  recognised  as 
an  important  physical  property,  promises  now  to  be  of  great  service  to 
chemists  in  deciding  the  rational  constitution  of  many  compounds.  The 
refraction  equivalent  of  a  substance  is  the  specilic  refraction  multiplied 
by  the  atomic  weight.  The  refraction  equivalent  of  crystallised  carbon 
or  diamond  is  5*0,  and  that  is  the  value  of  this  element  in  the  large 
majority  of  its  compounds ;  but  in  certain  cases,  as,  for  instance,  the 
whole  of  the  aromatic  series,  the  carbon  has  a  higher  refractive  value. 
Briihl  has  put  forward  the  theory  that  whenever  there  is  a  double  link- 
ing of  the  carbon-atom,  the  refraction  equivalent  is  raised  by  about  2*0. 
The  author  supports  this  view,  but  contends  that  it  fails  to  explain 
several  other  cases  of  high  specific  refraction,  as  e.g.,  tlio  essential  oils, 
which  give  refraction-equivalents  about  three  above  the  normal ;  the 
compounds  containing  cinnamyl ;  and  especially  the  hydrocarbons 
which  are  richest  in  carbon.  It  is  remarkable  that,  whereas  the  re- 
fraction of  the  carbon  increases  rapidly  in  these  hydrocarbons  as  tiie 
proportion  of  hydrogen  diminishes,  it  has  only  the  normal  value  in 
diamond  where  there  is  no  hydrogen  at  all.  D.  B. 
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Influence  of  Change  of  Temperature  and  Pressure  on 
Double  Refraction.  Bj  F.  Pfaff  (Jahrh.  f.  Min.,  1880,  1,  Ref. 
151). — The  author's  method  consists  in  observing  the  shifting  of  the 
coloured  bands  produced  by  alteration  of  temperature  in  wedge- 
shaped  plates  illuminated  by  parallel  polarised  light.  By  rise  of  tem- 
perature, the  refractive  indices  of  the  ordinary  and  extraordinary  rays 
are  altered  in  different  degrees.  An  increase  or  decrease  of  the  difference 
between  the  two  rays — that  is  to  say,  an  increased  or  decreased  doable 
refraction,  is  indicated  by  a  shifting  of  the  bands  towards  the  thin  or 
thick  end  of  the  wedge  respectively.  A  rise  of  temperature  of  200° 
'produced  the  following  effects  : — 

I.  Optically  Uniaxial  Crystals. — A.  Shifting  of  the  bands  towards 
the  thick  end  :  quartz.  B.  Towards  the  thin  end  :  vesuvian,  beryl, 
apatite.  C.  No  perceptible  alteration  :  calcite,  dolomite,  chalybite, 
tourmaline,  mellite,  potassium  ferrocyanide,  zircon,  and  tinstone. 

II.  Optically  Biaxial. — (1,)  Rliombic  crystals.  A.  Shifting  of 
the  bands  towards  the  thick  end:  arragonite  X  to  the  median  line)  ; 
cselestin  (X  to  the  axis  c).  B.  Towards  the  thin  end  :  topaz,  celes- 
tin,  and  heavy  spar,  all  cut  at  right  angles  to  the  first  median  line. 
C.  Alteration  none  or  scarcely  perceptible-:  anhydrite,  topaz,  arragon- 
ite, witherite,  and  cerussite. 

(2.)  Monoclinic  crystals.  In  adularia  (||  M)  and  mica  the 
bands  are  shifted  towards  the  thin  end  ;  in  gypsum  (||coPc>o)  towards 
the  thick  end. 

(3.)  Triclinic  crystals,  e.g.,  albite,  oligoclase,  labradorite,  anor- 
thite,  axinite,  cyanite,  and  cuprie  sulphate  exhibited  no  alteration. 

An  alteration  in  the  length  of  the  axis  of  elasticity  by  heating  was 
directly  observed  in  cleavage-laminae  of  gypsum.  The  position  of 
extinction  with  crossed  Nicols  was  altered  to  the  amount  of  5°  when 
the  lamina  was  heated  till  it  began  to  give  off  water. 

To  observe  the  influence  of  pressure,  the  crystalline  wedges  were 
introduced  into  a  strong  glass  cylinder  containing  water,  and  uniformly 
compressed  on  all  sides  by  a  pressure  of  40  atmospheres  exerted  on 
the  surface  of  the  water.  Bitter  spar,  calcspar,  celestin,  heavy  spar, 
and  gypsum  exhibited  a  distinct  shifting  of  the  bands  in  the  same 
direction  as  that  which  was  produced  in  the  same  crystals  by  lowering 
of  temperature.  The  degrees  of  susceptibility  to  heat  and  to  pressure 
were,  however,  by  no  means  equal,  some  crystals  which  were  very 
sensitive  to  heat  being  quite  insensible  to  pressure,  whereas  others 
which  were  sensitive  to  pressure  were  insensible  to  heat.         H.  W. 

The  Unit  in  Absolute  Electrical  Measurements.  By  Lipp- 
MANN  (Co7npt.  rend.,  92,  183 — 186). — The  absolute  electromagnetic 
units  of  resistance  and  capacity,  and  the  formulae  for  passing  from  an 
absolute  electromagnetic  to  an  absolute  electrostatic  system,  are  indepen- 
dent of  the  choice  of  the  unit  of  force.  The  units  of  intensity  and  electro- 
motive force  on  the  other  hand  depend  on  the  unit  of  force.  The  dy7ie 
possesses  special  advantages  only  in  the  case  of  the  determination  of 
magnetic  intensity  by  the  method  of  oscillations;  moreover,  it  compli- 
cates the  formulae  for  passing  from  one  system  to  another,  necessitating 
the  use  of  a  factor,  and  thus  nullifying  the  advantage  of  a  decimal 
.system.    This  difficulty  might  be  obviated,  and  perhaps  the  adoption  of 
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a  universal  system  of  units  facilitated,  by  taking  as  the  fundamental 
units  of  time,  distance,  and  force,  the  second,  the  meter,  and  the  gram. 

C.  H.  B. 

Theory  of  the  Galvanic  Couple.  By  F.  Exner  (Wien.  Akad. 
Ber.  [2],  82,  376 — 424). — The  object  of  this  paper  is  to  replace  the 
contact  theory  of  the  voltaic  pile  by  a  chemical  one. 

It  is  a  well-known  fact  that  a  chemical  reaction  takes  place  between 
two  substances  with  evolution  of  heat  when  the  potential  chemical 
energy  of  the  components  is  greater  than  that  of  the  products,  and 
the  heat  evolved  is  the  equivalent  of  the  energy  lost.  For  example, 
the  arrangement  Zn  +  H2O  represents  a  greater  potential  energy  than 
Zn  -f  OH2,  and  the  result  is  the  decomposition  of  the  water  by  the  zinc, 
with  evolution  of  heat.  Similarly  the  potential  energy  of  Zn  -f-  CUSO4 
is  greater  than  that  of  the  products  of  the  reaction  ZnS04  +  Cu,  &c.,  and 
the  energy  lost  in  the  reaction  will  appear,  according  to  the  arrange- 
ment of  the  experiment,  either  as  heat  or  electricity.  When  zinc 
dissolves  in  water,  the  chemical  energy  which  is  lost  reappears  as 
positive  and  negative  electricity,  and  when  a  maximum  is  reached 
these  reunite  and  appear  in  the  form  of  heat.  G.  T.  A. 

Influence  of  Concentration  of  the  Solutions  on  the  Electro- 
motive Force  of  DanielFs  Cell.  By  J.  v.  Hepperger  {Wien.  Akad. 
Ber.  [2],  82,  326— 341).— The  Daniell's  element  used  in  the  experi- 
ments  consisted  of  two  beakers,  one  of  which  contained  a  zinc  plate 
and  a  titrated  zinc  sulphate  solution  (of  50  to  10  per  cent.),  the  other 
a  copper  plate  and  copper  sulphate  solution  of  sp.  gr.  1*173.  Com- 
munication between  the  two  beakers  was  made  by  an  inverted  U-tube, 
4  decimeters  long,  closed  at  the  end  with  porous  (?)  earthenware 
plates,  and  filled  by  means  of  an  opening  at  the  bend  with  a  solu- 
tion of  zinc  sulphate  of  the  same  concentration  as  that  in  the  beaker. 
A  Siemens'  resistance  cell  and  Edelmann's  reflecting  galvanometer 
were  included  in  the  circuit,  and  the  readings  were  made  by  a  tele- 
scope provided  with  a  scale,  and  placed  at  the  distance  of  2  meters. 
Taking  the  electromotive  force,  E50,  of  a  circuit,  in  which  the  zinc 
electrode  is  immersed  in  a  mixture  of  equal  parts  by  weight  of 
water  and  zinc  sulphate,  or  a  50  per  cent,  zinc  sulphate  solution  as 
unity,  the  following  values  were  obtained  :  E50  =  I'OOO,  E^,,  =  I'OOG, 
Eso  =  1-010,  E20  =  1-014,  Eio  =  1-020. 

Moser's  res\i]ts(Wiedemami,^s  Annalen,  3, 216)  agree  with  the  authors. 

The  following  table  gives  values  representing  the  influence  of  the 
concentration  of  the  solutions  in  a  Daniell's  element :  — 


^1 


Solution  of  Copper 

Sulphate  at  18-5°  C. 

Satu- 

AtlS'^C. 

rated. 

30  p.  c. 

25  p.  c. 

20  p.  c. 

15  p.  c. 

10  p.  e. 

5  p.  c. 

lp.C. 

Saturated. 

1000 

0-998 

0-997 

0-995 

0-992 

0-989 

0-984 

0-971 

/  60  p.  c. 

1-004 

1-002 

1001 

0-999 

0-996 

0-993 

0-988 

0975 

50  p.  c. 

1010 

1-008 

1-007 

1005 

1002 

0-99l> 

0-994 

0-981 

40  p.  c. 

1-016 

1-014 

1013 

1011 

1-008 

1005 

1000 

0-987 

30  p.  c. 

1020 

1018 

1017 

1015 

1012 

1009 

1-004 

0-991 

20  p.  c. 

1-023 

1021 

1020 

1018 

1-015 

1-012 

1007 

0-994 

10  p.  c. 

1030 

1-028 

1-027 

1025 

1022 

1-019 

1014 

l-OOl 

[     lp.C. 

1041 

1039 

1038 

1-036 

1033 

1-030 
2 

1025 
a  2 

lOVi 
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By  using  one  metal  and  two  solutions  of  its  salts  of  different 
degrees  of  concentration,  the  following  results, were  obtained:  — 

With  solutions  of  magnesium  sulphate  (the  electromotive  force 
expressed  in  thousandths  of  a  Dani ell's  element) — 

10  per  cent.     20  per  cent.       30  per  cent.  40  per  cent.         50  per  cent. 

5  per  cent.    +6  0  -13  -23  ^30 

where  the  negative  numbers   show  that  the  current  proceeded  from 
the  stronger  to  the  weaker  solution. 
With  zinc  sulphate — • 

30  per  cent.  5  per  cent. 

10  per  cent -20  0 

30       „  —  .  +21 

In  both  these  cases  mercury  was  used  for  the  electrodes,  and  it  is 
curious  that  whilst  in  the  zinc  and  zinc  sulphate  circuit  the  current 
proceeds  from  the  weaker  to  the  stronger  solution,  in  the  magnesium 
and  magnesium  sulphate  circuit,  it  proceeds  from  the  stronger  to  the 
weaker  solution.  G.  T.  A. 

Measure  of  the  Thermo-electric  Electromotive  Forces 
developed  by  the  Contact  of  a  Metal  and  a  Liquid.     By  E. 

BouTY  {Compt.  rend.,  90,  917). — The  author  has  measured  the  elec- 
tricity developed  when  two  similar  plates  of  the  same  metal  are 
immersed  in  two  portions  of  a  liquid  (a  salt  of  the  metal)  kept  at  dif- 
ferent temperatures. 

The  following  table  gives  the  results  in  terms  of  a  Daniell.  The 
hot  metal  is,  in  these  cases,  the  positive  : — 

Electromotive         Mean 
force  for  for  each 

Metal.  Liquid.  a  diff.  of  1°  metal. 

Da. 

Platinum Platinic  chloride 0-000735       0-000735 

Copper  ....{""rntr:::::;::::::  o-oS}  o-ooo6.o 

fZinc  chloride  (sp.  gr.  1-05—     0-000677"^ 

Ziinc   amaipn-^       „     sulphaie    0-000696  )>  0-000705 

"^""^^^  •  •  •  •    I       „     nitrate 0-000692  | 

[_     „     acetate 0-000756J 

f  Cadmium  chloride     0-0006151 

Cadmium     . .  <^  „         sulphate    0-000598  >   0-000616 

[         „         nitrate  0-000634 J 

Mercury Mercurous  nitrate 0-000140       O'OOOllO 

Gold     Auric  chloride 0-000024       0-000024 

f  Ammonia,  sulphate  of  iron.  .  —  0-000024~] 
I  Ferrous  sulphate 0-000000  | 

Iron '\        „        chloride +0-000077  ^  0-000002 

I         „        acetate +0-000087  | 

L.       „        tartrate    -0-000127J 

*  Stronger  solutions  give  different  results  ;  these  will  be  described  in  a  fixture 
communication. 
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It  will  be  seen  from  these  numbers  that  salts  of  the  same  oxide  give 
nearly  the  same  number ;  also  that  the  numbers  for  copper  and  for 
amalgamated  zinc  are  nearly  identical,  from  which  it  follows,  that  the 
electromotive  force  of  a  Daniell  cell  is  invariable  for  all  temperatures. 

When  the  cold  metal  is  the  positive  element,  the  results  are  very 
irregular.  The  metal  is  frequently  attacked,  and  the  oscillations  of 
the  electrometer  vary  from  yo%o  ^r  yo^oo  of  a  Daniell  up  to  a  few 
hundredths.     The  following  results  are  given  as  approximations  : — 

Meau  electromotive  force 
for  1°  (between 
Metal.  Liquid.  10°  and  30°)  Moan. 

Da. 

<^-i  r  Silver  nitrate —0-0001 65    1        A.A/iAOAo 

^'^^^^ i  Silver-plating  bath    ....       -0-000240    j   -<J-OU0202 

r  Ferric  chloride   — 0'00170 

T  )       „      nitrate — 0"00169       .        ^  ^^t  j,^ 

Iron <        "  1    r.    .  nrwn^o        > —0-00156 

I       ,,       sulphate —0  00149 

[iron  alum    -0-00134 

r  Nickel  chloride -0-00208 

Nickel <^        „      nitrate     -0-00234       J>  -0*00214 

L       „       sulphate -0-00200      J 

.  1  °   .    •        '  *    >  Values  srreater  than  the  above,  but  very  uncertain. 
Alummmm .  .  J  °  '  j 

C.  W.  W. 

Photo-electric  and  Thermo-electric  Properties  of  Fluorspar. 
By  G.  W.  Hankel  (Jahrb.f.  Mln.,  1880,  1,  Ref.  331).— This  paper  con- 
tains the  results  of  the  author's  observations  on  24  crystals  of  fluorspar, 
including  10  green  specimens  from  Weardale  and  Alston  Moor  in 
Cumberland,  6  violet-blue  from  the  same  localities,  and  others  from 
Cornwall,  and  from  Freiberg  and  Stolberg  in  the  Harz.  The  crystal 
under  examination  was  placed  in  a  small  copper  box  tilled  with  copper 
tilings,  in  such  a  manner  that  only  one  face,  edge,  or  summit,  remained 
uncovered,  and  was  then  exposed  for  a  certain  time  to  the  light  of  a 
clouded  sky,  or  to  the  direct  rays  of  the  sun,  or  to  the  electric  light, 
the  elevation  of  temperature  sometimes  produced  in  the  last  case  being 
diminished,  as  far  as  possible,  by  the  interposition  of  a  solution  of 
alum  between  the  crystal  and  the  source  of  light.  To  examine  the 
photo-electricity  produced  by  the  irradiation,  a  platinum  wire  con- 
nected with  a  gold-leaf  electroscope  was  brought  as  near  as  possible  to 
different  points  of  a  face  of  the  crystal  not  covered  by  the  copper 
filings,  and  the  divergence  of  the  gold  leaves  thereby  produced  was 
observed  with  a  microscope.  Observations  were  also  made  on  the 
electricity  developed  during  the  cooling  of  a  crystal  of  fluorspar 
previously  heated  to  100°.     The  results  are  as  follows  : — 

1.  The  effect  of  irradiation  is  to  render  the  middle  parts  of  the 
cubic  faces  of  the  crystal  negatively  electric  (most  strongly  in  the 
green  crystals  from  Weardale),  the  electric  intensity  diminishing 
towards  the  edges  of  the  faces,  and  there  often  passing  into  a  weak 
positive  charge.  This  photo-electric  excitability  increases  at  tirst  with 
the  duration  of  the  illumination  (the  strongest  effect  being  produced 
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by  the  electric  carbon  li^ht),but  diminishes  if  the  crystal  is  exposed 
repeatedly,  or  for  a  long  time,  to  the  light.  The  electric  state  pro- 
duced by  the  irradiation  does  not  change  into  the  opposite  when  the 
crystal  is  transferred  to  a  dark  room,  but  merely  disappears  gradually 
by  dispersion  and  equalisation. 

2.  The  thermo-electricity  produced  by  cooling  the  crystals  is 
opposite  in  sign  to  that  developed  by  heating  or  by  illumination,  that 
is  to  say,  as  the  fluorspar  cools,  the  middles  of  the  cube  faces  are  posi- 
tively electric,  the  edges  and  summits  more  or  less  negative.  Conse- 
quently the  electric  states  of  fluorspar  after  illumination  and  during 
heating  are  identical  so  far  as  regards  the  quality  of  the  electricity 
developed. 

The  limits  between  the  positively  and  negatively  electrified  portions 
of  the  faces,  either  in  the  photo-electric  or  in  the  thermo-electric  state, 
are  not  quite  constant  even  in  the  same  crystal.  The  ratio  of  the 
intensity  of  the  photo-electricity  to  that  of  the  thermo-electricity  in 
different  crystals  is  sometimes  greater,  sometimes  less  than  unity. 

H.  W. 

Laws  of  the  Development  of  Electricity  by  the  Action  of 
Pressure  on  Tourmaline.  By  J.  and  P.  Curie  (Compt.  rend.,  92, 
186 — 188). — The  crystals  experimented  with  were  prisms  parallel 
with  the  principal  axis.  They  were  transparent,  colourless,  or  but 
slightly  coloured,  and  did  not  conduct  electricity.  Opaque  or  semi- 
opaque  dark-coloured  varieties  conduct  electricity,  and  consequently 
are  nob  suitable  for  experiments  of  this  character.  The  laws  deduced 
were  as  follows  : — 

(1.)  The  two  extremities  of  a  tourmaline  crystal  develop  quantities 
of  electricity  which  are  equal,  but  of  opposite  kind. 

(2.)  The  quantity  developed  by  a  given  increase  of  pressure  is 
equal  to  that  developed  by  an  equal  diminution  of  pressure,  but  is  of 
opposite  kind. 

(3.)  This  quantity  is  proportional  to  the  variation  of  pressure,  is  in- 
dependent of  the  length  of  the  tourmaline  crystal,  and  for  the  same 
variation  of  pressure  per  unit  area  of  surface  is  proportional  to  the 
surface. 

These  laws  are  similar  to  those  deduced  by  Gaugain  for  the  pyro- 
electric  properties  of  tourmaline,  and  it  is  probable  that  both  series 
of  phenomena  are  due  to  the  same  cause,  viz.,  the  contraction  or 
dilatation  of  the  tourmaline  crystal  along  its  axis.  C.  H.  B. 

Polar  Electricity  of  Hemihedral  Crystals  with  Inclined 
Paces.  By  J.  and  P.  Curie  (Compt.  rend.,  91,  383). — In  a  previous 
paper  {Gompt.  rend.,  91,  294)  the  authors  showed  that  whenever  a 
hemihedral  crystal  with  inclined  faces  contracts,  electric  poles  are 
formed  in  a  particular  position ;  and  that  whenever  the  crystal  ex- 
pands electric  poles  are  formed  in  the  opposite  direction. 

With  a  view  to  ascertain  the  relation  of  these  poles  to  the  position  of 
the  hemihedral  faces,  the  principal  pyroelectric  crystals  were  studied. 
It  was  found  that  the  extremity  of  the  axis  of  polar  electricity,  which  is 
terminated  by  the  hemihedral  faces  forming  with  it  the  most  acute 
angles,  becomes  positive  in  contraction,  and  negative  in  expansion ; 
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the  opposite  extremity,  formed  either  without  hemihedral  faces  or  by 
the  base,  or  by  the  hemihedral  faces  making  the  more  obtuse  angles 
with  the  axis,  becomes  positive  in  expansion,  negative  in  contraction. 

C.  W.  W. 

Electrical  Phenomena  of  Tourmaline  and  Hemihedral 
Crystals  with  Inclined  Ffeices..  By  J.  and  P.  Curie  (Gompt.  rend., 
92,  350 — 353). — Gaugain  assumed  that  during  a  variation  of  tem- 
perature, a  crystal  of  tourmaline  wa,s-  in  the  condition  of  a  thermo- 
electric pile  of  great  resistance  and  great  electromotive  force.  This 
supposition  agrees  with  the  quantitative  laws  which  he  established, 
but  does  not  explain  the  development  of  electricity  by  pressure,  or  the 
fact,  which  the  authors  have  discovered,  that  this  development  takes 
place  only  on  the  bases  of  the  prism,  and  not  on  the  lateral  faces. 
The  authors  suppose  that  between  the  opposed  faces  of  two  contiguous 
layers  of  molecules  there  exists  a  constant  difference  of  tension,  in- 
volving a  condensation  of  electricity,  which  depends  on  the  distance 
between  the  two  layers.  If  by  any  cause,  such  as  variation  of  tem- 
perature or  pressure,  this  distance  is  changed,  the  quantity  of  elec- 
tricity will  vary.  From  this  supposition  it  may  be  deduced  that  the 
quantity  of  electricity  developed  is  proportional  to  the  variation  of 
distance  between  the  layers  of  molecules  and  to  the  surface,  but  is  in- 
dependent of  the  number  of  layers,  and  consequently  of  the  length  of 
the  crystal.  All  these  laws  have  been  previously  established  by  ex- 
periment. 

Tourmaline  being  a  compound  body,. the  difference  of  tension  between 
two  contiguous  layers  of  molecules  may  be  due  to  the  different  compo- 
sition of  different  parts  of  a  molecule,  or  it  may  be  due  simply  to  the 
form  of  the  molecule.  All  crystallographic  theories  trace  to  the  mole- 
cules themselves  the  dissymmetry  shown  by  particular  crystalline 
forms.  The  authors  have  shown  that  in  all  non-conducting  hemihedral 
crystals  that  have  been  studied  the  nature  of  the  development  of 
electricity  is  connected  with  the  form  of  the  crystal  in  such  a  way 
that  the  extremity  corresponding  with  the  most  acute  solid  angle  is 
always  negative  on  dilatation.  This  constant  relation  is  probably  not 
due  to  chance,  and  the  analogies  between  the  form  of  tlie  molecule 
and  the  form  of  the  crystal  being  admitted,  it  would  appeal'  that  the 
acute  extremity  of  a  molecule  always  stands  with  regard  to  the 
opposed  base  of  the  succeeding  molecule  in  the  same  relation  as  the 
zinc  of  a  voltaic  pile  stands  to  the  copper,  i.e.,  it  is  always  charged 
with  positive  electricity.  It  would  seem  that  the  form  of  the  molecule 
is  of  primary  importance,  and  that  the  matter  of  which  it  is  composed 
is  of  but  little  account.  C.  H.  B. 

Preparation  of  Selenium  Resistance  Rods  for  Photophonic 
Purposes.  By  A.  Weinhold  (Dlngl.  polyt.  J.,  239,  IGO).— The  author 
gives  a  minute  description  of  the  preparation  of  these  rods  as  used  in 
photophones.  They  are  made  of  small  glass  tubing  a  few  centimeters 
in  length  and  about  1*5  mm.  in  thickness,  having  two  small  spokes 
fused  to  each  end,  which  serve  as  connectors  for  the  wires.  A  double 
thread  is  cut  into  the  tube  by  coating  it  with  a  spirally  winding  layer 
of  sealing-wax,  and  exposing  it  to  the  action  of  an  aqueous  solution  of 
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hydrofluoric  acid  for  a  few  minutes.  Small  brass  helices  are  then  wound 
round  the  thread  in  opposite  directions,  and  the  narrow  spaces  inter- 
vening between  the  double  thread  are  coated  with  selenium,  an 
operation  which  requires  great  care  to  be  successful.  In  the  dark 
these  rods  are  said  to  be  equal  to  300  to  500  Siemens  units  ;  with 
the  light  on  one  side  they  are  equal  to  about  half  that  quantity,  and 
still  less  when  completely  exposed  to  light.  By  altering  the  dimen- 
sions it  is  of  course  possible  to  vary  the  power  of  resistance  to  almost 
any  degree.  D.  B, 

Specific  Magnetism  of  Ozone.  By  H.  Becquerel  {Compt. 
rend.,  92,  348 — 850).— Ozone  is  more  strongly  magnetic  than  oxygen, 
and  the  ratio  of  the  specific  magnetism  of  ozone  to  that  of  oxygen  is 
distinctly  greater  than  the  ratio  of  the  density  of  the  former  gas  to 
that  of  the  latter.  C.   H.  B. 

Specific  Heat  of  Gases  and  Vapours.  By  N.  Flavitzky  (Bull. 
Soc.  Ghim.  [2],  34,  335 — 337). — This  is  a  preliminary  communication 
<m  a  law  of  variation  of  the  specific  heat  of  gases  or  vapours  with  the 
temperature  based  on  the  thermodynamic  principle,  that  the  specific 
heat  of  a  gas  at  constant  volume  consists  of  two  factors,  namely,  the 
heat  which  serves  to  increase  the  movement  of  the  molecule  and  that 
of  the  movement  of  rotation  of  the  molecule  or  the  atomic  movement. 
Of  these,  the  first  is  a  function  of  the  heat  of  expansion,  and  changes  but 
little  with  change  of  temperature.  According  to  the  author  the  law 
which  expresses  the  heat  due  to  rotation  at  varying  temperatures  is 
given  by  the  formulae — 

Pr  =  0-92%^  (1  +  a'O  =  0-92ncx,''T, 
a, 

where  P  is  the  molecular  weight,  092  the  heat  which  increases  the 
movement  of  rotation  of  a  unit  of  weight  or  of  an  atom  of  hydrogen  ; 
a"  the  coefficient  of  expansion  of  the  gas  or  vapour  at  constant 
volume,  oc'  the  corresponding  coefficient  for  hydrogen,  T  the  absolute 
temperature  from  the  absolute  zero,  which  for  hydrogen  is  —  272*4°  C. 
(a  bomg  0-003667). 

From  this  it  follows  that  at  a  temperature  Ti  =  —     the    heat    of 

a" 

movement  of  rotation  of  a  gas  or  vapour  is  0"92  n,  which  is  the  law 

of  Naumann. 

With  respect  to  the  specific  heat  at  constant  pressure,  the  following 

formula  is  given — 


^  .         rk    r%/->r,Ot  .  i/         /^    r.^m    OC 


PQj  =  l-922-_  -h  2-998-    +  x"n  0-92T- 

CL  OL  a, 

where  Cj9  is  the  specific  heat  at  constant  pressure,  a  the  coefficient  of 
dilatation  of  the  gas  at  constant  pressure,  and  a'  the  same  coefficient 
for  hydrogen  (0'003661).  Other  formulae  derived  from  this  are  given 
which  allow  of  comparison  with  the  experimental  results  obtained  by 
J.leguault,  Wiedermann,  and  Wullner.  The  author  has  made  use  of 
these  equations  in  order  to  calculate  the  coefficients  of  expansion  of 
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certain  vapours  from  the  specific  heats  as  experimentally  determined, 
and  finds  that  they  increase  with  the  molecular  weight  ;  moreover  for 
low  pressures  the  coefficients  of  expansion  of  gases  and  vapours  at 
constant  volume  are  equal  to  the  coefficients  of  expansion  at  constant 
pressure.  C.  E.  G. 

Cooling  Power  of  Gases  and  Vapours.  By  Witz  (Compt.  rend., 
92,  405 — 407). — The  cooling  power  of  air  under  increased  pressure 
has  been  determined  (ibid.,  39,  228),  and  at  760  mm.  the  rapidity  of 
cooling  in  dry  air  is — 

For  an  excess  of  60° 0-0298'' 

40 0-0208 

In  dry  and  saturated  atmospheres  the  following  results  have  been 
obtained : — 

For  an  excess  of 

60°.        ^         iF. 

T   ,        .      /  Dry  air 0-0285         0-0189 

1st  series  -'       -^ 


1  Moist  air    0-0241         00187 

f  Dry  air 0-0298         0-0207 

1  Moist  air    0-0243         0-0208 


It  is  seen  that  at  45"  the  rapidity  is  practically  the  same  for  both 
moist  and  dry  air,  but  at  60°  it  is  slightly  less  for  moist  air.  The 
following  results  explain  this.  By  connecting  the  cooling  medium 
with  a  water  manometer,  it  is  seen  that  the  pressure  and  temperature 
vary,  rising  rapidly  at  first  to  a  maximum  where  it  is  momentarily  sta- 
tionary, and  then  slowly  diminishing.  For  dry  air,  the  temperature  at  the 
maximum,  61",  is  1-2°  above  that  of  the  walls,  and  in  the  case  of  moist 
air  the  temperatures  are  64°  and  1°  respectively.  From  these  data,  it 
is  calculated  that  the  rapidity  of  cooling  in  dry  air  =  0-1124,  and  for 
saturated  air  0*1160.  In  a  previous  paper  (this  Journal,  36,  432 ; 
Ann.  Ghem.  Phys.  [5],  15,  433,  529),  the  author  found  by  a  different 
method  that  the  rapidity  in  dry  air  was  0-1116,  corresponding  with 
the  formula  V  =  (O'll  +  0-0016)c. 

The  rapidity  of  cooling  in  sulphurous  anhydride  and  coal-gas  has 
been  determined. 

For  an  exci'ss  of 

Coal-gas  saturated  at  0-6°    0119         0-063 

Sulphurous  anhydride  at  15-5" 0021         0-011 

Compared  with  air,  the  mean  cooling  power  of  coal-gas  is  3-48,  and 
of  sulphurous  anhydride  0-61. 

In  steam  at  100°  the  rapidity  of  cooling  is — 

For  an  excess  of 
^1^.  38°.  22-5°.  19^."^ 

0-03        00227         0-0168        0-0217 
The  rapidity  of  cooling  increases  proportionally  with  the    0-83th 
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power  of  tlie  excess ;  this  explains  the  slight  difference  which   occurs 
in  the  case  of  saturated  air  for  an  excess  of  60°.  L.  T.  O'S. 

Cause  of  Variation  of  the  Fixed  Points  of  Thermometers. 
By  J.  M.  Crafts  (Compt.  rend.,  91,  370). — The  author  concludes  from 
a  large  number  of  experiments  that  interior  and  exterior  pressure  have 
little  or  no  effect  in  altering  the  zero  points  of  thermometers.  The 
only  material  cause  in  this  alteration  is  the  gradual  contraction  of  the 
bulb  after  blowing,  this  contraction  being  facilitated  by  the  increased 
mobility  of  the  molecules  of  the  glass  produced  when  the  thermo- 
meter is  used  at  high  temperatures  (350 — 360°).  In  all  probability 
this  alteration  could  be  minimised  by  sufficient  annealing  previous  to 
graduation.  C.  W.  W. 

Double  Decomposition  in  Absence  of  Water,  By  A.  Potilit- 
ziN  (Bull.  Soc.  Gkim.  [2],  35,  105). — By  treating  sodium,  potassium, 
and  silver  bromides  with  hydrochloric  acid  gas,  heat  is  absorbed,  and 
chlorine  is  substituted  for  bromine,  in  the  first  case  even  at  the  ordi- 
nary temperatare,  the  percentages  of  bromine  replaced  being  21'93, 
11 '8,  and  4*26  respectively,  numbers  which  are  inversely  as  the  atomic 
weights  of  the  metals  contained  in  the  salts.  This  is  another  proof , 
that  the  mutual  reaction  between  two  bodies  is  a  function  of  the] 
atomic  weights  of  the  metallic  elements  taking  part  in  the  reaction. 

L.  T.  O'S. 

Reciprocal  Replacement  of  the  Halogens.  By  Bertheloi 
(Compt.  rend.,  90,  893). — The  replacement  of  chlorine  by  bromin< 
and  of  bromine  by  iodine  is  theoretically  povssible  in  those  cases  ii 
which  the  heat  evolved  in  the  formation  of  the  secondary  compount 
(BrCl  or  IBr)  is  greater  than  the  heat  absorbed  in  the  direct  substi- 
tution, e.g.,  the  reaction  I4  +  KBr  =  KI3  +  IBr  would  evolve  —  15] 
-|-  22' 7  =  +  7'7  (kil.-deg.).  These  replacements  might  also  tak< 
place  at  temperatures  at  which  the  metallic  chloride  or  bromide  is  dis 
sociated,  so  that  the  reacting  element  would  be  able  to  unite  with  the 
free  metal. 

The  author  has  repeated  Potilitzin's  experiments  on  the  above  re 
tions,  but  has  taken  precautions  to  exclude  the  action  of  oxygen^ 
moisture,  and  the  alkalis  and  acids  of  glass.  Under  these  circumstances 
he  finds  that  in  no  case  does  such  a  reaction  take  place  up  to  a  tem« 
perature  of  400".  C.  W.  W. 

Displacement  of  Chlorine  by  Bromine  in  Potassium  Ohio* 
ride  in  an  Atmosphere  of  Nitrogen.  By  A.  Potilitzin  (Bull.  Soe^ 
Chim.  [2],  35,  167). — In  reply  to  Berthelot  (preceding  abstract), 
the  author  has  repeated  his  own  experiments  by  heating  potassiui 
chloride  with  bromine  both  in  a  tube  free  from  air,  and  in  a  rarefied  at 
mosphere  of  nitrogen,  and  in  each  case  chlorine  is  replaced  by  bromine^ 
showing  that  the  replacement  is  not  due  to  the  Oxygen  of  the  atmo- 
sphere, or  to  any  accidental  circumstance.  L.  T.  O'S. 

Heat  of  Formation   of  Gun-cotton.    Bv  Sarrau  and  Yielle 
(Bull.  Soc.  Chim.  [2],  33,  581— 582).— The  authors  have  studied  tlie 
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decomposition  of  ordinary  gun-cotton,  3C6H7(N02)305  +  C6H8(N02)205, 
nnder  various  conditions,  and  find  that  at  pressures  near  that  of  the 
atmosphere  the  whole  of  the  nitrogen  is  eliminated  as  nitric  oxide,  but 
at  higher  pressures  it  is  reduced,  and  the  sole  products  of  combustion 
are  nitrogen,  hydrogen,  carbonic  oxide  and  anhydride,  and  water,  the 
proportion  of  carbonic  oxide  and  water  decreasing  with  increase  of 
pressure,  whilst  that  of  the  carbonic  anhydride  and  hydrogen  in- 
creases. The  heat  of  combustion  of  gun-cotton  was  found  to  be 
1070  cals.  per  kilogram,  and  the  heat  of  formation  542  per  kilogram, 
or  620  per  equivalent.  C.  E.  G. 

Thermal  Formation  of  Pyrogenic  Hydrocarbons.  By  Ber- 
THELOT  {Gompt.  rend.,  92,  266 — 267). — The  formation  of  benzene 
from  acetylene,  3C2H2  =  CeHg  (liquid)  develops  heat  =  -V  178"3cals., 
or  +  59*4  cals.  for  each  molecule  of  C2H2  condensed.  Rechenberg 
has  recently  determined  the  heat  of  combustion  of  naphthalene  and 
anthracene,  and  from  his  numbers  the  author  has  calculated  the  heat 
of  formation  of  these  hydrocarbons  from  acetylene.  He  finds  that  the 
production  of  naphthalene  from  acetylene,  5C2H2  =  CioHs,  solid, 
+  H2,  develops  heat  =  -f-  263"5  cals.,  or  +  52*7  cals.  for  each  mole- 
cule of  acetylene.  For  naphthalene  hydride  or  pentacetylene,  CioHu), 
this  number  should  be  increased  by  about  +  57  cals.  The  formation 
of  anthracene  from  acetylene,  7C2H2  =  CnHjo,  solid,  +  2H2,  develops 
heat  =  +  312*7  cals.,  whilst  the  formation  of  anthracene  hydride  or 
heptacetylene,  CuH^,  would  develop  heat  =  +  355  cals.  approxi- 
mately. These  numbers  show  the  close  relationship  existing  between 
the  polyacetylenic  hydrocarbons.  So  large  a  loss  of  energy  explains 
the  synthetic  production  of  these  hydrocarbons,  their  stability,  and 
their  relatively  saturated  characters.  C.  H.  B. 

Apparatus  for  Showing  the  Dissociation  of  Ammonium 
Salts.  By  D.  ToMMASi  {Gompt.  rend.,  92,  299). — The  apparatus,  to 
which  the  author  gives  the  name  "  dissocioscope,"  consists  of  a  glass 
tube,  from  20  to  25  cm.  high,  and  2  to  4  cm.  diameter.  In  this  tube 
is  suspended,  by  means  of  a  platinum  wire,  a  strip  of  blue  litmus- 
paper,  moistened  with  a  cold  saturated  solution  of  ammonium  chlo- 
ride or  some  other  ammonium  salt.  The  apparatus  is  placed  in  a 
glass  vessel  full  of  boiling  water  ;  the  ammonium  salt  is  at  once  disso- 
<;iated,  and  the  litmus-paper  is  coloured  red.  On  cooling,  the  dis- 
Bociated  ammonia  combines  with  the  acid,  and  the  blue  colour  of  the 
test-paper  is  restored.  It  is  evident  that  the  experiment  may  be  re- 
peated any  number  of  times.  C.  H.  B. 

Passive  State  of  Iron.  By  L.  Varenne  {Gompt.  rend.,  90, 
998). — The  commencement  of  passivity  is  always  preceded  by  a 
variable  amount  of  chemical  action.  In  pure  nitric  acid,  (HNO3),  the 
duration  of  the  action  is  so  short  as  to  be  imperceptible.  In  nitric 
acid  of  42°  B.,  the  action  lasts  for  some  seconds,  and  then  ceases 
suddenly,  after  which  the  metal  may  be  immersed,  with  proper  pre- 
cautions, even  in  nitric  acid  of  less  than  35°  B.,  without  any  action 
taking  place. 
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The  same  phenomena  are  produced  in  nitric  acid  between  42°  and 
85°  B.,  but  in  acid  of  less  than  35°  B.  the  action  is  intermittent. 

Passivity  roay  be  induced  in  a  rod  of  iron  by  the  immersion  of  a 
part  only  in  concentrated  nitric  acid,  t.e.,  a  rod  of  iron,  a  portion  of 
which  has  been  rendered  passive  by  immersion  in  strong  nitric  acid, 
may  be  transferred  to  dilute  nitric  acid  without  dissolving  therein. 
The  second  immersion  must  be  done  with  extreme  slowness,  or  an 
action  sets  in  immediately.  The  stability  of  this  passivity  is  but 
slight,  a  very  small  movement  of  the  rod  in  the  acid  being  sufficient 
to  set  up  an  action. 

The  author  explains  these  phenomena  by  supposing  that  the  gas 
formed  on  the  surface  of  the  metal  adheres  to  it  and  protects  it.  This 
explains  the  brilliant  appearance  of  the  metal,  and  the  fact  that  iron 
in  the  passive  state  loses  this  property  in  a  vacuum.  C.  W.  W. 

Rate  of  Solution  of  Magnesium  in  Different  Acids.      By 

Kajander  (Bull.  Soc.  Ghim.  [2],  34,  325). — The  weight  of  metal  dis- 
solved in  unit  of  time  is,  cceteris  pai'ihus,  a  simple  function  of  the 
molecular  weight  of  the  acid,  of  its  concentration,  and  of  the  nature 
(water,  saline  solutions,  &c.)  of  the  medium  in  which  the  reaction  is 
effected.  Heat  accelerates  the  reaction  only  because  it  diminishes  the 
internal  friction  of  the  liquid.  J.  M.  H.  M. 

Part  played  by  Time  in  the  Formation  of  Salts.  By  Berthelot 
(Bull.  Soc.  Ghim.  [2],  35,  228— 231).— When  an  acid  dissolved  in 
water  acts  on  a  dissolved  base  or  salt,  or  a  dissolved  base  on  an  acid  or 
salt,  or  two  salts  on  one  another,  the  products  being  equally  soluble,  and 
forming  a  homogeneous  system,  it  can  be  proved  that  the  time 
required  for  the  reaction  is  no  longer  than  that  required  for  the  com- 
plete mixing:  of  the  two  liquids. 

Certain  doubts,  however,  exist  with  regard  to  the  exact  duration  of 
saline  reactions,  but  experiment  removes  them.  For  whenever  a 
given  system  undergoes  a  slow  chemical  or  physical  change,  such 
change  can  be  detected  by  thermometric  methods.  The  heat  evolved  in 
a  slow  reaction  is  the  difference  between  the  quantities  of  heat  evolved 
when  the  system  of  components  and  that  of  the  products  of  the  slow  reac- 
tion are  brought  to  the  same  final  condition  by  the  same  reagent. 

Numerous  applications  of  this  theorem  are  found  in  the  slow  forma- 
tion of  ethers,  amides,  the  electrical  formation  of  ozone,  &c.  But  in  the 
case  of  saline  reactions,  time  does  not  intervene,  except  in  special  cases 
where  bodies  may  vary  in  their  hydration  and  isomeric  states.  In 
general,  the  same  method  shows  that  these  reactions  take  place  and 
chemical  equilibrium  is  established  in  an  exceedingly  short  period  of 
time.  To  apply  it,  the  heats  of  formation  of  the  two  salts  of  the  same 
base  with  different  acids  are  measured,  and  also  the  heat  evolved  or 
absorbed  by  treating  each  salt  (prepared  for  several  months  or  years) 
separately,  with  the  acid  of^  the  other  salt  ;  then  the  difference 
between  the  heats  of  formation  of  the  two  salts  is  equal  to  the  differ- 
ence between  the  quantities  of  heat  taking  part  in  the  reciprocal  reac- 
tions of  the  acids  on  the  salts.  This  equality  will  only  be  true  if  the 
reactions  are  instantaneous,  and  the  final  st-ate  of  the  liquids  identic 
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for  otherwise  there  will  be  thermal  residues,  showing  that  the  reactions 
are  incomplete,  as  has  been  proved  in  numerous  cases  by  Thomsen  and 
by  the  author.  The  same  holds  good  for  the  reciprocal  decompositions 
of  salts  by  alkalis,  and  double  decompositions  of  salts  which  do  not 
precipitate  one  another. 

Results  obtained  in  this  way  agree  with  the  actual  determinations 
of  the  heats  of  neutralisation ;  moreover  they  agree  amongst  them- 
selves, notwithstanding  the  difference  of  the  conditions  of  temperature, 
concentration,  relative  proportion,  &c.,  under  which  the  reactions 
take  place.  There  can,  therefore,  be  no  doubt  that  saline  reactions 
take  place  almost  instantaneously. 

The  chemical  equilibrium  so  rapidly  established  in  dissolved  saline 
systems  seems  correlative  with  the  electrical  conductivity  which  cha- 
racterises these  systems.  L.  T.  O'S. 
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Atmospheric  Ozone.  By  E.  SchOne  (BuU.  Soe.  Chim.  [2],  34, 
337 — 339). — The  author  remarks  that  up  to  the  present  day  we  have  no 
clear  and  decisive  proof  of  the  presence  of  ozone  in  the  atmosphere,  all 
the  reagents  which  have  been  used  to  detect  it  being  equally  affected 
by  hydrogen  peroxide,  which  the  author's  experiments  have  shown  to 
exist  in  the  atmosphere.  He  considers  the  ozonoscopes  of  Schonbein 
and  Houzeau  of  no  use  in  estimating  the  variation  in  quantity  of 
ozone  (or  hydrogen  peroxide),  since  the  presence  of  moisture  exercises 
so  great  an  influence  on  the  result,  that  the  test-papers  serve  almost  as 
well  for  rough  hygrometers  as  for  ozonometers.  He  proposes  to  sub- 
stitute for  iodised  starch-papers,  papers  impregnated  with  hydrated 
thallium  oxide.  The  variation  in  the  amount  of  moisture  does  not 
affect  the  coloration  of  these  thallium-papers,  and  after  being  exposed 
to  the  air  they  may  be  preserved  without  further  change.  Regular 
series  of  observations  made  witii  these  papers  in  1879  show  that  the 
intensity  of  coloration  depends  on  :  1st,  the  time  of  day  or  night,  the 
coloration  being  always  more  intense  in  the  day  than  in  the  night ; 
2nd,  i\\Q  direction  of  the  wind,  the  coloration  being  more  intense 
with  a.  south  wind,  especially  in  winter;  3r(l,  the  presence  of  rain, 
clouds,  &c.,  the  coloration  being  faint  in  proportion  as  these  are 
abundant.  Nothing  in  his  experiments  contradicts  the  hypothesis 
that  the  coloration  of  the  thallium-papers  is  produced  entir-ely  by 
hydrogen  peroxide.  J.  M.  H.  M. 

Boiling  Point  of  Chlorine  Tetroxide.  By  G.  Schachkrl 
(Annalen,  206,  68 — 75). — The  boiling  point  of  chlorine  tetroxide  has 
not  hitherto  been  directly  determined,  on  account  of  the  explosive 
nature  of  the  substance,  but  has  been  deduced  from  the  tension  of  its 
vapour.  The  author  shows,  however,  that  the  substance  undergoes 
dissociation,  rendering  the  exact  determination  of  the  tension  impos- 
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sible.  Euchlorine  gas,  free  from  hydrochloric  acid,  was  condensed  in  a 
freezing  mixture,  and  when  the  flask  containing  about  20  c.c.  of  the  con- 
densed mixture  of  chlorine  tetroxide  and  free  chlorine  was  placed  up  to 
the  level  of  the  fluid  into  water  of  30°,  the  liquid  boiled  constantly  at 
9"9°,  the  barometric  pressure  being  730"9  mm.  Provided  that  contact 
of  the  tetroxide,  with  organic  substances,  such  as  cork,  indiarubber, 
&c.,  is  carefully  avoided,  it  can  be  distilled  without  risk  of  explosion. 

O.  H. 

Action  of  Chlorine  on  Nitrogen  Sulphide.  By  E.  DEMARgAY 
(Compt.  rend.,  91,  854 — 856). — When  the  nitrogen  sulphide  of  Fordos 
and  Gel  is  is  suspended  in  3  or  4  times  its  volume  of  chloroform,  and 
a  current  of  chlorine  passed  into  the  mixture,  it  dissolves  with 
development  of  heat.  The  red-brown  solution  on  cooling  deposits 
magnificent  sulphur- yellow  crystals  of  the  compound  S^Cl,  and  a 
further  crop  may  be  obtained  from  the  mother-liquors  by  concentra- 
tion. It  decomposes  slowly  in  the  cold,  but  more  rapidly  when  heated, 
with  evolution  of  nitrogen  and  formation  of  sulphur  chloride,  S2CI2, 
which  combines  with  unaltered  chloronitride,  forming  stable  com- 
pounds :  this  change  takes  place  rapidly  at  100°. 

In  the  preparation  of  sulphur  chloronitride  in  the  manner  above 
described,  the  solution  becomes  olive-green,  and  then  almost  black, 
before  it  acquires  the  orange-brown  tint  which  marks  the  termination 
of  the  action:  this  is  due  to  the  formation  of  a  second  chloride, 
( 8^)301.  The  best  method  of  preparing  this  is  to  add  the  proper  pro- 
portion of  sulphur  nitride  to  a  solution  of  the  chloronitride  in  chloro- 
form, and  heat  gently  until  dissolved :  on  cooling,  the  new  compound 
is  deposited  in  long  copper-coloured  needles.  It  is  less  soluble  in 
chloroform  than  the  compound  SNCl,  and  does  not  alter  so  readily. 
When  strongly  heated,  it  decomposes  with  a  feeble  explosion. 

C.  B.  G. 

Artificial  Production  of  Crystallised  Quartz.  By  C.  Fretdel 
and  E.  Sarasin  (Jahrh.  f.  Min.,  1880,  1,  Ref.  179).— Crystallised 
quartz  has  several  times  been  prepared  artificially :  first,  by  Senar- 
mont,  who  obtained  it  by  heating  gelatinous  silica  with  hydrochloric 
acid  ;  then  by  Daubree,  by  the  action  of  superheated  water  on  glass ; 
and  lastly,  by  Hautefeuille,  who  treated  silica  at  750 — 800°  with 
sodium  tungstate.  The  authors  prepare  it  by  heating  to  a  tempera- 
ture below  dull  redness  in  a  closed  steel  tube  lined  with  copper,  a 
mixture  of  potash,  alumina,  and  gelatinous  silica,  the  last  in 
excess,  in  presence  of  water.  In  this  way,  after  continuing  the 
heat,  in  one  experiment  for  14  and  in  another  for  38  hours,  they 
obtained  the  silica  wholly  or  almost  wholly  crystallised. 

The  first  experiment  yielded  numerous  very  regularly  formed 
crystals  of  the  ordinary  quartz  form  (prism  with  the  two  rhombohe- 
drons),  which  acted  strongly  on  polarised  light  in  the  manner  of 
native  quartz.  In  the  second  experiment,  the  crystals  were  larger  (up 
to  0*5  mm.  long,  and  0*1  mm.  broad),  but  mostly  broken  off  at  one 
end.  They  sometimes  had  the  form  of  more  acute  rhombohedrons, 
with  indications  of  tetartohedral  forms,  and  many  of  them  exhibited 
striations  and  modes  of  aggregation  well  known  in  native  quartz. 

H.  W. 
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Combination  of  Titanium  Tetrachloride  with  Phosphorus 
Trichloride.  By  A.  Beetrand  (Bull.  Soc.  Chim.,  33,  565 — 566). — 
When  titaniutn  tetracUoride  is  mixed  witli  phosphorus  trichloride, 
small  yellow  crystals  are  formed  on  the  sides  of  the  vessel.  These 
have  the  composition  TiC^-PCla,  and  melt  at  85'5°.  C.  E.  G. 

Action  of  Hydrochloric  Acid  on  Metallic  Chlorides.  By  A. 
DiTTE  (Compt.  rend.,  92,  242 — 244). — The  solubility  of  calcium  chlo- 
ride in  a  solution  of  hydrochloric  acid  decreases  as  the  concentration 
of  the  acid  increases.  When  a  current  of  hydrochloric  acid  gas  is 
passed  into  a  saturated  solution  of  calcium  chloride,  and  the  latter  is 
kept  cool,  crystals  separate  out  of  the  composition  CaCl2.2H20.  If 
fragments  of  fused  calcium  chloride  are  dissolved  in  concentrated 
hydrochloric  acid  in  a  vessel  surrounded  by  cold  water  to  prevent  any 
considerable  rise  of  temperature,  the  hydrate  CaCU.2H20  separates  out 
on  cooling.  The  same  hydrate  may  also  be  obtained  by  passing 
hydrochloric  acid  gas  over  crystals  of  the  hexhydrate,  CaCl2.6H20.  It 
is  very  hygroscopic. 

Strontium  chloride  behaves  like  calcium  chloride,  and  gives  crystals 
of  the  hydrate  SrCl2.2H20,  when  hydrochloric  acid  gas  is  passed  into 
a  saturated  solution  of  the  salt. 

If  hydrochloric  acid  gas  is  passed  into  a  saturated  solution  of  cobalt 
chloride,  the  temperature  being  kept  nearly  constant,  the  pink  colour 
of  the  solution  changes  to  deep  blue- violet,  and  on  cooling,  beautiful 
needles  of  the  same  colour  are  deposited.  They  have  the  composition, 
2C0CI2.3H2O.  If  a  saturated  solution  of  cobalt  chloride  is  saturated 
with  hydrochloric  acid  at  35°  in  presence  of  an  excess  of  the  salt,  an 
amethyst-blue  liquid  is  obtained,  and  this  an  cooling  deposits  needles 
of  the  same  colour,  which  contain  only  1  mol.  of  water,  and  have  the 
composition  CoCU.HaO.  Both  these  hydrates  are  very  hygroscopic. 
The  results  of  the  author's  experiments  with  these  and  other  metallic 
chlorides  are  given  in  the  following  table  : — 


H2O. 

IICI,  saturated  at  12°. 

Salt  dissolved.     Crystals           Salt  dissolved 

Crystals 

Per  litre 

formed. 

Per  litre. 

formed. 

Grams. 

Calcium  chloride     700 

CaCl2.6H20 

270 

CaCl2.2H.,0 

Strontium     „ 

500 

SrCl2.6H20 

20 

SrCl,.2H..O 

Magnesium  „ 

720 

MgCl2.6H.O 

65 

MgCl2.2H20 

Cobalt 

415 

CoCl2.6H20,red   205  . 

2C()Cl2.3H20,blue 

»>               55 

>» 

5>                         >5 

,, 

CoCl,.H,0,  blue 

Nickel 

600 

NiCl2.6H20, 
green 

40 

NiCl2.H,0,  green- 
ish-yellow 

Manganese    „ 

870 

MnCl2.4H20, 

190 

MnClo.H.O,  white 

Copper 

630 

rose 
CUCI2.2H2O, 
bluish-green 

290 

CuCL.HoO, 
brownish-yellow 

The  solubility  of  potassium  chloride  in  solutions  of  hydrochloric 
acid  diminishes  rapidly  and  regularly  as  the  concentration  of  the  acid 
increases,    and   the  salt  is  almost  insoluble  in  the  strong  acid.     Its 
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solubility  in  the  acid  solutions  increases  as  the  temperature  rises,  and 
the  anhydrous  chloride  separates  out  on  cooling.  Certain  other 
chlorides  behave  in  the  same  way  :  their  solubility  decreases  rec^u- 
larly  as  the  concentration  of  tbe  acid  increases.  The  following  table 
gives  the  amount  in  grams  of  different  chlorides  dissolved  in  1  litre 
(I)  of  water  at  17°  ;  (II)  of  a  saturated  solution  of  hydrochloric  acid 
at  the  same  temperature  : — 

I.  II. 

Potassium  chloride 35*0  V9 

Ammonium      ,,       33"7  37 

Barium  „       32*9  04 

Sodium  „       27-0  O'O 

Thallium  „       0-5  0  04 

To  the  two  groups  of  chlorides  which  are  more  soluble  in  presence 
of  hydrochloric  acid  (Gompt.  rend.,  91,  986)  must  be  added  two  other 
groups  which  are  less  soluble  in  solutions  of  the  acid  than  in  pure 
water.  One  group  contains  bydrated  chlorides,  the  solubility  of  which 
is  diminished  by  the  presence  of  hydrochloric  acid,  but  still  remains 
considerable ;  these  crystallise  from  acid  solutions  with  a  certain 
quantity  of  water  of  crystallisation.  The  other  group  includes  chlo- 
rides which  crystallise  from  both  acid  and  .aqueous  solutions  in  the 
anhydrous  condition,  and  are  almost  insoluble  in  concentrated  hydro- 
chloric acid.  C.  H.  B. 

Combination  of  Sodium  Oxide  with  Carbonic  Anhydride, 
and  Action  of  Sodium  on  Mercuric  Oxide.  By  B^kj^toff 
(Bull.  8oc.  Chim.  [2],  34,  327 — 328). — At  ordinary  temperatures 
sodium  oxide  is  not  attacked  by  carbonic  anhydride,  but  at  400°  com- 
bination takes  place  with  incandescence.  Taking  the  numbers  of 
Thomsen,  the  reaction  disengages  75*48  heat-units.  When  equivalent 
quantities  (N"ao  -f  HgO)  of  sodium  and  mercuric  oxide  are  heated 
together,  only  half  the  mercury  is  replaced  by  sodium.  Half  the 
sodium  volatilises  with  the  mercury,  and  a  combination  of  the  two 
oxides  is  left  which  is  decomposed  by  water.  ^         J.  M.  H.  M. 

Action  of  Dry  Carbonic  Anhydride  on  Quick  Lime.    By  F. 

M.  Raodlt  (Compt.  rend.,  92,  189 — 191). — If  calcium  oxide  in  -frag- 
ments of  about  1  C.C.,  obtained  by  the  decomposition  of  white  marble, 
is  placed  in  a  flask,  heated  to  the  softening  point  of  glass,  the  source 
of  heat  withdrawn,  and  a  rapid  current  of  carbonic  anhydride  passed 
into  the  flask,  combination  takes  place  with  such  energy  that  the 
calcium  oxide  becomes  incandescent.  The  incandescence  is  visible  in 
full  daylight,  and  with  100  grams  of  lime  will  last  about  15  minutes. 
The  experiment  succeeds  equally  well  with  ordinary  "  fat  "  lime,  pro- 
vided the  latter  has  not  been  too  strongly  heated,  and  does  not  contain 
more  than  2  or  3  per  cent,  of  impurities.  Whatever  the  variations  in 
temperature,  mass,  and  condition  of  the  lime,  and  duration  of  the 
experiment,  the  amount  of  carbonic  anhydride  absorbed  alwa^^s  corre- 
sponded with  the  formula  (CaO)2.C02. 

The  hihasic  calcium  carbonate  thus  formed  absorbs  further  quantities 
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of  carbonic  anhydride  very  slowly.  Absorption  is  most  rapid  at  about 
550°.  The  continued  action  for  12  hours  of  a  slow  current  of  the  gas 
at  this  temperature  and  under  atmospheric  pressure,  results  in  the 
formation  of  a  compound,  4Ca0.3C02.  Beyond  this  point,  direct  ab- 
sorption of  the  gas  becomes  extremely  slow,  the  increase  in  weight  at 
the  end  of  a  week  being  scarcely  1  per  cent.  At  this  rate,  the  forma- 
tion of  the  normal  carbonate,  CaCOs,  would  require  about  five  weeks. 
It  would  appear  that  Debray'^s  statement  that  calcium  carbonate  "  is 
destroyed  and  formed  at  the  same  temperature  in  an  atmosphere  of 
carbonic  anhydride,  according  as  the  tension  of  this  gas  is  less  or 
greater  than  the  tension  of  dissociation  corresponding  to  that  tempera- 
ture," only  holds  good  under  certain  special  conditions.  The  calcium 
oxide  employed  in  these  experiments  was  obtained  by  strongly  heating 
the  nitrate. 

Calcium  oxide  which  has  been  heated  above  1,100°  absorbs  carbonic 
anhydride  much  more  slowly  than  when  it  has  only  been  heated  to  dull 
redness.  Two  samples,  one  of  which  had  been  heated  for  an  hour  at 
about  1,400°,  whilst  the  other  had  only  been  heated  to  dull  redness, 
were  placed  in  a  porcelain  tube  and  heated  to  incipient  redness  in  a 
current  of  dry  carbonic  anhydride  for  eight  days.  At  the  end  of  this 
time,  the  non-calcined  specimen  had  absorbed  an  amount  of  the  gas 
corresponding  to  the  formation  of  4Ca0.3C02,  whereas  the  amount 
absorbed  by  the  calcined  specimen  was  only  equivalent  to  5(^a0.2C20. 
The  same  difference  was  observed  even  when  the  calcined  lime  was 
very  finely  powdered.  It  is  apparently  due  to  a  condensation  or 
polymerisation  of  the  calcium  oxide.  C.  H.  B. 

Absorption-spectra  of  some  Metals  of  the  Yttrium  and 
Cerium  Groups.  By  J.  L.  Soret  (Compt.  rend.,  91,  378). — Hol- 
mium. — This  metal  is  characterised  by  a  considerable  number  of  lines 
and  bands,  more  especially  in  the  ultra-violet ;  three  of  these  have 
hitherto  been  attributed  to  erbium.  The  following  are  some  of  the 
more  characteristic : — 

Ultra-red,  X  =  8040;  red,  6804;  greenish-yellow,  5363;  ultra- 
violet, 3680—3600,  3470-3530,  and  3270. 

Samarium  (de  Boisbaudran),  JJerJplum  (Delafontaine),  Y^g  (Marij;-- 
nac). — The  spectrum  of  this  metal  (the  three  names  probably  refer  to 
the  same  metal)  has  been  already  studied  by  de  Boisbaudran  as  far 
as  the  violet.  It  gives  also  several  bauds  in  the  violet  and  ultra-violei, 
the  most  characteristic  being  slightly  less  refrangible  than  H,  and 
,of  very  great  intensity.  C.  W.  W. 

Spectrum  of  Thulium.  By  R.  Thal^n  (Compt.  rend.,  91,  376).— 
When  the  absorption-spectrum  given  hj  a  solution  rich  in  thulium  is 
compared  with  that  of  a  solution  of  comparatively  pure  erbium,  there 
are  seen,  besides  the  common  bands  attributable  to  erbium,  two  wide 
.and  fairly  intense  bands.  The  blacker  of  the  two  is  situated  between 
IVaunhofer's  C  and  B  (\  =  6840),  in  a  dilute  solution  very  near  B,  in 
a  strong  solution  reaching  almost  to  a ;  this  band  is  not  weakened  by 
increasing  the  dispersive  power  of  the  spectroscope. 
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The  second  band  in  the  bine  (X,  =  4650)  is  fairly  intense,  with  weak 
dispersive  power,  but  fades  when  the  dispersion  is  strong. 

The  emission  spectrum  of  thulium  contains  a  bright  band  corre- 
sponding with  the  first  of  the  absorption-bands,  and  a  second  bright 
band  (X.  =  4760)  not  corresponding  with  the  second  absorption-band. 

The  spark-spectrum  of  thulium  contains  a  number  of  bright  lines, 
of  which  twelve  have  been  measured.  C.  W.  W. 

Erbium.  By  P.  T.  Cleve  {Compt.  rend.,  91,  381)".— The  author 
has  succeeded  in  obtaining  erbia  free  from  all  but  traces  of  holmia  and 
thulia. 

The  approximately  pure  earth  was  fractionated  by  decomposition  of 
the  nitrate.  The  first  fraction  gave  the  number  166'25  as  the  atomic 
weight  of  erbium,  the  last  fraction  gave  166*21 — 1660.  The  number 
166  was  frequently  obtained  from  pure  erbia,  and  may  be  taken  as 
very  near  the  truth.  Erbium  oxide  (erbia),  ErgOs,  is  a  powder  of  a 
beautiful  rose  colour,  which  is  not  afiected  by  strong  heating.  It  dis- 
solves in  acids  if  not  too  concentrated.  Its  sp.  gr.  is  8' 64.  Its  salts 
have  a  fine  rose  colour. 

The  nitrate,  Er2(NO3)6.10H2O,  forms  large  crystals,  unalterable  in 
the  air. 

The  sulphate  crystallises  with  8H2O,  and  forms  a  potassium  and  an 
ammonium  double  salt  soluble  in  cold  water. 

The  selenite,  Er203,4Se02  +  5H2O,  is  precipitated  by  alcohol  as  a 
crystalline  powder.  The  oxalate  forms  microscopic  red  crystals.  The 
anhydrous  formate  is  an  indistinctly  crystalline  red  powder ;  the 
hydrated  formate  forms  fine  red  crystals.  The  platinocyanide, 
Er2Pt3(CN)i2.21H20,  crystallises  in  red  prisms  with  violet  and  green 
reflections.  The  composition  of  the  selenite  and  of  the  double  sulphates 
with  potassium  and  ammonium  sulphate  prove  that  erbium  oxide 
should  be  represented  as  Er203.  C.  W.  W. 

Gases  Occluded  in  Aluminium  and  Magnesium.  By  Dumas 
(Compt.  rend.,  90,  1027). — When  aluminium  is  heated  in  a  vacuum  to 
the  temperature  at  which  porcelain  softens,  it  gives  off  rather  more 
than  its  own  volume  of  gas,  consisting  mainly  of  hydrogen.  The 
greater  part,  possibly  the  whole,  of  the  gas  seems  to  be  given  off  sud- 
denly at  a  red- white  heat. 

Magnesium  gives  off  proportionately  more  gas,  about  one  and  a  half 
times  its  own  volume.  20  grams  of  magnesium  gave  12*3  c.c.  hydro- 
gen and  4*1  c.c.  carbonic  oxide.  Another  sample  (40  grams)  gave 
28-1  c.c.  H,  1-9  c.c.  CO,  and  1-5  c.c.  CO2. 

During  the  heating  of  the  magnesium,  the  metal  volatilises  and  is 
deposited  in  the  cooler  parts  of  the  vessel  in  brilliant  crystals  of  the 
colour  of  silver.  C.  W.  W. 

Synthetic  Production  of  Native  Silicates  of  Alumina  and 
Alkaline  Silico-aluminates.  By  S.  Meunier  (Compt.  rend.,  90, 
1009). — By  passing  the  mixed  vapours  of  silicon  chloride  and  water 
over  finely-divided  aluminium  in  the  right  proportions,  transparent 
needles  are  obtained,  active  to  polarised  light,  and  giving  by  analysis 
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40-91  per  cent,  silica  and  58'02  alumina.  This  is  the  composition  of 
andalusite  and  of  disthene  ;  the  small  dimensions  of  the  crystals  render 
it  impossible  to  determine  the  species  more  exactly. 

In  the  above  experiment,  if  potash  is  added  to  the  aluminium, 
brown  well-defined  trapezohedrons  are  obtained,  having  the  composi- 
tion 55-83  SiOa,  28-54  AlsOs/and  20*63  K2O  =  100.  These  crystals 
resemble  amphigene  in  composition  and  crystalline  form,  but  differ 
from  it  by  their  absolute  neutrality  to  polarised  light. 

In  addition  to  the  above  crystals,  prisms  resembling  orfchose  were 
obtained  in  one  experiment,  but  the  quantity  was  insufficient  for 
analysis. 

By  substituting  soda  or  lime  for  the  potash,  similar  results  are 
obtained.  C.  W.  W. 

Some  Ultramarine  Compounds.  By  K.  Heumann  (Annalen, 
203,  174 — 235). — This  paper  is  a  lengthy  discussion  of  the  composi- 
tion and  constitution  of  ultramarine  from  analyses  and  manufacturing 
data. 

According  to  the  author,  very  few  trustworthy  analyses  of  ultra- 
marine are  to  be  found  in  the  literature  of  the  substance  even  up  to  a 
recent  date,  on  which  a  constitutional  formula  can  be  made  with  any 
certainty. 

From  comparison  of  a  large  number  of  analyses  of  different  varieties 
of  ultramarines  by  himself  (Ann.,  199,  253  ;  A'mi.,  201,  263),  Hoff- 
man  (Vien.  Exhib.,  1873,  Report),  and  others,  he  finds  the  same 
atomic  proportion  to  exist  between  the  sulphur  and  the  monatomic 
metal,  viz.,  1  :  3,  and  for  sulphur  :  aluminium  as  1  :  2*2  to  2-5,  and  for 
sulphur  :  silicium  1  :  2'4  to  2-6.  Considering  the  difficulty  of  prepar- 
ing a  perfectly  pure  sample  of  ultramarine,  it  is  highly  probable  that 
the  atomic  proportion  of  sulphur  to  aluminium  and  silicium  is  as  1  :  2 
in  each  case,  which  will  give  to.  blue  ultramarine  the  atomic  constitu- 
tion M'3Al2Si2S08.4_9.7. 

Starting  from  the  fact  that  silver  ultramarine  when  decomposed  by 
acids  gives  up  one-third  of  its  silver  as  sulphide,  which  corresponds  to 
almost  exactly  half  the  entire  sulphur  piesent  in  pure  ultramarine, 
the  author  argues  that  this  half  of  the  total  sulphur  is  in  direct  com- 
bination with  the  silver  or  sodium  in  the  original  molecule,  and  the 
remaining  half  in  the  free  state  or  as  a  polysulpliide,  and  not  as  has 
been  supposed  in  an  oxidised  condition. 

To  prove  this,  ultramarine-green  was  blued  by  carefully  heating  in 
a  stream  of  dry  hydrochloric  acid. 

A  very  beautiful  blue  product  was  obtained,  which  gave  on  analysis 
almost  exactly  half  the  sulphur  as  hydric  sulphide,  and  half  in  the  free 
state,  without  any  trace  of  an  oxidised  sulphur  compound,  from  which 
it  may  be  safely  concluded  that  the  sulphur  exists  in  the  form  of  a 
bisulphide,  the  formula  of  ultramarine-blue  being  probably 

2(]Sra2Al3Si208.i  to  8.7)  +  ^aS-z, 

which  may  be  considered  as  a  combination  of  a  mineral  like  nephelin 
with  sodium  bisulphide. 

This  formula  for  ultramarine  has  a  close  connection  with  that  of  the 

2  h  2 
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members  of  the  lazurite  group  of  minerals,  hauyn,  nosean,  and  soda- 
lite.  As  these  minerals  are  sometimes  found  more  or  less  green  or 
blue  coloured,  and  colourless  specimens  of  them  may  be  easily  coloured 
by  heating,  and  on  treatment  with  acids  lose  their  colour,  evolving- 
sulphuretted  hydrogen,  it  was  supposed  by  the  author  that  they  all 
contain  some  white  ultramarine. 

On  treating  powdered  hauyn  with  gaseous  hydrochloric  acid,  blue 
ultramarine  was  obtained,  showing  that  these  minerals  are  practically 
identical  with  the  white  ultramarine  of  Hitter. 

The  colouring  substance  in  ultramarine  is  evidently  a  peculiarity  of 
the  form  of  compound  or  combination,  and  not  depending  on  any  one 
of  the  elementary  bodies  entering  into  its  composition,  as  they  are  all 
colourless. 

The  subjoined  table  exhibits  the  derivation  of  ultramarine  from 
alumina,  and  its  relations  to  the  minerals  of  the  lazulite  series. 

Kaolin H2.Al2Si2O6.OH3. 

Kephelin NagAlaSisOs- 

Hauyn 2Na2Al2Si208.Na2S04. 

White  ultramarine 2Na2Al2Si208.Na2S. 

Blue  ultramarine    2Na2Al2Si208.Na2S2. 

Sodalite    3Na2Al2Si208.2NaCL 

W.  R.  H. 

Formation  of  Permanently  Green  Crystals  of  Chromic 
Chloride.  By  A.  Meugeot  (Gompt.  rend.,  91,  389). — When  hydro- 
chloric acid  acts  on  potassium  dichrom ate  in  aqueous  solution,  chlorine 
is  given  off,  and  a  dark  blackish-brown  solution  formed  which,  by 
slow  evaporation,  deposits  chromic  chloride  in  large  crystals  of  a  deep 
violet  colour,  also  in  small  green  crystals.  These  green  crystals 
have  remained  unchanged  for  more  than  two  years.  C.  W.  W. 

Potassium  and  Ammonium  Tetrachromates.  By  G.  Wteou- 
BOFF  (Bull.  Soc.  Chim,.  [2],  35,  162— 165).— The  salts  described  by 
Darmstaedter  (ibid.,  15, 118)  as  potassium  nitro-dichromate  and  nitro- 
trichromate,  are  shown  by  the  author  to  consist  of  potassium  tetra- 
chromate.  Darmstaedter's  error  is  caused  by  the  fact  that  when  nitric 
acid  is  added  to  potassium  dichromate,  large  quantities  of  potassium 
nitrate  separate  out  along  w4th  the  tetrachromate,  and  it  is  very  diffi- 
cult to  separate  the  two.  By  adding  potassium  dichromate  to  a  large 
excess  of  nitric  acid  (sp.  gr.  1'4),  and  allowing  the  clear  solution  to 
stand,  crystals  of  potassium  tetrachromate  separate  out.  It  may  also 
be  obtained  in  a  similar  manner  from  the  trichromate.  The  trichro- 
mate  is  obtained  by  adding  potassium  dichromate  to  nitric  acid  of 
sp.  gr.  1-24. 

The  author  has  prepared  potassium  and  ammonium  tetrachromates, 
both  of  which  contain  traces  of  nitric  acid  retained  in  minute  cavities 
in  the  crystals ;  this  accounts  for  the  nitrous  fumes  obtained  by  Darm- 
staedter on  heating  his  preparations.  L.  T.  O'S. 

Preparation  of  Crystallised  Chromates.  By  L.  Bourgeois 
(Jahrb.  f.  Min.,  1880,  1,  Ref.  351). — The  strontium  and  calcium  salts 
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are  prepared  in  the  sarae  manner  as  the  barium  salt  (this  Journal, 
36,  437),  viz.,  by  heating  the  corresponding  chlorides  (2  mols.)  with 
a  mixture  of  potassium  chromate  (1  mol.)  and  sodium  chromate 
(1  mol.)  to  bright  redness. 

The  strontium  salt  forms  beautiful  yellow  lamellas,  cleaving  parallel 
to  the  faces  of  a  rhombic  prism  of  161°  40',  and  exhibiting  the  opti- 
cal characters  of  the  rhombic  system.  It  is  sparingly  soluble  in  water, 
and  is  decomposed  by  prolonged  exposure  to  a  red  heat. 

The  calcium  salt  crystallises  in  slender  yellow  needles,  formed  from 
a  rectangular  prism ;  these  dissolve  readily  in  water,  and  decompose 
at  a  red  heat  more  quickly  than  the  strontium  salt. 

The  isomorphous  mixtures  of  barium  and  strontium  chromate,  and 
of  barium  and  calcium  chromate,  each  in  molecular  proportions,  have 
the  aspect  of  barium  chromate.  The  corresponding  chromate  of 
strontium  and  calcium  crystallises  like  strontium  chromate. 

The  author  regards  the  sulphates  and  chromates  of  the  alkaline 
earth-metals  as  geometrically  and  chemically  isomorphous. 

H.  W. 

Artificial  Formation  of  Pyrolusite.  By  J.  B.  Hannay  (Min. 
Mag.,  1878,  No.  9,  967  ;  Jahrb.  f.  Min.,  1880,  1,  Ref.  351).— On  adding 
a  few  granules  of  potassium  chlorate  to  a  warm  solution  of  manganous 
nitrate,  the  whole  of  the  manganese  is  precipitated  in  flat  tablets, 
having  a  splendid  purple  tint  when  very  thin,  and  red  when  thicker. 
The  appearance  of  these  crystals  varies  according  to  the  temperature 
at  which  they  are  formed  and  the  strength  of  the  acid;  with  very 
strong  acid,  at  about  20",  the  small  tablets  separate  out  after  a  few- 
days  in  radial  tufts,  exhibiting  under  the  microscope  exactly  the 
appearance  of  native  pyrolusite.  Sp.  gr.  =  4*935.  If  an  iron  salt  is 
present,  part  of  it  is  precipitated  in  the  form  of  a  double  manganate  of 
manganese  and  iron.  H.  W. 

Action  of  Chlorine  Tetroxide  on  Potassium  Permanganate. 

By  E.  FiJiiST  (Annalen,  206,  75 — 78). — The  action  takes  place  in 
accordance  with  the  formula  : 

KMnOi  +  3CIO2  +  H2O  =  MnO,  +  KCIO3  +  2HCIO3. 

O.  H. 

Two  Furnace -products.  By  W.  C.  Brogger  (Zeitschr.f.  Kryst., 
1879,  3,  492). — 1.  Crystals  of  an  Alloy  of  Lead  and  Silver  from  Kongs- 
herg. — This  alloy,  containing  about  27  per  cent,  silver,  was  found  in 
beautiful  crystals  on  the  sole  of  a  smelting  furnace  in  Kongsberg.  The 
crystals  v^ere  partly  octohedrons,  joined  together  in  various  ways  so 
as  to  form  rods  and  plates  ;  partly  long  six-sided  prisms,  apparently 
made  up  of  rhombic  dodecahedrons,  elongated  in  the  direction  of  a 
trigonal  intermediate  axis. 

2.  Crystals  of  a  compound  of  sulphur  with  copper  and.  iron  from  lloras, 
containing  3164  per  cent.  Cu,  3416  Fe,  and  3479  S  (=  100-59), 
and  therefore  agreeing  approximately  with  the  formula  4CuS,  5FeS, 
or  with  2(Cu2S,  Fe2S:,),FeS.  The  compound  appears  therefore  to 
belong  to  the  series  of  variegated  copper  ores,  and  may  perhaps  be 
placed  between  cuban  and  erubescite.      Crystals  of  the  octohedrou, 
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mostly  combined  with  the  cube,  occur  both  as  distinct  individuals, 
and  as  twins  united  by  an  octohedral  face.  Cleavage,  octohedral,  im- 
perfect. H.  =  4;  sp.  gr.  3  97.  Easily  fusible;  colour,  dark  greenish- 
yellow  to  pinchbeck-brown,  with  variegated  tarnish.  H.  W. 

Silver  Sulphate.  By  P.  Braham  (Ghem.  Neivs,  42,  163).— Sul- 
phate of  silver  was  prepared  in  the  form  of  brilliant  transparent 
crystals  of  high  refractive  power,  by  pouring  on  a  plate  of  pure  silver 
strong  sulphuric  acid,  and  adding  a  few  drops  of  strong  nitric  acid.  At 
first  there  was  a  slight  action.  In  a  day  or  two  the  whole  of  the  acid 
acquired  a  deep  purple  tint,  and  after  the  lapse  of  two  or  three  weeks, 
the  purple  tint  sinks  towards  the  silver,  and  a  slight  brown  tint  can 
be  seen  on  the  surface.  The  layer  above  the  silver  being  colourless 
about  this  period,  large  crystals  form,  which  redissolve,  and  the  liquid 
becomes  colourless.  In  the  course  of  a  few  days  brilliant  specks  are 
seen,  which  develop  into  perfect  crystals  of  a  regular  octohedral  shape. 
The  author  has  in  his  possession  crystals  which  have  taken  over  six 
months  in  growing.  D.  B. 

Recrystallisation  of  Argentiferous  Bismuth.  By  C.  Winkler 
(/.  pr.  Ghem.  [2],  23,  298— 302).— The  author  confirms  Schneider's 
statement  (/.  pr.  Ghem.  [2],  23,  75)  that  silver  may  be  extracted  from 
argentiferous  bismuth,  by  a  process  analogous  to  Patfcinson's  method 
for  desilverising  lead.  On  recrystallising  150  kilos,  of  bismuth  con- 
taining O'lOl  per  cent,  of  silver,  21'8  per  cent,  of  the  total  silver  was 
found  in  the  bismuth  crystals,  and  78'2  per  cent,  of  the  silver  in  the 
molten  residue.  It  is,  however,  doubtful  whether  the  process  will 
ever  have  any  practical  value.  W.  C.  W. 

Action  of  Chlorine  on  Inorganic  Silver  Salts.  By  J.  Krut- 
wiG  (Ber.,  14,  304 — 307). — This  investigation  is  a  continuation  of 
the  observations  made  by  Spring  {Bull,  de  VAcad.  Boy.  de  Belg.  [2nd 
series],  39  and  46),  that  chlorine  acts  on  silver  chlorate,  forming  silver 
chloride  and  chlorine  trioxide,  and  on  silver  nitrite,  forming  silver  chlo- 
ride and  nitroxyl  chloride. 

Chlorine  acts  on  silver  hromate  at  50",  forming  chlorine  monobro- 
mide  and  silver  chloride  and  oxygen.  This  action  is  explained  by  the 
supposed  formation  of  ClOaBr,  which  decomposes  into  oxygen  and 
chlorine  bromide.  The  action  of  chlorine  on  silver  iodate  is  analogous 
to  the  above,  but  requires  a  higher  temperature,  and  the  iodine  mono- 
chloride  formed  combines  with  chlorine,  yielding  iodine  trichloride. 

Chlorine  acts  on  silver  sulphite  at  the  ordinary  temperature,  sul- 
phurous anhydride,  oxygen,  and  silver  chloride  being  formed.  Sul- 
phuric dichloride,  SO2CI2,  is  in  all  probability  a  result  of  the  action,  since 
potassium  sulphate  is  formed  in  the  caustic  potash  used  to  absorb  the 
gases.  The  action  of  chlorine  on  silver  sulphate  is  indirect,  and  only 
takes  place  when  the  salt  has  been  fused  and  decomposed  by  the 
heat. 

Chlorine  acts  on  silver  chromate  at  temperatures  above  200°,  silver 
chloride,  chromic  anhydride,  and  oxygen  being  formed.  The  action 
of  chlorine  on  silver  selenite  is  analogous  to  its  action  on  the  sulphite ; 
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silver  chloride,  selenious  anhydride,  and  oxygen  are  formed.  It  is 
without  action  on  silver  selenate  or  silver  molybdate,  even  when  fused. 
The  reaction  with  silver  permanganate  is  very  energetic ;  oxygen  is 
evolved,  and  a  residue  of  silver  chloride  and  manganese  dioxide  being 
obtained.  P.  P.  B. 

Compounds  of  Hydrochloric  Acid  with  Mercuric  Chloride. 
By  A.  DiTTE  (Compt.  rend.,  92^  353 — 355). — When  a  solution  of  mer- 
curic chloride  in  hydrochloric  acid  is  cooled  to  about  —  10°,  and  satu- 
rated with  hydrochloric  acid  gas,  brilliant  colourless  transparent 
crystals  are  obtained,  of  the  composition  HgCl2,2HCl,7HoO,  which 
melt  at  about  —  2°,  with  decomposition. 

If  a  stronger  solution  of  mercuric  chloride  is  saturated  with  the 
acid  gas  at  about  5°,  and  the  liquid  if  necessary  cooled  slowly  to  0°, 
large  distinct  crystals  of  the  compound  3HgCl2,4HCl,14HoO  separate 
out.  This  compound  crystallises  in  short,  thick,  colourless,  transpa- 
rent prisms,  decomposes  when  exposed  to  the  air,  and  melts  on  slight 
elevation  of  temperature.  When  the  solution  of  the  mercaric  chloride 
is  of  such  strength  that  crystals  are  deposited  at  about  15°,  one 
obtains,  according  to  the  concentration  of  the  solution,  either  large, 
elongated,  transparent,  colourless  prisms,  or  smaller  needles  of  the 
same  form.  They  have  the  composition  2HgCl2,HCl,6H20,  decom- 
pose when  exposed  to  the  air,  becoming  white  and  opaque,  and  at  a 
slightly  elevated  temperature  they  melt,  lose  hydrochloric  acid  and 
water,  and  leave  a  residue  of  mercuric  chloride.  If  the  solution  is 
saturated  with  acid  at  temperatures  between  15°  and  40°,  long  bril- 
liant silky  prisms  of  the  composition  4HgCl2,2HCl,9HoO  are  de- 
posited. This  compound  behaves  exactly  like  the  preceding  one. 
When  the  mercuric  chloride  solution  is  saturated  with  the  acid  gas  at 
80 — 90°,  and  allowed  to  crystallise  at  about  60°,  it  deposits  long  silky 
white  needles,  resembling  asbestos,  and  having  the  composition 
3HgCl2,HCl,5H20.  If  the  solution  crystallises  at  higher  tempera- 
tures, white  nacreous  plates  are  obtained,  which  contain  the  same  pro- 
portion of  mercuric  chloride  and  acid  as  the  preceding  compound, 
but  appear  to  be  anhydrous.  They  are,  however,  very  difficuilt  to 
isolate. 

From  these  experiments,  it  follows  that  solutions  of  mercuric  chlo- 
ride in  hydrochloric  acid  will  contain  free  mercuric  chloride,  free 
hydrochloric  acid,  and  one,  two,  or  more  of  the  above  hydrochlorides 
in  proportions  depending  on  the  degree  of  concentration  of  the  acid 
and  on  the  temperature.  C.  H.  B, 

Analysis  of  a  Crystalline  Mercury  Salt.  By  P.  Braham  (Chem. 
News,  4:2,  163). — This  salt  was  prepared  by  the  action  of  sulphuric- 
acid  with  a  trace  of  nitric  acid  on  metallic  mercury  in  the  cold.  The 
operation  whereby  these  crystals  were  produced  extended  over  two 
years,  the  resulting  crystals  being  in  the  form  of  rhombic  prisms,  and 
remaining  transparent  only  as  long  as  they  were  covered  with  the 
most  concentrated  sulphuric  acid.  An  instant's  exposure  to  the  air, 
or  exposure  for  a  few  hours  under  the  acid,  changed  them  into  an 
amorphous  white,  highly  deliquescent  powder.     Owing  to  the  crystals 
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absorbing  water  with  great  rapidity,  it  became  almost  impossible  to  be 
certain  of  the  real  weight  of  a  sample,  A  quantitative  determination 
of  the  acid  made  by  boiling  a  weighed  amount  with  solution  of  carbo- 
nate of  sodium,  and  precipitating  as  barium  sulphate,  gave  results 
which  showed  that  the  salt  is  a  mercurous  sulphate ;  further  analyses 
with  the  salt,  whilst  still  unchanged  under  the  acid  in  which  it  was 
formed,  gave  numbers  agreeing  with  the  formula  HgHSO*.  The 
excess  of  SO3  (3  per  cent.)  found  arises  from  the  difficulty  of  weigh- 
ing without  absorption  of  water,  and  the  difficulty  of  perfectly  freeing 
the  salt  from  sulphuric  acid  without  decomposing  it.  D.  B. 


Mineralogical   Chemistry. 


Variability  of  the  Angles  of  Crystals.  By  F.  Pfaff  (Jahrh. 
f.  Min.,  1880,  1,  E-ef.  152). — The  author  has  made  a  series  of 
measurements  to  determine  how  far  even  well-developed  crystals  with 
specular  surfaces  exhibit  deviations  from  the  law  of  "  invariability 
of  the  dihedral  angles."  The  angles  measured  were  such  as  could  be 
calculated  from  the  symmetry  of  the  system,  independently  of  the  in- 
fluence of  the  lengths  of  the  axes.  The  results  showed  that  the  varia- 
tions from  the  calculated  values  were  not  insignificant,  amounting  in 
some  cases  to  nearly  half  a  degree.  The  author  regards  these 
anomalies,  not  as  a  surface  phenomenon,  but  as  a  consequence  of 
disturbances  of  the  structure  of  the  crystals,  the  frequent  occurrence 
of  which  is  corroborated  by  optical  anomalies,  and  he  comes  to  the 
conclusion  that  the  limits  of  admissible  correction  of  measured  angles 
by  calculation  from  rational  axial  sections  must  be  carried  further 
than  has  hitherto  been  the  case. 

The  measurements  were  made  by  da-ylight,  by  means  of  a  diminish- 
ing  telescope.     The  results  are  given  in  the  following  table  : — 


Mineral. 

Measured 
angle. 

Deviation  from  the  calculated 
angle  in  minutes. 

1 

Mean. 

Max. 

Min. 

Garnet  from  the  Mussa  Alp  . . 
Fluorspar  from  Stolberg     .... 
Zincblende :    cleavage  specimen 
Iron  pyrites  from  Traversella   . 

Zii"con ^.. 

ooO  :  ooO 

ooOoo  :  coOx 

ooO  :  ocO 

0:0 

0DO2     00  02 

2      '      2 

OoP  :   ooP 

OoP  :    ooPoo 

ooP  :   ocP 

13f 

lOi 
27 

20i 

11 

lOi 
6 

15 
11 
11 

29 

21 

13 

12 

7 

13 

7 

10 
26 

19 

9^ 
8 

Bervl 

5 

1 
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The  angles  of  120°  and  90°  were  found  to  be  exact  to  1',  in  a  beryl, 
an  emerald,  a  green  vesuvian,  and  in  rock  crystal  from  Marraarosch 
and  from  the  Wallis.  H.  W. 

Colours  of  the  Diamond  in  Polarised  Light.  By  E.  Jat^nettaz 
(Jahrb.  f.  Min.,  1880,  1,  Ref.  157).— A  diamond  (probably  from  the 
Cape)  cut  in  the  tabular  form  parallel  to  an  octohedral  face,  Avas  found 
by  the  author  to  exhibit  very  brilliant  colours  in  polarised  light. 
These  colours  were  not  due  to  any  peculiar  condition  of  the  surface 
of  the  stone,  which  indeed  exhibited  all  the  characters  of  the  regular 
system,  but  are  regarded  by  the  author  as  probably  arising  from  the 
presence  of  an  enclosed  crystal.  Such  an  enclosure  would  produce 
a  tension  in  its  immediate  neighbourhood,  and  cause  the  diamond  at 
certain  parts  of  its  surface  to  act  on  polarised  light.  In  accord- 
ance with  this  view,  H.  Michel-Levy  adduces  the  enclosures  of  iron- 
glance,  H.  Damour  that  of  topaz  in  diamond ;  the  last-named 
enclosures  are  regarded  by  Fizeau  as  capable  of  producing  .the 
appearances  described  by  Jannettaz.  C.  Klein  mentions  a  similar 
observation  made  by  Schrauf  (Mon.  Mitth.,  1873,  289),  to  the  effect 
that  a  yellowish  diamond  intergrown  with  a  white  one  gave  rise  to 
abnormal  optical  phenomena.  H.  W. 

A  New  Variety  of  Native  Carbon,  being  the  Highest  Known 
Member  of  the  Series  of  Amorphous  Carbons.  By  A.  Inos- 
TRANZEFF  (Jahrb.  f.  Min.,  1880,  1,  Memoirs  97— 124).— This  coal, 
closely  allied  to  anthracite,  is  found  near  Schunga,  on  the  western 
shore  of  Lake  Onega,  where  the  principal  formations  consist  of  black 
clay-slates  interrupted  by  greenstones.  The  coals  of  this  formation 
may  be  divided  into  four  groups,  viz.  : — 

1.  A  pure  black  coal,  which  has  an  adamantine-metallic  lustre, 
easily  scratches  Iceland  spar,  and  gives  less  easily  with  fluorspar  a 
black  slightly  lustrous  streak,  so  that  its  hardness  is  between  3^  and  4. 
It  splits  in  two  directions,  perpendicular  to  the  surface  of  the  seam  and 
to  each  other,  and  in  a  third  direction  perpendicular  to  the  other  two 
and  parallel  to  the  surface  of  the  seam.  It  is  traversed  l)y  numerous 
fissures,  which  are  filled  with  quartz,  calcspar,  and  ferric  oxide. 
Dilute  hydrochloric  acid  dissolves  the  two  latter,  leaving  the  quartz- 
veins  pure  and  transparent,  and  the  coal  with  a  stronger  and  more 
truly  adamantine  lustre,  which  however  becomes  dull  after  repeated 
handling. 

2.  To  the  second  group  belongs  a  coal  having  a  higher  specific 
gl'avity  than  the  first,  in  consequence  of  containing  a  much  larger  pro- 
poftion  of  ash.  It  is  black,  with  prismatic  cleavage  and  faint  graphitic 
lustre.  Many  lumps  appear  tarnished  on  the  surface,  and  are  mostly 
coated  with  ferric  oxide,  sometimes  with  a  thin  crust  of  quartz.  Here 
and  there  may  be  observed  fine  veins  of  iron  pyrites.  The  fractured 
surface  of  this  variety  is  slightly  conchoidal,  and  mostly  exhibits  a 
Stronger  graphitic  lustre  than  the  natural  surface.  Many  lumps  con- 
tain fibres  of  white  asbestos  3  mm.  thick,  sometimes  forming  several 
parallel  layers.  The  streak-colour  of  this  variety  is  between  black- 
grey  and  grey-black. 
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3.  A  third  group  consists  of  an  earthy  variety  formerly  known  as 
"  Olonez  earth."  It  is  mostly  black,  sometimes  blackish-grey,  and 
very  soft,  bat  hardens  on  exposure  to  the  air.  It  has  a  higher  specific 
gravity  than  either  of  the  preceding  types,  on  account  of  its  larger 
proportion  of  ash. 

4.  To  the  fourth  group  belongs  a  mineral  sent  to  the  author  as 
anthracite,  but  really  consisting  of  a  black  clay-slate;  some  varieties 
of  it  resemble  lydite.  It  has  generally  a  very  homogeneous  aspect 
and  slightly  conch oidal  fracture  ;  streak- colour  grey. 

All  these  coals  contain  water.  The  black  shining  variety  (group  1) 
when  heated  to  100 — 120°  gives  off  its  water  very  slowly.  On  heat- 
ing it  in  a  water-bath  it  lost  2*03  per  cent,  of  water  in  71  days,  and 
when  it  was  subsequently  heated  for  32  days  longer  at  120°  in  an  air- 
bath  the  total  loss  amounted  to  3*93  per  cent.  All  the  varieties  are 
difficult  to  burn,  and  for  analysis  it  was  necessary  to  burn  them  in  a 
stream  of  oxygen  in  a  tube  filled  partly  with  copper  oxide,  partly  with 
lead  chromate. 

Analyses. — I.  Black  coal  with  diamond  lustre.  Ash,  dark  brown, 
consisting  of  0'48  per  cent,  ferric  oxide  and  0"51  silica. 

II,  III.  IV,  Y.  Coals  of  the  second  group.  II.  Lustre  graphitic. 
Ash  of  lighter  reddish-brown  colour.  III.  Coal  with  spotty  tarnish. 
Ash  light  brick-red.  IV.  Coal  with  similar  external  aspect  and 
graphitic  lustre.  Ash  reddish-grey.  V.  Black,  slightly  staining 
coal,  having  a  graphitic  lustre  on  the  newly  fractured  surface.  Ash 
ochrey-grey. 

VI,  VII,  VIII.  Earthy  varieties  belonging  to  group  3.  VI  and 
VIII.  "Black  Olonez  earth;"  VI,  black;  VIII,  black  is  h-grey ;  ash 
light  ochrey-grey.  VII  is  a  mass  of  coal  and  clay  artificially  pre- 
pared by  the  action  of  dilute  hydrochloric  acid  on  dark  grey  dolo- 
mite. 

IX  and  X.  Varieties  belonging  to  the  fourth  group,  i.e.,  clay-slates 
coloured  by  carbonaceous  matter.  IX  is  a  black  slightly  staining  sab- 
stance,  yielding  a  light-grey  ash ;  X,  a  black  siliceous  slate,  nearly 
allied  to  lydite,  and  yielding  a  white  ash. 


c. 

H. 

N. 

s. 

H2O. 

Aah. 

Total. 

Sp.  gr. 

I. 

90-50 

0-40 

0-41 

— 

7-76 

1-01 

= 

100-08 

1-841 

11. 

69-74 

0-21 

— 

0-12 

5-89 

23-95 

r= 

99-91 

1-931 

III. 

66-84 

0-25 

— 

1-34 

5-94 

25-81 

= 

100-18 

2-035 

IV. 

63-57 

0-39 

— 

0-73 

5-42 

29-77 

= 

99-88 

1-978 

V. 

59-43 

0-29 

— 

2-22 

5-40 

32-17 

= 

99-51 

2-117 

VI. 

35-39 

0-14 

— 

0-43 

4-56 

59-60 

= 

100-12 

2-348 

VII. 

25-50 

0-12 

— 

— 

3-55 

76-77 

rz: 

99-94 

— 

VIII. 

18-19 

0-16 

— 

0-44 

3-44 

77-92 

= 

100-15 

2-527 

IX. 

15-56 

0-12 

— 

0-50 

1-38 

82-32 

r= 

99-88 

2-572 

X. 

4-5 

0-02 

— 

— 

0-40 

95-7 

zz: 

100-09 

2-603 

The  chemical  composition  of  the  Olonez  coal  shows  distinctly  that 
it  is  the  most  highly  carbonised  member  of  the  series  of  amorphous 
carbons  or  coals,  and  this  composition  agrees  with  its  structure  and 
physical  properties,  e.g.,  its  density,  hardness,  adamantine  lustre,  elec- 
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trie  conductivity,  and  specific  lieat  (0*1922  according  to  the  author's 
experiments).  In  this  series,  it  stands  nearest  to  anthracite,  which 
has  hitherto  been  regarded  as  the  highest  member  of  the  series.  In 
its  proportion  of  carbon  it  is  equal  to  the  best  graphites  from  Ceylon. 
It  is  not,  however,  a  true  graphite,  inasmuch  as  when  oxidised  with  a 
mixture  of  nitric  and  sulphuric  acids,  or  with  potassium  chlorate  and 
nitric  acid,  it  does  not  yield  either  graphitic  acid  or  Brodie's  graphite, 
but  behaves  like  an  amorphous  coal.  H.  W. 

Occurrence  of  Anthracite  in  an  Iron  Mine  in  Norberg, 
Sweden.  By  G.  Nordenstrom  {Jahrh.  f.  Min.,  1, 1880,  Ref.  158).— This 
black,  glassy,  lustrous,  non-staining  coal  was  raised  from  the  depth  of 
about  20  meters  in  the  small  Kallmora  mine  in  north-east  Norberg. 
It  originates  from  a  black  ore  mixed  with  chlorite  and  hornblende, 
and  bounded  immediately  by  eurite.  The  coal  contains  iron  pyrites, 
and  is  partly  coated  by  chlorite,  which  also  lines  numerous  narrow  clefts 
in  it.  Sp.  gr.  =1*53;  hardness  =  2*5,  Infusible;  burns  very  slowly. 
Quite  free  from  ulmic  acid.  An  analysis  of  the  coal  by  C.  G.  Dahlerus 
gave : — 

Non-combustible  gases    6*4 

Combustible  gases   14- 5 

Carbon 66*0 

Da.rk,  reddish-grey  ash 13*1 

Small  pieces  of  anthracite  are  indeed  of  frequent  occurrence  in  the 
primitive  mountain  range  of  Sweden,  the  only  peculiarity  of  the 
specimen  above  mentioned  being  its  size  (500  c.c).  H.  W. 

New  Resin  from  Koflachj  in  Styria.  By  C.  Dolter  (Jahrh. 
f.  Min.,  1880,  2,  Hef.  152). — This  resin  has  the  empirical  composition 
C29H43O?,  melts  at  about  98°,  has  a  density  of  1*2  to  1'25,  is  soluble  in 
ether  and  carbon  sulphide,  insoluble  in  alcohol,  aqueous  or  anhydrous, 
and  in  potash-ley.  Strong  nitric  acid  converts  it,  with  intumescence, 
into  a  brown  viscid  mass.  When  fused  with  potash  it  carbonises,  and 
emits  a  not  unpleasant  odour. 

Other  chemically  similar  resins  from  the  same  locality  are  :  two 
modifications  of  Jaulingite  (Zepharovich),  soluble  in  alcohol  and  in 
ether ;  three  varieties  of  an  unnamed  resin  described  by  Humpf,  all 
soluble  in  alcohol;  and,  lastly,  four  resins  belonging  to  the  retinite 
group,  viz.,  Pyroretin,  Iteussinite,  Leucopctrite,  and  l^uosmlte. 

H.  AY. 

Minerals  of  the  Sarrabus  Mine,  Sardinia.  By  A.  Richard 
(Jahrb.f.  Min.  1880,  1,  Ref.  333).— The  lead  and  silver  mining  dis- 
trict of  Sarrabus  in  Sardinia  yields  from  three  veins,  Monte  ISTarba, 
Giovanni  Bono,  and  Bacca  Arrodas,  a  large  number  of  minerals.  The 
matrix  consists  of  calcite,  fluorspar,  heavy  spar,  quartz,  and  steatite 
(heavy  spar  is  not  found  in  Monte  Narba),  and  the  rocks  which  in- 
close these  minerals  are  designated  as  granitic  porphyries,  hornblende- 
quartzite  with  magnetic  pyrites,  and  black  shales  with  iron  pyrites 
and  veins  of  calcite. 

The  minerals  which  occur  together  are  native  silver,  silver-glance, 
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psatarose,  red   silver   ore,   galena,    blende,    copper  pyrites,    fahl-ore, 
wulfenite,    cerussite,    breithauptite,    harmotome,    gypsum,    dolomite, 


arragonite. 


H.  W. 


Chemical  Analysis  of  Hungarian  Fahl-ores.  By  K.  Hidrgh 
(Jahrb.f.  Min.,  1880,  1,  Ref.  384).— The  following  table  exhibits  the 
composition  of  a  number  of  these  ores  : — 


Kapnik  : 
crystallised. 

Kapnik  : 
massive ; 
shining. 

Szaszka  : 
crystallised. 

Nagjag : 
crystallised. 

Herzengrund : 
crystallised. 

Sulphur.  . . 
Arsenic  . . . 
Antimony . 
Silver  .... 
Copper  . . . 

Iron 

Zinc 

Manganese 

25-31 
2-88 

24-21 
1-32 

37-83 
0  94 
7-25 

traces 

24-25 

1-08 
25-63 

6-76 
32-59 

0-90 
•5-77 

0-83 

25-98 

19-11 

0  10 

0-08 

53-60 

0-39 

traces 

26  -52 

12  07 

11-35 

0-29 

39-75 

1-77 

5-55 

1-23 

25-75 
4-75 

22-82 
0-05 

39-81 
4-75 
1-44 

Sp.  gr.. . 

99  -74               97  -81 
4  -91                 4  -885 

99  -26 
4-92 

98-53 
4-61 

99-37 

4-77 

The  calculation  of  the  amount  of  sulphur  on  the  assumption  that 
the  sulphides  of  the  several  metals  have  the  formulae  AS2S3,  SbsSa, 
CugS,  AggS,  FeS,  ZnS,  MnS,  agrees  very  well  with  the  values  actually 
found.  With  the  general  formula  (As,  Sb)2  S7M8,  in  which  M  de- 
notes the  quantity  of  each  of  the  several  metals  which  is  equivalent  to 
1  atom  of  silver,  the  analyses  do  not  agree  quite  so  well.  The  cause  of 
the  difference  may  perhaps  be  sought  in  the  want  of  uniformity  of  the 
material.  H.  W. 


Christophite  from  St.  Agnes,  Cornwall.  By  J.  H.  Collins 
(Mineralogical  Magazine,  1879,  91). — This  mineral  occurs  either 
massive.,  granular,  and  oE  dark  brown  colour,  or  less  frequently  in 
black  shining  crystals.  Its  general  characters  are  those  of  an  ordinary 
dark  blende,  but  by  careful  manipulation  a  button  of  zinc  may  be 
The  mean  of  several  analyses  of  the  granular  mineral 


reduced  from  it. 
gave — 

Zn.  Fe. 

32-0         22-4 


Sn. 

1-3 


s. 

29-5 


AI2O3 

7-2 


SiOs. 
G-8 


CuCaO. 

traces  =  99-2 


whence  the  coniposition  of  the  pure  mineral  may  probably  be  calcu- 
lated as  follows : — 


Zn. 
37-6 


Fe. 
26-2 


Sn. 
1-4 


S. 
34-7  = 


99-9, 


ZnS. 
or  56-1 


FeS. 
41-1 


SnS. 

1-9 


0-8  =  99-9 


The  presence  of  tin  is  remarkable,  but  from  the  solubility  of  the 
mineral  in  aqua  regia,  the  author  infers  that  the  tin  is  an  essential 
constituent,  and  that  it  is  present  as  stannic  sulphide.     The  mineral 
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is  therefore  very  nearly  related  to  Breithaupt's  christophite,  but  con- 
tains, besides  the  tin,  a  considerably  larger  proportion  of  iron 
sulphide. 

The  crystals,  which  resemble  the  dolomite  crystals  from  the 
Binnenthal,  form  combinations  of  the  cube  with  the  two  tetrahedrons, 
nearly  in  equilibrium.  One  of  the  tetrahedrons  is  smooth  and  shining, 
the  other  uniformly  dull.  The  cube-faces  are  deeply  striated  parallel 
to  the  combination-edge  with  the  smooth  tetrahedron,  which  character 
is  exactly  opposite  to  that  of  the  Binnenthal  blende.  Dodecahedral 
cleavage  perfect.  H.  W. 

Chemical  Composition  of  Guanajuatite.      By  J.  W.  Mallet 

(Jahrb.f.  Mln.,  1880,  1,  Ref.  160). — An  analysis  of  this  mineral  mixed 
with  a  small  portion  of  matrix  gave — 

Se.  S.  Bi.  ALO^.       Fe^Oa.        SiO-^.         H.O. 

31-64      0-61       59-92       2-53      traces       3-47       1-46  =  99-63 ; 

whence  may  be  deduced : — 

Guanajuatite 92'17 

rHalloysite 6-72 

Matrix  <  Silica 0-56 

{^Hygroscopic  water    O'lS 

99-63 
Pyrite  could  not  be  detected. 
The  composition  of  guanajuatite  reckoned  to  100  parts  is — 

Se.  S.  Bi. 

34-88  0-66  65-01 

leading  to  the  atomic  proportion  Bi  :  (Se  •+  S)  =  310  :  453,  and  to  the 
formula  BioSca.  H.  W. 

American  Sulpho-selenides  of  Mercury.  By  G.  J.  Brush  and 
W.  J.  COMSTOCK  (Sill.  Jour.  [3],  21,  i^l2). —Onofrit'e. — Found  in  lime- 
stone at  Marysville,  Southern  Utah,  in  small  fragments,  showing  no 
trace  of  crystalline  form.  Colour  and  streak,  blackish-grey;  fracture 
conchoidal,  with  brilliant  metallic  lustre  on  fresh  surfaces.  Hardness 
about  2-5  ;  sp.  gr.  7-62.  When  heated,  the  greater  part  volatilises, 
giving  reactions  for  sulphur,  selenium,  and  mercury.  With  borax,  it 
forms  an  amethystine  bead.     Composition — 

Se.  S.  Hg.  Zn.  Mn. 

4-58        11-68        81-93         0-54        069  =  99-42 

-which  may  essentially  be  represented  as  Hg(S,8e). 

The  compositions  of  the  American  sulpho-selenides  of  mercury  now 
known  are  given  in  the  following  table :  — 
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S. 

Se. 

Hg. 

Zn. 

Mn. 

Fe. 

Quartz. 

Metacinnabarite . . 

13-82 

— 

85-79 

— 

— 

0-39 

0-25 

Guadalcazarite   . . 

14-01 

tr. 

83-90 

2  09 

— 

— 

— 

?>                *  * 

14-58 

1-08 

79-73 

4-28 

— 

tr. 

— 

Onofrite,  Utah    . . 

11-68 

4-58 

81-93 

0-54 

0-69 

— 

— 

„         San  Ono- 

fre    

]0-30 

6-49 

81-33 

— 

— 

— 

— . 

Tiemannite 

0-70 

23-61 

74-02- 

— 

— 

— 

— 

c.  w.  w. 

Mineralogical  Notices.  By  A.  Weisbach  (Jahrh.  f.  Min.,  1880, 
2,  Mem.  109 — 114). — 1.  Hypargyrite. — The  author  has  already  pointed 
out  (Zeitschr,  f.  Kryst.,  2,  63)  that  Breithaupt's  hypargyrite  from 
Andreasberg  agrees  in  its  morphological  and  physical  characters,  as  well 
as  in  qualitative  chemical  composition,  with  miargyrite,  and  further 
that  it  contains  the  same  proportion  of  silver  as  the  latter,  viz.,  36*02 
per  cent.  The  complete  identity  of  the  two  minerals  is  established  by 
the  following  analyses  of  so-called  hypargyrite : — 


Ag. 

Sb. 

As. 

S. 

37-74 

41-02 

undet. 

21-20  =     99-96 

37-06 

41-13 

0-79 

21-50  =  100-48 

The  formula  of  miargyrite,  AgSbS2,  requires  36-74  per  cent,  silver, 
41-49  antimony,  and  21*77  sulphur. 

2.  Lepidophceite  from  Kamsdorf  in  Thuringia  is  a  reddish-brown 
mineral  with  faint  silky  lustre,  and  somewhat  shining  streak  ;  it  has 
about  the  hardness  of  talc,  and  therefore  leaves  a  stain  when  rubbed. 
Specific  gravity,  apparently  very  small,  even  less  than  1,  on  account  of 
enclosed  air,  which  cannot  be  completely  expelled  except  by  prolonged 
heating  under  water;  real  sp.  gr.  =289 — 3-04.  The  mineral  blackens 
when  heated  in  a  tube,  and ,  dissolves  in  hydrochloric  acid  with  evo- 
lution of  chlorine,  forming  a  dark-brown  liquid,  which  afterwards 
turns  light  yellow.  Analysis  gave  58-77  per  cent.  Mn02,  9-59  MnO, 
11*48  CuO,  and  21-05  water,  leading  to  the  formula  CuMn60i2  +  9H2O. 
The  considerable  amount  of  copper  which  the  mineral  contains  shows 
that  it  cannot  be  regarded  as  a  variety  of  wad.  Qualitatively 
indeed  it  is  more  nearly  allied  to  the  cupreous  manganese  of  the  same 
locality,  from  which,  however,  it  differs  essentially  by  its  crystalline, 
character. 

3.  Uranotil. — This  egg-yellow  uranic  silicate  occurs,  together  with 
zeunerite,  walpurgin,  &c.,  in  the  "Weisser  Hirsch  "  mine  at  Nen- 
stadtel,  not  only  in  capillary  crystals  and  pilose  nodules,  but  also  in 
thick  masses  having  a  radiofibrous  fracture.  Analysis  of  two  very  pure 
specimens  gave — 


CaO. 

Ur-Pg. 

FePa. 

Si02. 

H2O. 

513 

63-93 

303 

13-02 

14-55  = 

=  99-66 

5-49 

62-84 

2-88 

14-48 

13-79  = 

=  99-48 

The  iron  contained  small  quantities  of  aluminium  and  cobalt.  Re- 
garding the  ferric  oxide  as  taking  the  place  of  part  of  the  uranic  oxide, 
these  numbers  lead  to  the  formula  given  by  Boricky  for  Bavarian 
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uranotil,  viz.,  CaUeSiaCe  +  OH^O,  or  Ca0.3U203,3Si02  +  9H.0,  which 
requires  4*44  per  cent.  CaO,  68-46  U2O3,  14-26  SiOo,  and  12-84  HoO. 

4.  Bismuthite. — This  mineral,  first  recognised  as  a  distinct  species 
by  Breithaupt,  and  constituting,  next  to  native  bismuth,  the  most 
abundant  and  widely  diffused  of  all  bismuth-ores,  has  hitherto  been 
analysed  only  qualitatively. 

The  following  quantitative  analysis  was  made  upon  a  specimen  from 
a  mine  at  Neiistadtel,  having  a  weak  fatty  lustre,  a  light-grey  colour, 
and  small  conchoidal  fracture,  occurring  in  the  pseudomorphs  after 
acute  rhorabohedral  bismuth-crystals  (  — 2R)  imbedded  in  quartz — 
after  it  had  been  completely  freed  by  levigation  from  quartz  and  re- 
mains of  native  bismuth.  It  gave  95-90  per  cent.  Bi^Og ;  2-91  COo,  and 
r04  water,  leading  to  tbe  formula  SBigOa,  CO2,  H2O,  which  requires 
95-77  BioOa,  3-00  CO3,  and  1-23  H2O. 

In  thin  section  bismuthite  appears  transparent,  greyish-yellow,  and 
double-refracting :  it  is  therefore  not  amorphous  as  Breithaupt  was  in- 
clined to  suppose. 

Identical  with  bismuthite  in  chemical  composition  and  specific 
gravity,  are  the  small  grey  and  brown  concentrically  stratified  nodules 
lately  found  in  the  Wolfgang- Maassen  Mine  at  Neustadtel-Schnee- 
berg. 

5.  Gacoehlor  (Lithiophorite). — In  former  analyses  of  this  mineral 
from  Bergersdorf,  near  Gorlitz,  the  water  was  determined  by  loss, 
and  it  was  left  doubtful  whether  the  silica  belonged  to  the  compound 
or  was  merely  mechanically  mixed. 

A  new  analysis  was  therefore  made,  which  gave — 

MnO.  O.  CoO.*         CuO.         Bi.O:i.         Al.Og.f  CaO  and  BaO. 

50-95         9-50        4-31        0  55         0-41         11-46  073 

K2O  and  LijO.       SiOo.  II2O. 

1-25  3-88         16-59  =  99*63 

As  the  separated  silica  does  not  dissolve  in  sodium  carbonate,  it  is 

probably  only  mixed.     On  this  hypothesis,    the    composition    of  the 

mineral  may  be  approximately  represented  by  the  empirical  formula, 

AlMujO?  +  4H2O,  which  requires   56-61  per  cent.  MnO,  1356  AI.O3, 

.29-76  0,  and  19-13  water. 

6.  Leucite. — This  mineral  from  the  Alban  Mountains  has  been  only 
once  analysed,  namely,  by  Klaproth  in  1797.  The  following  analyses 
of  transparent  yellowish-white  crystals,  having  a  specific  gravity  of 
2*179  at  10°,  from  the  lava  of  the  Colli  Cimini,  were  made  at  the 
author's  instigation  by  Dr.  H.  Schulze  :  — 

SiO..  AI2O3.  K2O.  Na20. 

54-91  22*85  2148  0'41  =  99*65 

The  alumina  contained  a  trace  of  ferric  oxide.  Neither  calcium  nor 
lithium  was  present.  H.  W. 

*  With  NLO.  t  With  Fe,0;;. 
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Telluric  Silver  from  Bat6s  in  Transylvania.  By  J.  A.  Krenner 
(Jahrb.f.  Min.,  1880,  2,  Ref.  26). — This  mineral,  found  in  a  vein  of 
ore  occurring  in  mica-slate,  consists  of  four  silver  tellurides.  Some  of 
the  crystals  are  shining  and  of  a  light  grey  colour  ;  others  are  coated 
with  a  blackish  sooty  crust.  They  belong  to  the  regular  system,  and 
exhibit  the  faces  coOco,  coO,  0,  20,  oo02,  co03,  and  subordinate  202. 
Their  aspect  is  either  cubic,  or  prismatic  and  cauliform.  Among  the 
accompanying  minerals  are  small  black  qaartz-crystals,  brown-red 
zinc-blende,  iron  pyrites,  and  copper  pyrites  (sometimes  decomposed 
and  of  green  colour),  and  a  few  crystals  of  adularia.  Many  of  the  silver 
telluride  crystals,  when  freed  from  the  crust  above  mentioned,  appear 
as  if  sprinkled  with  gold-dust.  H.  W. 

The  Crystal  System  of  Manganite.    By  A.  Sadebeck  (Jahrb. 
f.  Min.,  1880,  1,  Ref.  332).— The  author  agrees  with  Groth  in  regard-' 
ing  this  mineral  as  holohedro-rhombic.     This  view  is  supported  :— ^ 
1.  By  the  T^rity  of  the  occurrence  of  hemihedral  forms,  which  wheuj 
they  appear  separately,  must  be  regarded  as  merely  accidental  modes 
of   development.     2.  By  the   furcate   formation  due  to  the   paralle 
arrangement  of  the  individual  crystals,  and  having  nothing  in  commonl 
with  twin -formation.      3,  The  non-occurrence    of   any    difference  of 
physical   conformation   on   the  pyramidal  faces.     4.  The  absence  of 
any  different  forms  in  the  two  positions,  such  as  is  exhibited  by  crystals 
having  a  hemihedral  development. 

The  reasons  for  regarding  the  diamond  as  holohedral  are,  according 
to  the  author,  exactly  similar  to  those  above  adduced,  so  that  to  be 
consistent,  both  those  minerals  must  be  regarded  either  as  holohedral 
or  as  hemihedral.  H.  W. 

Bastnasite  and  Tysonite  from  Colorado.  By  O.  D.  Allen  and 
W.  J.  CoMSTOCK  (Sill.  Jour.  [3],  19,  390).- — Bastnasite. — Hardness, 
4 — 4*5 ;  sp.  gr.,  5*18 — 5"20;  colour,  reddish-brown;  but  slightly 
soluble  in  hydrochloric  acid,  decomposed  by  strong  sulphuric  acid  with 
evolution  of  carbonic  acid  and  hydrofluoric  acid.     Composition — 

(Ce,La,Di)o03-       (Ce,La,Di).  CO2.  F  (by  diff.). 

50-13  21-82  20-15  7-90  =  100-00 

corresponding  with  the  formula  112^6  +  2R2(C03)3. 

Tysonite. — Occurs  with  bastnasite  from  Pike's  Peak,  Colorado,  in 
worn,  indistinct  crystals,  probably  prismatic,  exhibiting  distinct  cleav- 
age;  hardness,  4-5 — 5;  sp.gr.  =  6"14;  colour,  pale  wax-yellow.  Com- 
position— 

Ce.  La,Di.  F(bydiff.). 

40-19  30-37  29-44  =  100 

corresponding  with  the  formula  (Ce,La,Di)2F6.  From  the  mode  of 
occurrence  of  these  two  minerals,  it  is  probable  that  bastnasite  is 
formed  by  the  change  of  the  fluoride  (tysonite)  into  fluocarbonate. 

c.  w.  w. 

Analyses  of  some  Apatites  containing  Manganese.  By  S.  L. 
Penfield  (Sill.  Jour.  [3],  19,  367). — These  minerals  occur  at  Branch- 
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ville,  Conn.,  U.S.,  either  in  crystalline  masses  imbedded  in  felspar  or 
in  more  or  less  distinct  crystals ;  the  colour  varies  from,  dark-green, 
almost  black,  to  white.  Analysis  I  is  of  the  darkest  specimen  found ; 
II  is  a  somewhat  lighter  specimen ;  III  is  the  analysis  of  the  white 
variety ;  and  IV  is  of  a  crystallised  variety  from  Franklin  Furnace, 
New  Jersey,  occurring  in  calcite,  from  which  it  can  readily  be 
separated. 

I.  11.  III.  IV. 

P2O5 41-63  40-96  41-47  3959 

AI0O3  —  0-50  —  0-56 

FeoOa  0-77  0-08  0-22  0-77 

CaO 40-31  47-87  49-12  46-64 

MnO     10-59  2-48  1-96  1-35 

ZnO _____  0-03 

Ca 3-29  4-04  2-88  3-57 

F 3-12  3-84  2-68  3-37 

CI 0-03  —  0-10  0-04 

CaCOa —  —  —  2-82 

H2O —  —  —  0-52 

Insoluble  ....        —  0-06  1-50  — 

99-74        99-83        99-93        99-26 
Sp.gr 3-39  —  3-144         3-22 

C.  w.  w. 

Chemical  Composition  of  Childrenite.  By  S.  L.  Penfield 
{Sill.  Jour,  [3],  19,  315). — With  the  view  of  showing  the  relationship 
of  childrenite  to  eosphorite  (Brush  and  Dana,  Sill.  Jour.,  July,  1878), 
a  careful  analysis  of  a  pure  specimen  of  childrenite  was  made  with 
special  attention  to  the  discovery  of  alkalis  and  ferric  oxide.  The 
results  of  tw^o  analyses  are  here  given : — 

P2O5.       AlA-       FeO.      MnO.     CaO.      HoO.     Quartz. 

1 30-19     21-17     26-54    4-87     1-21     15-87   0-10  =  99-95 

II 29-98     21-44    2620     —       —        _         _ 

No  alkalis  and  no  ferric  oxide  were  found.  The  ratio  given  by 
these  numbers  is — 

P2O5  :  AI2O3  :  RO  :  HoO  =  1  :  1  :  2  :  4  (R  =  Fe,  Mn,  Ca), 

corresponding  to  the  empirical  formula  R2Al2P20io.4HaO,  which  may 
be  written — 

AUP.O,  +  2R(0H).  +  2a<i,  or  JJJjj  +  gj^^il")^  +  4aq, 

which  is  the  same  as  the  formula  made  out  for  eosphorite. 

c.  w.  w. 

Relation  between    Childrenite    and    Eosphorite.    By  G.  J. 

Brush  and  E.  S.  Dana  (Sill.  Jour.  [3],  19,  316).— Childrenite  and 
eosphorite  are  crystallographically  closely  homeomorphous,  the  axial 
ratios  being — 
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c.  (Vert.) 

h.  (Macrodiag.) 

a.  (Bracliydiag, 

Childrenite  . .  . 

. . .      0-667 

1-294 

1-000 

Eosphorite    . .  . 

. . .      0-663 

1-287 

1-000 

The  relation  of  the  two  minerals  in  composition  is  seen  from  the 
analysis  of  childrenite  by  Penfield  {see  above) .  The  formulae  of  the  two 
minerals  are  identical,  the  difference  being  that  while  childrenite  con- 
tains chiefly  iron  (26-54  FeO,  4-87  MnO),  eosphorite  contains  chiefly 
manganese  (7-4  FeO,  23-51  MnO).  C.  W.  W. 

Hopeite.  By  Damour  and  Des  Cloizeaux;  also  by  Friedel  and 
Sarasin  {Jahrh.  f.  Min.,  1880,  2,  Ref.  24— 26).— This  mineral  was 
described  by  Brewster  in  1824,  and  has  been  chemically  examined  by 
Nordenskiold,  but  its  constitution  has  hitherto  not  been  clearly  made 
out.  It  was  supposed  to  be  a  hydrated  zinc  phosphate,  but  its  great 
rarity  gave  no  opportunity  for  re-examination.  Lately,  however, 
Damour  has  examined  it  chemically  and  found  it  to  contain  phos- 
phoric acid  and  zinc  with  a  small  quantity  of  iron ;  and  Des  Cloizeaux 
has  found  that  it  belongs  to  the  orthorhombic  system,  exhibiting  the 
forms  cx)Pco,  Pco,  P,  cxjPoo,  ooPS,  with  ^Pc>6  and  OP  subordinate. 
According  to  Levy,  the  forms  cxjP  and  ooPf  likewise  occur.  Funda- 
mental angles  coPob  :  coPob  over  P  =  140°  ;  P  :  Pdb  =  129^^  30'. 
Axial  ratio  a:h  :  c  =  0-57221  :  1  :  0-47169.  The  plane  of  the  optic 
axes,  as  observed  by  Brewster,  is  parallel  to  the  base  ;  the  first  median 
line  is  negative  and  perpendicular  to  the  lateral  pinacoid.  Axial 
dispersion  slight ;  p  <C  v.  Apparent  angle  of  axes  in  air  (larger  than 
that  given  by  Brewster)  2E  =  78°  3'  (red  glass),  78°  35'  (sodium 
flame) . 

Friedel  and  Sarasin  have  prepared  hopeite  artificially  by  heating 
equal  weights  of  zinc  oxide  and  phosphoric  anhydride  with  water  in 
a  sealed  tube  at  150 — 180^^  for  sixteen  hours.  In  this  manner,  rhombic 
crystals  were  obtained  exhibiting  either  the  faces  ooPoo,  cx)P,  OP,  or  the 
combination  -g^Pco  .  ooPco.  These  crystals  agreed  with  those  of 
natural  hopeite  in  the  magnitudes  of  their  angles  and  in  their  optical 
characters,  and  gave  by  chemical  analysis  31-42  p.  c.  P2O5,  53-52  ZnO, 
and  1445  HoO,  aj^reeing  nearly  with  the  formula  Zn3P208  +  4H2O,  or 
3ZnO,P05  +  4H2O,  which  requires  31-07  PaOg,  53-18  ZnO,  and 
15-75  H2O.  H.  W. 

Kjerulfin.  By  M.  Bauer  (Jahrh.  f.  Min.,  1880,  1,  Mem.  75—78). 
— This  mineral,  first  analysed  by  von  Kobell,  was  regarded  by  him  as 
a  distinct  species.  Bauer,  however,  in  1875  pointed  out  that  von 
Kobell's  analysis  was  incorrect,  giving  too  much  fluorine — a  statement 
confirmed  by  Rammelsberg  (Mineralchemie,  2  Aufl.,  697) — and  further 
suggested  that  kjerulfin  might  be  identical  with  wagnerite,  or  rather  a 
wagnerite  more  or  less  decomposed,  a  view  which  has  been  confirmed 
by  later  researches. 

The  analyses  which  have  been  made  of  kjerulfin  are  given  in  the 
following  table  :  the  difierences  show  that  some  of  them  were  made 
with  material  more  or  less  altered  : 


MINERALOGICAL  CHEMISTRY.  367 


Phosphoric  acid 42*22 

Magnesia 37-00 

Lime 7*56 

Soda,  with  a  little  potash  . .  1*56 

Insoluble  matter 1*50 

Alumina  and  ferric  oxide  . .  5*40 

Fluorine   478 

Loss  by  ignition — 


44-23 

42-35 

43-7 

43  88 

44-47 

46-01 

46-0 

49-3S 

6-60 

4-81 

31 



— 

1-54 

— 

— 

— 

2-04 

0-9 

— 

— 

0-65 





6-23 

5-06 

10-7 

11-73 

0-77 

— 

— 

— 

100-02     102-30     102-46     104-4    104-94 


I  is  V.  Kobell's  first  analysis,  which  led  to  the  formula  2Mg3P208,MgF2 
(neglecting  Ca  and  Na)  ;  II  is  Rammelsberg's,  who  deduced  from  it 
the  formula  2Mg3P208^MgO,MgF2.  Analysis  III  was  made  at  the 
author's  instigation  by  Friederici  with  yellow  material  having  a  fatty 
lustre  and  an  appearance  of  freshness,  with  no  perceptible  impurities, 
and  a  specific  gravity  of  3-10.  The  fluorine  was  carefully  determined 
by  the  method  of  Fresenius.  Analysis  IV  was  made  by  Pisani  (this 
Journal,  36,  441),  who  examined  the  homogeneous  glassy-lustrous 
interior  of  large  crystals,  which,  as  appears  by  comparison  with  the 
composition  of  normal  wagnerite  given  under  V,  is  perfectly  identical 
with  the  latter. 

All  these  results  confirm  the  identity  of  fresh  unaltered  kjernlfin 
with  wagnerite.  Kjerulfin  is,  however,  for  the  most  part  much  decom- 
posed, the  magnesia  being  more  or  less  replaced  by  lime,  and  the 
mineral  thereby  gradually  converted  into  apatite,  as  shown  especially 
in  the  crystals  examined  by  Pisani,  the  fresh  yellow  mass  of  which  is 
traversed  by  more  or  less  opaque  white  veins,  which  are  rich  in  lime, 
and  consist  of  a  mixture  of  kjerulfin  and  apatite,  whilst  the  entire 
crust — and  frequently  also  the  nucleus — is  almost  wholly  converted 
into  apatite,  so  that  these  large  kjerulfin  crystals  are  on  the  way  of 
forming  pseudomorphs  of  apatite  after  wagnerite ;  a  complete  pseudo- 
morphosis  has,  however,  not  yet  been  observed. 

Kjerulfin  occurs,  together  with  large  masses  of  apatite,  in  the 
apatite  strata  of  Havredal,  Oedegarden,  &c.,  in  Norway,  whence  it  is 
probable  that  the  entire  mass  of  apatite  there  occurring  has  been 
formed  by  transformation  of  pre-existing  wagnerite.  H.  W. 

Artificial  Libethenite.  By  C.  Friedel  and  E.  Sarasin  (Jahrh.  /. 
Min.,  1880,  2,  Ref.  153). — The  cupric  phosphate  which  occurs  native 
as  libethenite  is  very  easily  produced  artificially.  Debray  (Ann. 
Chim.  Phys.  [3]  61,  439)  states  that  it  is  formed  on  heating 
P205,3CuO,H20  with  water  in  sealed  tubes ;  also,  in  presence  of  cupric 
sulphate  and  nitrate,  when  the  solution  is  heated  to  100^,  and  in 
presence  of  cupric  chloride  at  200°.  Other  mixtures  from  which 
Friedel  and  Sarasin  obtained  various  arsenates  of  copper,  or  of  copper 
and  sodium,  likewise  yielded  libethenite  in  the  form  of  a  whitish-green 
Crystalline  powder,  as  soon  as  phosphoric  acid  was  added  to  them, 
and  the  resulting  precipitate  was  boiled.  Very  fine  crystals  of  libethe- 
nite, measuring  1  mm.  on  the  longitudinal  edges,  were  obtained  with 
excess  of  phosphoric   acid  in  sealed  tubes   at   181°.     These  crystals 

2  c  2 
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exhibited  the  forms  ooP  and  Pco,  and  agreed  with  native  libethenite  in 
the  magnitude  of  their  angles. 

Libethenite,  prepared  by  either  of  the  methods  above  described, 
exhibits  a  reaction  which  may  serve  very  well  to  distinguish  it  from 
oliveuite.  On  heating  it  in  the  state  of  powder  to  redness  out  of 
contact  with  reducing  gases,  it  gives  off  water,  turns  brown,  and,  on 
cooling,  assumes  a  fine  green  colour.  If  the  heat  is  not  raised  high 
enough,  the  colour  remains  brownish,  even  after  cooling ;  if,  on  the 
contrary,  the  heat  be  too  strong,  even  though  not  high  enough  to  fuse 
the  powder,  the  substance  will  assume  a  grey  tint  and  lose  its  lustre. 
Olivenite  when  ignited  yields  only  a  brown  powder.  H.  W. 

Phosphorised  Copper-ores.  By  A.  Scheauf  (Zeitschr.  f.  Krystall. 
[4],  1,  33;  Jahrb.f.  Min.,  1879,  336—340).—!.  The  Immiite  Group.^ 
This  group  includes  the  minerals  phosphorochalcite,  CU6P2H6O14 ; 
eJdite,  CugPaHeOis;  and  dihydrite,  Cu5P2H40i2.  The  crystallised 
varieties  are  commonly  spoken  of  as  dihydrite ;  the  amorphous  as 
pseudomalachite. 

The  lunnites,  as  formerly  determined  by  Tschermak,  are  triclinic. 
The  amorphous  varieties  are  binary  or  ternary  mixtures,  in  various 
proportions,  of  phosphorochalcite,  ehlite,  and  dihydrite.  They  are 
kidney-shaped,  with  concentrically  scaly  structure,  have  a  density  of 
4"2,  and  experience  a  perceptible  loss  of  weight  at  200°.  Different 
from  these  are  the  soft,  light  grey-green,  radio-fibrous  specimens  from 
Ehl  (H.  =.2 ;  sp.  gr.  4*10),  which  are  decomposed  dihydrites,  and  con- 
tain silicate  of  copper ;  to  these  the  vulgar  name  ehh'te  may  be  assigned. 
The  crystallised  varieties  consist  mainly  of  dihydrite;  they  have  the 
relatively  smallest  amount  of  water ;  the  highest  sp.  gr.  =  4*4 ;  and 
do  not  sustain  any  loss  of  weight  at  200°. 

2.  Libethenite. — This  mineral  was  formerly  supposed  to  be  rhombic, 
but  more  exact  measurements  have  shown  it  to  be  monoclinic  ;  a:h:c=- 
1-4255;  1 : 1-34625;  /3  =  90°  56'.  Observed  faces  ooPc5b,  ooPc^,  OP, 
coP,  -P,  +P,  -Poo,  -}-Pc5b,  +  iPob. 

3.  Thrombolite  was  described  by  Breithaupt  and  Plattner  as  a  hy- 
drated  copper  phosphate.  The  author,  however,  finds,  by  a  new 
analysis  of  the  mineral  (under  the  microscope,  yellow-green,  homo- 
geneous, apolar;  sp.  gr.  3^6681)  that  it  does  not  contain  phosphoric 
acid,  but  is  rather  a  cupric  antimonite.     Analysis  gave: — 


Loss  by  ignition  (H2O)  =  16*56 

CuO  =  39-44 

Pe203  =     1-05 

SbaOsCfrom  Sb204)  =     6-65 

SbaOg  (from   SbaSs)  =  32-52  ^SbaOg  +  SbaOa  =  42-95 
Total  loss(Sb203?)  =    3-78 


"r 


100 


These  numbers  agree  most  nearly  with  the  combination  of  the  mole- 
cules lOCuO  +  3Sb203  +  I9H2O).  On  account  of  the  homogeneity  of 
the  substance,  it  is  probably  a  true  cupric  antimonite,  and  not  a  mere 
mixture  of  cupric  and  antimonious  oxides. 


I 
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4.  Veszelyite  from  Moravicza  in  the  Bannat ;  thin  crusts  on  garnet- 
rock,  or  its  decomposition-product,  brown  iron  ore.  Since  the  es- 
tablishment of  this  species  by  the  author  in  1874  (this  Journal,  28, 
546),  he  has  been  enabled  to  complete  his  earlier  observations  by  the 
examination  of  good  fresh  material.  Colour  and  streak  greenish -grey. 
H.  =  3-5—4;  sp.  gr.,  3-351.  Triclinic,  a  :  h  r.  c  =  0'7101  :  1  : 0-9134; 
a  =  89°  31' ;  ^  =  103"  50' ;  7  ^  89"  34'.  Observed  faces  :  ooPcSc, 
ooPob,  OP,  coP'>  oo/P,  /P'ob,  'P/cb,  2/P*2,  2/P/6b.  Crystals  simple,  appa- 
rently monoclinic.  Their  shape  is  determined  by  the  predominant 
prism  coP  in  combination  with  the  brachydome  Poa;  the  pyramid 
2/P'2  is  rare ;  the  transverse  dome  2/P/cb  has  been  observed  only  once. 
The  angles  coP/  :  oo'P  and  /P'oo  :  'P/ob  are  nearly  identical  in  magni- 
tude with  the  corresponding  angles  in  libethenite  ;  and  angles  of  nearly 
the  same  magnitude  occur  in  the  zinc  arsenate  called  aclamin.  The 
great  inclination  of  the  edges  coF',  |  oo'P  :  /F'ob  \  'P,cb  (lOS"*  50') 
affords,  however,  a  characteristic  difference  between  the  forms  of 
veszelyite  and  libethenite. 

Analysis  gave  37-34  CuO,  25-20  ZnO,  9-01  P2O5,  10-41  As.Oa,  and 
17-05  H;0,  leading  to  the  empirical  formula  9CuO,  6ZnO,  P0O5,  AsoOo, 
I8H2O.  The  simple  rational  formula,  4CuO,P205  +  6H.<>0  must  there- 
fore be  replaced  by  the  following  : — 

ZnaAsoOa  +  3Zn(0H).  +  3H.,0 

CuaPA    +  3Cu(0H)o  -H  3H,0 
3Cu(OH)2  +  3H,0 

H.  W. 
Sulphates  occurring  on  the  Bauersberg,  near  Bischofsheim, 
in  front  of  the  Rhongebirge.  By  S.  Sixger  (Jahrb.f.  Mia.,  1880, 
2,  Ref.  151). — On  the  uneven  surface  of  the  basalt  of  the  Bauersberg, 
there  has  been  deposited  a  bed  of  pyritiferous  lignite,  which  is  com- 
pletely surrounded  by  the  basalt,  while  its  upper  layers  frequently 
alternate  with  basaltic  tufa.  The  decomposition  of  the  pyrites  in  this 
formation  has  given  rise  to  a  considerable  number  of  sulphates,  not 
forming  sharply-defined  layers,  but  often  combined  in  such  a  manner 
that  they  separate  together  in  concentric  shells  or  spherical  concre- 
tions, and  enclose  or  interpenetrate  one  another.  The  surface  of  this 
layer  of  sulphates  at  the  border  of  the  basaltic  tufa  and  lignite  is, 
according  to  Hilger's  investigation,  covered  with  keramolite,  whilst 
the  layer  itself,  in  addition  to  two  bodies  not  exactly  determinable, 
contains  the  following  salts : — ■ 

1.  Reddish-white  Alum  =  BS04,R,(S04)3  +  24H,0,  wherein  RO  = 
FeO  and  CoO,  and  R.O.,  =  AI2O3  and  IV^Oa.  Sp.  gr.  1-594  at  12". 
Melts  before  the  blowpipe  in  its  water  of  crystallisation,  with  strong 
intumescence.  Easily  solnble  in  water,  the  solution  on  boiling  depo- 
siting a  red-brown  precipitate  not  containing  sulphuric  acid.  Optical 
character  that  of  the  regular  system. 

2.  P%toa7ri^(^  (Saudberger)  =  R^SOijR^SOc  +  9HoO,  with  R2O  = 
KjO,  NaaO,  FeO,  MgO,  CaO,  NiO,  CoO  and  R.,03  =  AI2O3  with  FcsOa.— 
'Sp.  gr.  1-881  at  13"".  Colour  lemon-yellow.  Melts  before  the  blowpipe 
in  its  water  of  crystallisation,  with  strong  intumescence,  leaving  a  red- 
brown  spongy  residue.     Easily  soluble  in  water,  the  solution  when 
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boiled  depositing  ferric  oxide  free  from  sulphuric  acid.  The  small 
crystals  appear  to  be  triclinic,  exhibiting  the  base,  prism,  and  lateral 
pinacoids :  but  it  is  also  possible  to  regard  them  as  monoclinic. 

3.  Glinoplwite  (Sandberger),  5K.2SO4  +  R->03,3HoO  +  5Aq  with  RoO 
=  K3O,  Na20,  FeO,  MgO,  CaO,  NiO,  and  B0O3  =  YQ'zO:,  with  AI2O3. 
Sp.  gr.  =  2*979  at  12".  Blackish-green;  powder  grey-green.  Melts 
with  intumescence  before  the  blowpipe,  and,  when  strongly  ignited, 
leaves  a  magnetic  residue.  Sparingly  soluble  in  water ;  solution  de- 
posits ferric  oxide  on  boiling.  The  crystals  are  probably  monoclinic : 
ooP,  OP,  Poo ;  angle  ooP  :  coP  =  85°. 

4.  Wattevillite  (Singer)  =  RSO4  +  2H2O,  with  R  =  Ca,  Nao,  Ko,  Mg, 
Co,  Ni,  Fe. — Sp.  gr.  =  1-81  at  13°.  Snow-white ;  swells  up  before  the 
blowpipe,  and  fuses  with  some  difficulty  to  a  white  tumefied  enamel. 
Dissolves  very  easily  in  cold  water  ;  the  solution,  when  heated  or  left  to 
evaporate,  depositing  crystals  of  gypsum.  Crystallises  in  large  needles, 
probably  rhombic  or  monoclinic.  In  polarised  light,  distinct  multiple! 
combinations  may  be  recognised.  H.  W. 

Rutile  in  Gastaldite-Eclogite  from  Val  Tournanche.    By  A. 

CossA  (Jahrb.  f.  Min.,  1880,  Mem.  lo2). — This  rock  derives  its  name 
from  its  principal  constituent,  a  blue  mineral  which  has  been  shown 
by  the  author  to  be  identical  with  the  gastaldite  discovered  in  1875 
by  Striiver  at  Brozzo  in  the  Yal  d'Aosta  {Bammelsh erg's  Mineral' 
diemie,  2  Aufl.,  682).  A  microscopical  examination  of  a  thin  section 
of  the  rock  revealed  the  presence  of  irregularly  scattered  yellowish- 
brown  double-refracting  crystals,  which,  in  polarised  light,  exhibited 
the  characters  of  a  quadratic  mineral.  These  crystals,  at  first  mis- 
taken for  zircon,  were  found  by  chemical  analysis  to  consist  of  rutile. 
The  analysis  was  made  by  digesting  about  40  grams  of  the  pulverised 
rock  for  48  hours  on  the  water- bath  with  dilute  hydrofluoric  acid; 
evaporating  the  solution  to  dryness;  decomposing  the  residual  fluorides 
with  dilute  sulphuric  acid  ;  digesting  the  resulting  whitish-grey  powder 
with  hydrochloric  acid;  then  washing  it  carefully,  and  repeatedly 
lixiviating  it  with  a  solution  of  potassio-mercuric  iodide.  This  process 
readily  yielded  a  sufficient  quantity  of  a  yellow-brown  powder,  which, 
on  microscopical  examination,  was  found  to  consist  of  the  small  crys- 
tals above  mentioned.  They  had  the  form  of  the  knee-shaped  twin- 
crystals  of  rutile,  and  exhibited  the  following  properties  : — 1.  They 
are  not  decolorised  even  at  a  very  high  temperature.  2.  With  phos- 
phorus salt  on  charcoal  and  in  the  reducing  flame,  they  easily  give 
the  vialet  coloration  characteristic  of  titanium.  3.  They  are  com- 
pletely decomposed  by  fusion  with  hydropotassic  sulphate,  and  the 
acid  solution,  after  dilution  and  prolonged  boiling,  yields  a  preci- 
pitate of  titanic  acid.  4.  With  excess  of  ammonia  the  cold  acid  solu- 
tion yields  a  white  precipitate,  which  dissolves  completely  in  hydro- 
chloric acid,  yielding  a  solution  which  colours  turmeric  paper  brown. 
5.  The  hydrochloric  acid  solution,  heated  with  tin,  yields  the  violet 
colour  characteristic  of  titanium  compounds,  and  after  reduction,  does 
not  colour  turmeric  paper  brown,  which  must  have  been  the  case 
if  the  substance  under  examination  had  contained  zirconia.  6.  On 
expelling  the  greater  part  of  the  free  acid  from  the  hydrochloric  acid 


MINERALOGTCAL  CHEMISTRY.  371 

Solution,  then  adding  ammonium  oxalate  in  excess,  afterwards  ammo- 
nium carbonate,  and  filtering  from  the  resulting  titanium  precipitate, 
not  a  trace  of  zirconia  could  be  detected  in  the  filtrate.  These  re- 
actions are  regarded  by  the  author  as  affording  satisfactory  evidence 
that  the  small  crystals  above  mentioned,  as  occurring  in  gastaldite- 
eclogite,  consist  of  r utile.  H.  W. 

Titanomorphite,  a  new  Calcmm  Titanate.  By  A.  v.  Lasaulx 
(Zeitschr.f.  KrystallograjpMe,  1879,  162;  Jahrb.  f.  Min.,  1880,  2,  Ref. 
142). — This  is  a  white  mineral,  with  a  faint  greenish  tinge,  which 
occurs,  accompanying  rutile,  in  a  garnet-amphibolite  of  the  "hohe 
Eule"  between  Reichenbach  and  ISTeurode  in  Silesia.  It  has  the  com- 
position CaO,2Ti02,  and  forms  monoclinic  crystals  exhibiting  the  faces 
coP,  P,  OP,  -JPcSb,  Pco,  +-|P2.  Apparent  angle  of  the  optic  axes  in 
air  about  45 — 50°.  Axial  dispersion  strong,  p^  v.  The  optical  and 
chemical,  as  well  as  the  crystallographic  characters,  indicate  isomor- 
phism between  titanomorphite  and  titanate  : — 

Titanite  =  CaSijOs  +  CaTi205 

Titanomorphite  =  CaTiaOa  -f  CaTioOg  H.  W. 

Constitution  of  the  Pyroxene  Group.  By  C.  Dolter  (Jahrh. 
f.  Min.,  1880,  2,  Ref.  289). — In  this  paper  the  author  gives  a  sum- 
mary of  the  results  which  he  has  obtained  in  the  chemical  examination 
of  the  individual  members  of  this  group,  including,  (1),  a  survey  of 
the  chemical  constitution  of  the  several  varieties  ;  (2),  of  the  constitu- 
tion of  the  individual  pyroxene-silicates  :  (3),  of  the  relations  between 
the  crystallographic  constants  and  the  chemical  constitution  of  the 
individual  pyroxenes ;  (4),  some  remarks  on  their  physical  properties 
and  molecular  volumes;  and' (5),  a  classification  of  the  pyroxenes. 

1,  Special  Chemical  Composition  of  the  SeveraV  Varieties. 

(1.)   Rhombic  Pyeoxenes. — Enstatite,    Mg.^SijOs    (or   in   simplest 
'  expression,  MgSiOs). 

Bronzite,   <  -ni*^ci'  o  ^  f  '  ^^  varying  proportions,    together  with  a 

small  quantity  of  CaMgSioOe  (sometimes  none) ;  MgAl^SiOe,  often  in 
not  inconsiderable  proportion  ;  MgFe2Si06  always  in  very  small  quan- 
tity ;  Mn  as  MnCaSiaOe  and  MnoSi206,  also  in  very  small  quantity. 
Hypersthenes,  all  containing* R2O3,  like  alaminiferous  augite  : — 

Mg2Si206 1  with  MgAlaSiOs  "1  from  2  to  15  p.  c. ;  a  small  quantity  of 
FeaSiaOe  J  MgFe.SiOe  /  CaMgSi^Oe  and  CaMnSi206. 

Hypersthene  is  therefore  rfelated  to  bronzite  in  the  same  manner  as 
augite  to  diopside. 

(2.)  Monoclinic  Pyroxenes. — Wollastonite,  CaSiOa. — Pectolite, 
crystallographically  isomorphous  with  the  pyroxenes.  It  is  certainly 
a  decomposed  mineral,  and  its  formula  may  be  deduced  from 
CaNaSigOe  by  assumption  of  water.  A  small  quantity  of  AI3O3  is 
always  present. 
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By  the  presence  of  sodium,  these  two  very  closely-related  minerals 
are  brought  very  near  to  the  alkali-pyroxenes. 


Diopside,  CaMgSi2O6(70-90  p.  c.) 
CaFeSizOeOSO-lO  p.  c.) 
MgALSiOel      .^^.^ 
MgFe.Si06  >    '"^  T. 
MnCaSi,Oe  J    ^^^^^ities 


CaFe2Si40i2,  rare :  always 
in  small  quantities. 

CaSiOs,  appears  to  be 
altogether  wanting. 


Chrome-diopside  is  a  diopside  contaminated  with  picotite  and 
chrome-iron  ore. 

Hedenbergite,  CaFeSi206,  with  small  quantities  of  CaMgSiaOe, 
CaMnSi206,  and  a  silicate  of  sesquioxide. 

Schefferite   is  probably  p  -»r   a^-^r)    (i  with  small  quantities  of 

FeCaSizOe,  MgFezSijOe,  and  perhaps  Mg(Mn2)^Si206. 

Jeff ersonite,  p  -r^  ^"  O^  (  '  pi'^^^minant,  with  smaller  quantities 

of  CaZnSi206,  CaMgSiaOe,  MnsSijOe,  ZnaSigOe,  and  traces  of  aluminium 
silicate. 

Aluminiferou's  Augite,  CaMgSi20o,  predominant  (generally more 
than    half),     together     with     CaFe.Si206    (5 — 25    per     cent.),     and 

-^l^^x^^  ^^-n    \  1^ — 25  per  cent.,  and  finally  small  quantities  of  Mg2Si206, 

Fe2Si206,  CaMnSisOe,  with  traces  of  ]Sra2R'''2Si40i2  and  CaFe'"2Si40i2), 
in  some  cases ;  also  CaSiOa.  The  proportion  of  the  silicates  of 
monoxides  to  the  silicates  of  sesquioxides  varies  between  60  :  1  and 
3:  1. 

Diallage. — Difficult  to  determine,  on  account  of  decomposition  and 
the  want  of  iron-determinations.  Some  varieties  contain  sesqui- 
oxides ;  others  do  not.  They  contain  either  MgCaSi206,  with  much 
FeCaSioOe,  either  alone  or  together  with  MgAl2Si06,  perhaps  also 
FeAUSiOe,  often  in  considerable  quantities,  and  small  quantities  of 
the  corresponding  ferric  silicates.  Diallages  are  therefore  chemically 
undistinguishable  from  the  diopsides  and  the  aluminiferous  augites — 

rNa2Fe2'"Si40,2  (85  per  cent.) 

Acmite  <  FeFe2Si40i2\    /-,  k  x 

LFeALSiiOiaJ    ^^  "       ^ 

rN'a2Fe2"'Si40i2  (80—90  per  cent.) 

Aegirin  <^  CaMgSi406 1  .nQ—lO  Der  cent  ^ 
i^CaFeSi206  /  ^^     ^^  ^^"^  ^^  ^•^• 

Acmite  and  aegirin  are  probably  for  the  most  part  identical, 
on  r  Li2Al2Si40]2  (60 — 70  per  cent.)         .,■,  „ 

Spodumene,|j^^^,^g;^O_^^^20-10percent.)'  ^'^^  «"''"  ^^'"'- 
tities    of    CaMgSizOe    and    CaFeSizOe ;     perhaps    also    of    petalite, 

Li2Al2Siio024. 

Petalite,  probably  isomorphous  with  spodumene ;  isomorphous 
mixtures  not  exactly  determinable  on  account  of  analytical  difficulties. 
-D  J.  Ti.     •  r.  1.1    /  Li2A]2Siio024  (80 — 90  per  cent.)       .,,    ,  ^c 

Petalite   is   ProbaWy  |  j^^^^^^g;^^^  ^20-10  per  cent.)'  "'"^  *'■"""'  "^ 
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CaMgSiaOe,  CaFeSizOe,  and  probably  small  quantities  of  spodumene 
silicate. 


Rhodonite,  Mn2Si206        1     • 
[nSi^Oe  /  ' 


m  van- 


(3.)    TbIOLINIC      P«0XENES.-p^.^^^^^j4_C^jj, 

ous  proportions,   sometimes  with  CaFeSigOe  and  small  quantities    of 
CaMgSi^Oe. 


Bustamite, 


r  CaMnSi206,  frequently  predominant,  and 


\  Mn2Si206 

fMnSisOe 
I  FeoSi.Os 
■  orperhaps<J  CaMgSi206. 
CaMnSioOe 
LZnoSi.Oe 

Babingtonite. — The  anyalyses  are  not  very  concordant,  so  that 
the  calculation  is  somewhat  hypothetical.  I.  Babingtonite  from 
Arendal,  according  to  Rammelsberg's  analysis.  II.  From  Herborn- 
seelback,  according  to  Jehn's  analysis — 


{Mn2Sio06  predominant 
Fe2Si206 
CaMgSi20e 
CaZnSi206 


r8Ca2Fe2Si40i2 
J  6CaoMnoSi40i2 
]  8CaFe'"2Si40i2 
[  Ca4Si40i2 


II. 

■2Ca2Fe2Si40io 
CazMuaSiiOu 
4CaFe3"'Si40i2 
2Ca4Si40i2 


Szaboite. — Formula  not  determinable,  for  want  of  an  iron-deter- 
mination. 

(2.)  The  Constituent  Silicates  of  the  Pyroxene  Group. — In  the  follow- 
ing table  the  constituent  silicates  of  augite  are  enumerated,  first  in 
their  simplest  form ;  secondly,  on  the  assumption  that,  on  account  of 
their  probable  isomorphism  with  petalite,  they  should  be  referred  to 
the  general  form,  E/"2Si8024. 


I. 

II. 

R"Si03. 

Enstatite,  wollastonite. 

R",8iA4. 

])iopside,  &c. 

R'^aSiiOg. 

Diopside,  hedeubergite, 

ir'4R-',8i,024. 

Aluininit'erous  augit 

• 

rhodonite. 

K".,R'"4Si80.,4. 

Babingtonite. 

E'^R^'sSiOg. 

Aluminiferous  augite. 

R'«R"4Si80.,4. 

Pectolite. 

R'2R'"2Si40i,. 

Alkali-augite. 

R'4R'"4SisOo4. 

Alkali-augite. 

tl"R'"2Si40i2. 

Babingtonite,  and  the 
rare     silicates     pro- 
bably   isomorphous 
with  it. 

R'2R'"2«ilo024. 

Putalite. 

"R'^^'^i^ho^u- 

Petahte. 

B'4R"2Si40i2. 

Pectolite. 

Substituting  for  R',  &c.,  the  symbols  of  the  corresponding  metals, 
we  obtain  the  formula  of  the  following  compounds,  of  which  those 
distinguished  by  a  star  occur  alone,  while  the  others  only  in  mix- 
tures : — 


Ca8Si8024 

Ca4Na8Si902i 

Ca4Fe'"4Si8024 

Ca4Ar"4SiH024 

Na4Fe"'48i8024 


Mg4Ca4Si8024 
Mn4Ca4Si8024 
Fe4Ca4SiH024 
Zn4Ca4Si8024 

Mg4Al8Si4021 


MgeSisO.,* 
MiiHSiH024 
FenSisOii 
Zn8Si8024 
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Ka4Al'"4Si8024 
Li4Al4Sis024 

Li2Al2Siio024 


Mg4Fe'''8Si4024 

re4Al8Si4024 


If  petalite  be  supposed  not  to  belong  to  tbe  gronp,  all  these  formulaB 
may  be  reduced  to  E,"4Si40i2.  Mixed  pyroxenes  contain  for  the  most 
part  only  members  of  one  and  the  same  series  ;  I  and  III  appear  to 
be  altoofether  immiscible,  but  mixtures  occur  containing  I  and  II,  or 
II  and  III. 

(3.)  Molecular  Volumes. — Referring  the  above-mentioned  silicates 
to  the  general  formula  R,"8Si8024,  their  relative  volumes  may  be  repre- 
sented by  the  following  numbers,  with  the  reservation  that  the  specific 
gravities  are  somewhat  uncertain  : — 


Enstatite 8                 Wollastonite  ....  10 

Diopside ......      8                 Aegirin 8 

Hedenbergite..      8*8              Spodumene    ....  7'7 

Rhadonite 8'8              Petalite 9'5 

Pectolite 10. 


i 


(4.)  Physical  Properties. — Those  members  of  the  group  which  are 
more  or  less  removed  from  the  rest  in  a  chemical  point  of  view,  viz., 
wollastonite,  pectolite,  and  petalite,  likewise  differ  from  the  rest  in 
their  facility  of  cleavage  and  in  their  optical  properties. 

(5.)  Relations  between  the  Angular  Magnitudes  of  the  Crystals  and 
their  Chemical  Com/position. — The  results  obtained  with  regard  to 
these  relations  being  somewhat  undecided,  a  reference  to  them  here 
must  suffice. 

(6.)  Classification  of  Pyroxenes. 
Augites  containing  both  Mono-  and  Sesqui-oxides. 


Magnesium  aluminium  augite 
Calcium  aluminium  augite  . .  , 
Calcio-ferric  augite 


Rhombic. 


Hypersthene 


Monoclinic. 


J  Al-augite. 

\  Diallage,  in  part. 


Triclinic. 


Babingtonite. 


Augites  containing  only  Mo7ioxides. 


Magnesium  augite 

Enstatite. 
Bronzite. 

Wollastonite. 

Hedenbergite. 
J  Diopside. 
t  Diallage,  in  pt. 

Schefferite. 

JefPersonite. 

Iron  augite 

Calcium  augite 

Manganese  augite 

Rhodonite 

Calcium  iron  augite 

Calcium  magnesium  augite  .... 

Calcium  manganese  augite 

jr  Pajsbergite. 
L  Bustamite. 
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Sodiujn  potassium  augite 

Sodium  iron  augite 

Lithium  aluminivim  augite   . , . . 
Lithium   aluminium  silicon  au- 
gite 


Rhombic. 


Monoclinic. 


Triclinic. 


Pectolite. 
Acmite  (Aegirin). 
Spodumene. 
Petalite. 


H.  W. 

Barsowite.  By  M.  Bauer  (Jahrb.f.  Mm.,  1,  Mem.  63-75).— This 
rock,  the  matrix  of  the  Uralian  corundum  and  spinell,  has  hitherto 
been  found  only  in  the  form  of  boulders  in  the  gold-fields  of  Barsowkoi 
near  Kjschtimsk,  south  of  Katherinenburg  in  the  Ural,  and  was 
first  described  by  Ghistav  Rose  {Pogg.  Ann.,  48,  367),  who  regarded 
it  as  a  distinct  mineral  species.  Des  Cloizeaux,  Dana,  Geufch,  and 
others  looked  upon  it,  on  the  other  hand,  as  a  mineral  allied  to  amor- 
phite,  or  as  a  variety  of  that  species,  and  Quenstedt  regarded  it  as 
allied  to  scapolite.  The  result  of  Bauer's  investigation  is  to  confirm, 
the  statement  of  Rose  that  barsowite  is  a  distinct  mineral  species,  and 
further  that  it  has  the  composition  of  anorthite,'bat  differs  from  that 
mineral  in  its  crystalline  form  and  other  physical  properties. 

Barsownte,  as  it  occurs  in  nature,  is  intimately  mixed  with  calcite 
and  corundum.  To  analyse  it,  an  estimation  of  carbonic  acid  was 
first  made  in  order  to  determine  the  quantity  of  calcite  present.  The 
finely  powdered  mineral  was  then  decomposed  by  hot  hydrochloric 
acid,  the  gelatinous  silica  thereby  separated  remaining  mixed  with  the 
insoluble  corundum,  while  the  remainder  of  the  substance  passed  into 
solution.  The  dissolved  portion  was  then  analysed  separately,  and  the 
silica  was  extracted  from  the  insoluble  residue  by  solution  of  sodium 
carbonate,  the  substance  then  remaining  undissolved  consisting  of  pure 
alumina,  being  in  fact  the  corundum  mixed  in  small  granules  with 
the  barsowite.  The  results  of  three  analyses  thus  made  are  given  in 
■^he  following  table  : — 


Corundum. 

SiOj. 
38-57 
35-78 
33-81 

Al,03. 
34^27 
30-81 
30-19 

CaO. 

18-54 
16-81 
16-28 

MgO. 

KoO,  Na,0. 
J 

I. .     7-56 
II..    14-74 

0-28 

1-06* 

*^ ^ J 

1-58* 

J 

III..    16-90 

2-8-2* 

Deducting  the  corundum,  we  obtain  the  values  below : 
SiO..  AI2O3.  CaO.  MgO. 


Alkalis. 

J 


v.. 

41-72 

42-20 
46-69 

37-07        20-05 

36-35         19-82 

36-33        19-59 
*  Determined  by  ( 

116 

= 

100 

ir.. 

033 

1-30 

J 

100 

III'.. 

lifference. 

3-39 

100 
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These  numbers,  especially  those  in  II',  agree  nearly  with  the  comp 
sition  of  anorthite,  CaAlaSizOg,  viz.,  4!3"08  per  cent.  Si02,  36*82  AI2O3* 
and  20-10  CaO. 

Barsowite  and  anorthite  must  therefore  be  regarded  as  heteromor- 
phous  states  of  the  same  chemical  compound,  inasmuch  as  they  differ 
in  crystalline  form,  anorthite  being  triclinic,  whereas  barsowite  is 
rhombic,  or  perhaps  monoclinic  ;  also  in  their  sp.  gr.  and  chemical 
behaviour.  The  sp.  gr.  of  pure  barsowite,  after  correction  for  the 
admixed  corundum,  is  2'584,  whereas  that  of  anorthite  is  2-67  to  276, 
mean  272. 

With  regard  to  the  chemical  behaviour  of  the  two  minerals,  barso- 
wite, as  already  observed,  is  easily  decomposed  by  hydrochloric  acid, 
with  separation  of  gelatinous  silica.  With  the  aid  of  heat  and  with 
the  mineral  in  fine  powder,  the  decomposition  is  almost  instantaneous, 
and  the  whole  suddenly  solidifies  to  a  thick  tenacious  jelly.  The  be- 
haviour of  anorthite  is  totally  different,  varying  indeed  in  different 
specimens,  but  never  approaching  the  extraordinarily  easy  decomposi- 
bility  of  barsowite ;  moreover,  the  silica  is  never  separated  as  a  per- 
fect jelly,  but  always  either  in  pulverulent  or  in  gummy  form,  and 
the  mass  after  the  decomposition  never  becomes  quite  solid. 

The  minerals  intergrown  with  barsowite  in  the  crude  rock  are :  a 
light  yellowish  mica  in  thin  laminae,  corundum,  and  spinell.  The 
corundum  occurs  either  in  small  greyish  granules  scattered  through 
the  entire  mass,  or  in  larger,  distinctly  crystallised,  very  acute  dihexa- 
hedrons  with  sharp  edges  and  summits.  These  distinct  crystals  are 
sometimes  of  a  more  or  less  dark  blue  colour,  sometimes  transparent 
and  colourless,  sometimes  spotted  with  blue,  and  are  found  only  on 
particular  lumps  of  barsowite,  but  these  mostly  aggregated  in  large 
numbers,  frequently  even  exceeding  in  quantity  the  pure  barsowite 
itself. 

The  spinell  is  a  dark  green  ceylonite  crystallised  in  acute  octohedrons 
of  various  sizes  up  to  that  of  a  pea,  and  pretty  uniformly  distributed 
through  the  entire  mass  of  the  barsowite.  According  to  an  analysis 
by  Abich,  it  consists  of  66"95  per  cent,  alumina,  18'93  magnesia,  and 
14'38  ferrous  oxide.  Friederici,  on  the  other  hand,  found  it  to  con- 
tain ferrous  oxide  and  alumina,  with  only  traces  of  lime,  magnesia, 
and  silica.  Hence  it  would  appear  that  these  spinell-granules  are  not 
all  of  the  same  composition.  The  pure  ferrous  aluminate,  FeO,  AI2O3, 
mentioned  by  Abich  does  not  appear  to  have  been  previously  observed. 
An  isomorphous  mixture  of  it  with  noble  spinell,  MgO,  AI2O3,  would 
form  the  mineral  called  Ceylonite.  H.  W. 

Note  on  a  ChromiferoTis  Garnet  found  on  the  Pic  Posetz, 
near  the  Maladetta  (Pyrenees).  By  A.  Damour  (Jalirh.f.  Min., 
1880,  1,  Ref.  170). — From  this  locality,  a  mountainous  forest  tract, 
the  author  obtained  a  pale-green  crystalline  rock,  consisting  of  lime- 
stone, quartz,  garnet,  and  a  whitish  mass  easily  fusible  before  the 
blowpipe  (perhaps  wernerite  or  zoisite). 

On  dissolving  the  lime-stone  in  nitric  acid,  small  druses  conle  to 
light  containing  garnet  in  rhombic  dodecahedrons.  The  crystals  are 
split  in  various  directions,   and  therefore  easily  pulverised.     Hard- 
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ness  =  6*7.  Sp.  gr.  =  3*43.  Before  the  blowpipe,  this  garnet  melts 
to  a  black  non- magnetic  glass,  and  yields  an  emerald-green  enamel  with 
fluxes. 

Analyses. — From  Pic  Posetz,  by  Damour;  from  Orford   in  Canada, 
by  S terry  Hunt : — 


Pic  Posetz. 


r 

Silica 36-20 

Alumina 10-20 

Chromic  oxide 6-50 

Ferric  oxide  ........  9-60 

Ferrous  oxide    8-16 

Manganous  oxide ....  0*50 

Lime 27-50 

Magnesia — 

Volatile  constituents.  — 


Oxjgen-ratio. 

-      19-30 


4-75 
2-04 

2-88 
1-81 
0-13 

7-85 


9-67 


9-79 


98-66 


Orford. 

36-65 

r  17-50 

6-20 

4-97 

33-20 

0-81 
0-30. 

99-63 


The  mineral  from  Pic  Posetz  may  accordingly  be  represented  by 
the  formula  3(CaO,FeO,MnO)  -\-  (AW„¥e,O^Cr,0^)  +  3Si02.  On 
account  of  the  small  amount  of  chromium  in  these  minerals,  they  can- 
not be  regarded  as  uwarowite,  but  are  intermediate  between  uwaro- 
wite,  almandin,  and  melanite.  H.  W. 

Nephrite  and  Bo"werite  from  New  Zealand.  By  F.  Berwerth 
(Jahrb.f.  Mln.,  1880,  1,  Ref.  170). — In  a  lari^^e  block  of  nephrite  from 
New  Zealand  weighing  128-32  kilos.,  the  author  observed  a  number  of 
small  prisms  5  mm.  long,  irregularly  imbedded  in  the  compact 
nephrite.  These  crystals  were  cleavable  parallel  to  the  prismatic 
faces,  and  likewise  exhibited  hollow  forms  indicating  hornblende- 
prisms  with  narrow  truncation  of  the  acute  prismatic  edge.  Measure- 
ments of  two  small  cleavage-specimens  agreed  pretty  accurately  with 
actinolite,  with  which  also  the  colour  and  lustre  were  in  accordance. 
Microscopical  examination  showed  the  surfaces  of  separation  obliquely 
inclined  to  the  prismatic  axis,  exactly  as  in  the  actinolite  which  occurs 
intergrown  in  mica-  and  chlorite-slates.     Sp.  gr.  30895. 

Analysis  of  these  transparent  crystalline  particles  gave  : — 


99-16 


The  fresh  appearance  of  these  crystals  indicates  that  the  water  in 
them  is  combined.  The  formula  deducible  from  this  analysis,  as  also 
from  that  by  Rammelsberg  of  actinolite  from  Arendal,  is — 

SigoFeaCasMgiiHeOei. 

The  compact  nephrite  in  which  these  crystals  were  imbedded,  ex- 
hibited nothing  essentially  new  on  microscopic  examination.  It  gave 
by  analysis: — 


SiOa. 

AI2O3. 

FeO. 

CaO. 

MgO. 

H2O. 

56-55 

0-21 

6-21 

13-60 

19-78 

2-81 
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SiOj.  AI2O3.         FeO.  CaO.  MgO.  H2O. 

57-35        0-22        5-94        13-47        20-70        3-13  =  100-81 

leading  to  the  formula  Siao^'eoCasMgnHgOeo. 

Both  analyses  negative  the  presence  of  a  normal  silicate,  and  point 
to  an  excess  of  silicic  acid  and  to  the  presence  of  water,  the  amount 
of  which  stands  to  the  excess  of  silica  in  the  ratio  2  :  3  in  the  first, 
and  1  :  2  in  the  second.  The  compact  nephrite  mass  contains  there- 
fore 1  mol.  water  more  than  the  crystals.  H.  W. 

Pyrophyllite  from   Schuykill  Co.,  Pennsylvania.     By  F.  A. 

Genth  {Jahrh.f.  Min.,  1880,  1,  Ref.  344). — This  mineral,  occurring  in 
the  carboniferous  shales  of  "  North  Mahony  Colliery"  (Old  Silliman 
Colliery),  near  Mahony  City,  Pa.,  was  formerly  mistaken  for  damou- 
rite.  but  its  true  nature  was  first  demonstrated  by  the  author's  analysis. 
It  is  found  in  thin  horizontal  veins  in  the  "  Back  Mountain"  seam, 
mostly  parallel  to  the  coal-seams,  less  frequently  in  either  directions, 
and  as  a  petrifying  agent  of  the  coals  there  occurring.  It  has  not 
hitherto  been  found  in  any  other  situation.  The  veins  are  finely 
fibrous,  and  in  lustre  and  general  aspect  have  a  strong  resemblance  to 
chrysotil;  the  fibrous  structure  may  be  seen  under  the  microscope 
even  in  layers  of  the  thickness  of  paper.  Thicker  veins  sometimes 
enclose  a  thin  layer  of  pyrites,  the  crystals  of  which  are  imprinted  on 
the  pyrophyllite.  The  fibrous  pyrophyllite,  as  well  as  the  pyrites,  is 
sometimes  covered  with  a  layer  of  a  scaly,  silver- white  mineral  (not 
analysed)  having  the  thickness  of  paper,  and  a  silky  lustre.  The 
thickest  vein  observed  of  the  fibrous  pyrophyllite  had  a  thickness  of 
9  mm. 

The  pure  pyrophyllite  is  white  to  yellowish- white,  with  a  silky  to 
nacreous  lustre,  and  very  soft.  Sp.  gr.  =  2*804.  (According  to 
Websky  the  sp.  gr.  of  pyrophyllite  varies  from  2*78  to  2'92.) 
Infusible  before  the  blowpipe,  but  exhibits  the  exfoliation  which  is 
characteristic  of  pyrophyllite.  Not  decomposed  by  acids.  Its  analysis 
gave— 

SiOs-  AI2O3.         FesOg.         MgO.  H2O. 

66-61         27-63        0*16        0-10        5-43   =  99-93 

leading  to  the  formula  of  pyrophyllite,  Al2Si40ii  +  H2O,  which  requires 
66-52  Si02,  28-49  AI2O3,  and  4-99  H2O. 

The  above-mentioned  occurrence  of  pyrophyllite  is  interesting,  as 
the  first  known  instance  of  this  mineral  playing  the  part  of  a  petrify- 
ing agent ;  whereas  Giimbel  has  shown  that  the  petrifying  n.gent  of 
certain  graptolites  is  different  in  composition  from  pyrophyllite,  and 
that  the  same  is  the  case  with  tbe  petrifying  agent  of  the  coal-plants  of 
the  Tarantaise.  H.  W. 

A  New  Locality  of  Szaboite.  By  F.  Gonnard  (Jahrh.  f.  Min., 
1880,  1,  Ref.  346). — The  author  has  found  szaboite  in  the  lava  of  the 
neighbourhood  of  Biancavilla,  therefore  near  the  locality  mentioned  by 
V.  Lasaulx,  viz.,  Monte  Calvario,  and  points  out  that  the  crystals 
from  the  former  locality  are  distinguished  by  their  pearl-grey  colour 
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from  the  otherwise  similar  crystals  of  the  chocolate-brown  variety  from 
Monte  Calvario  and  the  Arany  mountain,  as  well  as  from  the  sphene- 
yellow  crystals  of  the  Riveau-Grand,  Monte  Dore  (this  Journal,  38, 
225),  whilst  the  mineral  from  the  Arany  mountain  consists,  according  to 
Koch's  analysis,  of  a  ferric  silicate  containing  small  quantities  of 
alumina  and  lime,  and  the  crystals  from  Monte  Calvario,  to  judge 
from  their  colour,  have  a  similar  composition  ;  the  author  thinks  that 
the  szaboite  discovered  by  himself  will  probably  yield  the  pure  calcio- 
aluminic  compound,  and  that  the  specimens  from  Riveau-Grand  are 
probably  of  intermediate  composition.  H,  W. 

Note  on  Venasquite.  By  A.  Damour  (Jahrb.  f.  Mtn.,  1880,  1, 
Ref.  348). — Neree,  in  his  work  entitled  Bains  et  Courses  de  Liicho7iy 
1857,  mentions  a  mineral  from  the  neighbourhood  of  Venasque,  in  the 
Pyrenees,  which  he  associates  with  ottrelite.  This  mineral  occurs  in 
laminar  and  radio-crystalline  masses,  exhibiting  distinct  cleavage.  It 
is  opaque,  and  of  grey-black  colour.  H.  =  5'5 ;  sp.  gr.  =  3"26. 
Heated  in  a  matrass,  it  gives  off  water.  Before  the  blowpipe  it  melts 
only  on  the  thin  edges ;  on  charcoal  it  yields  a  slightly  magnetic  bead, 
and  with  phosphorus  salt  it  gives  the  iron  reaction,  and  leaves  a 
skeleton  of  silica.    '  It  is  not  attacked  by  acids.     Its  analysis  gave — 

SiOg.  AI2O3.  FeO.  MgO.  IIoO. 

4479        2971         2075        0-62        4-93   =  100'80 

leading  to  the  formula  (FeO,MgO)Al203,  SSiOs  +  H,0.  This  analy- 
sis does  not  agree  with  that  given  by  the  author,  in  1842,  for  ottrelite, 
from  Luxemburg,  for  which  he  deduced  the  formula — 

3(FeO,MnO)2Al203,  GSiOa  +  3H2O  (requiring  43-53  SiOo,  24-26  AI2O3, 
16-77  FeoOa,  8-10  MnO,  5-64  H.,0  =  98-20). 

The  chief  distinction  between  the  two  minerals  is  the  considerable 
percentage  of  manganous  oxide  in  attrelite.  H.  W. 

Parallel  Combination  of  Different  Varieties  of  Epidote.     By 

M.  0.  Bauer  (Jahrb.  f.  Min.,  1880,  1,  Mem.  78— 82).— It  has  long  been 
Ijcnown  that  the  several  varieties  of  epidote,  though  agreeing  perfectly 
in  their  general  relations,  nevertheless  exhibit  considerable  differences 
of  chemical  composition  and  crystalline  form,  crystals  from  various 
localities  often  differing  in  the  magnitude  of  their  corresponding 
angles,  as  well  as  in  their  colour.  As  regards  their  chemical  compo- 
sition, all  epidotes  contain  alumina  and  ferric  oxide,  but  in  very 
different  proportions,  and,  according  to  Ludwig  (Tschenuak's  Mineral. 
Mittheil.,  2,  187),  these  chemical  differences  may  be  explained  by 
assuming  that,  as  in  the  plagioclases,  a  certain  number  of  molecules  of 
terminal  number  free  from  alumina,  viz.,  iron-epidote,  SicFeoCa4H2026, 
is  united  in  isomorphous  mixture  with  a  certain  quantity  of  alu- 
minium epidote,  Si6AlGCa4H2026.  In  fact  all  good  analyses  of  epidote, 
like  those  of  plagioclase,  may  be  calculated  on  this  principle,  that  an 
approximate  estimate  of  the  composition  of  an  epidote  may  be  deduced 
even  from  its  colour,  inasmuch  as  the  mixtures  very  rich  in  iron 
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epidote  have  a  dark  bottle-green  colour,   whereas  those  in  which  the'    ; 
aluminium  .epidote  greatly  predominates  are  light  yellow  or   green- 
ish or  reddish-yellow.      The  same  relations  serve  to  explain  the  crys- 
tallo-graphic  difference,   which,   as   in  other   isomorphons  mixtures, 
affect  only  the  magnitudes  of  the  corresponding  angles. 

The  isomorphism  of  the  different  varieties  of  epidote  is  further 
shown  by  the  occasional  occurrence  of  parallel  combinations  of  very 
light  and  very  dark-coloured  combinations  of  epidote  crystals.  Crystals 
exhibiting  this  parallel  attachment  are  found  at  Zoptau  in  Moravia,, 
where  the  dark-green  crystals  are  more  or  less  covered  by  light-green 
epidote  crystals.  In  the  following  Table,  No.  I  gives  the  composition 
of  the  light-green  crystals,  which  shows  that  they  are  composed  of 
80  per  cent,  aluminium  and  20  per  cent,  iron-epidote ;  II  shows  the 
calculated  percentage  composition  of  such  a  mixture ;  and  III  gives 
the  composition  of  the  dark-green  crystals,  which  is  that  of  a  mixture 
of  60  per  cent,  aluminium  and  40  iron-epidote. 


SiOj. 

AI2O3. 

Fe,03. 

CaO. 

H2O. 

I.. 

39-18 

26-52 

8-21 

23-89 

2-20  =  100 

II.. 

38-29 

27-10 

8-87 

23-82 

192  =  100 

III.. 

38-51 

18-88 

17-25 

23-32 

2-98  =  100-94 

A  comparison  of  the  analyses  of  these  and  other  epidotes  shows 
that  the  parallel  combination  above  described  is  formed  of  one  of  the 
most  ferruginous,  and  one  of  the  least  ferruginous,  epidotes  hitherto 
known.  H.  W. 

Pyroxene  from  Nordmark  in  Sweden.  By  H.  Sjogren  (Jahrh. 
f.  Min.,  1880,  2,  Ref.  15). — The  crystals  examined  were  obtained  from 
iron  mines,  where  they  occur  sometimes  isolated,  sometimes  grouped 
in  beautiful  geodes  :  they  are  often  covered  with  an  argillaceous  mud, 
or  imbedded  therein.  They  are  usually  from  1  to  2  cm.  long,  too  large 
therefore  to  be  measured  with  the  reflecting  goniometer ;  they  are  but 
seldom  completely  developed  at  both  ends.  Nearly  half  of  them 
exhibit  only  four  forms,  coPcb,  cxjPco,  Pcb,  OP  ;  the  first  three  being 
greatly  predominant.  The  type  is  mostly  compressed  parall el opi pedal, 
sometimes  prismatic  in  the  direction  of  the  vertical  axis  or  tabular  to 
predominance  of  cx)Pc>o.  Cleavage  parallel  to  cx)P  and  ooPcb,  the 
former  very  distinct,  the  latter  scarcely  perceptible.  Fracture  and 
cleavage-faces  dark-green  to  blackish- green  ;  natural  faces,  velvet- 
black  ;  plates  in  transmitted  light,  grass  to  emerald-green. 

The  Nordmark  pyroxene  was  first  analysed  in  1846  by  Funck,  after- 
wards by  H.  Rose,  and  has  lately  been  analysed  by  Doelter  (I)  and  by 
Sjogren  (II)  with  the  following  results  : — 


SiOg. 

CaO. 

MgO. 

FeO. 

MnO. 

FeA- 

AI2O3.                    Sp.  gr. 

I... 

51-05 

22-44 

5-92 

17-31 

0-60 

0-95 

1-10  =  99-37     3-367 

II... 

50-91 

22-93 

7-21 

17-34 

0-21 

0-76 

0-17  =  99-53     3-311 

Hence,  according  to  Tschermak's  system — 
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I.  II. 

leCaFeSiaOe  SSCaFeSiaOg 

SMgCaSiaOs  27MgOaSi20« 
IMgR^SiOe  IMgRsSiOe 

Morphologically  this  pyroxene  is  most  nearly  related  to  diopside,  and 
is  intermediate  between  malacolite  and  hedenbergite  ;  Des  Cloizeaux 
refers  it  to  the  latter,  whereas  Erdmann  designates  it  as  malaco- 
lite. H.  W. 

Idocrase  from  Gleinitz  and  the  Johnsberg,  near  Jordans- 
miihl.  By  A.  v.  Lasaulx  {Jahrh.  f.  Min.,  1880,  2,  Ref.,  143).— 
Websky  some  time  ago  found  thick  crusts  of  yellowish  and  peach-red 
idocrase  in  a  mica-slate  at  the  south-west  foot  of  the  Johnsberg 
between  Trebnig  and  Wiitterisch  ;  he  also  mentions  drusy  aggregates 
of  bluish  idocrase  in  small  prisms,  terminated  by  ditetragonal  pyramids, 
from  the  cliffs  of  Gleinitz  and  Jordansmiihl.  According  to  v.  Lasaulx, 
the  prisms  projecting  from  the  dense  groups  exhibit  a  very  distinct 
polar  coloration,  as  well  as  pleochroism,  weaker  or  stronger  according 
to  the  colour  (colourless,  light-greenish,  roseate,  amethyst-blue). 

The  crystals  exhibit  the  following  three  combinations : — (1.) 
ooP.  ooP  CO  .  Poo  ;  prisms  strongly  striated  by  ooP2.  (2.)  ooP  .  oP3, 
rarely  with  P;  primary  polar  edge-angle  of  3P3  =  134°  44'  30". 
(3.)   P.  Pco,  OP  (rarely,  but  then  with  all  the  faces  developed). 

Analyses  of  transparent  and  colourless  material  from  Gleintz  (I), 
and  of  roseate  crystals  from  the  Johnsberg  (II),  and  an  earlier  analy- 
sis  (III),  by  Websky,  of  material  from  the  latter  locality,  gave — 


SiOs- 

AIP3. 

FesOg. 

FeO. 

CaO.       MgO. 

MnO. 

NaoO. 

H2O. 

37-67 

16-30 

1-82 

2-76 

36-26    1-75 

— 

undet. 

3-01  =    99-4r 

37-32 

16-87 

2-57 

2-38 

34-46     0-67 

3-23 

— 

2-22  =    99-72 

39-41* 

19-63 

— 

2-42 

34-75     0-38 
*  Loss. 

3-41 

— 

—    =  10000 

The  roseate  colour  of  the  Johnsberg  crystals  may,  therefore,  be 
attributed  to  the  manganous  oxide  which  replaces  part  of  the  lime  and 
other  monoxides,  and  accordingly  this  variety  may  be  designated  as 
manganidocrase.  H.  W. 

Mineralogical  Notices.  By  C.  U.  Shepard  {Sill.  Jour.  [3],  20, 
54). — A  Peculiar  Mineral  of  the  Scajwlite  Faniily. — This  mineral  occurs 
crystallised  in  the  bluish-grey  saccharine  limestone  of  Gal  way,  Ontario, 
Canada.  The  crystals  are  long  prisms,  generally  square,  the  larger  speci- 
mens octangular,  the  terminations  generallyundetined ;  thickness  varies 
from  one  inch  to  one-eighth  inch,  and  is  generally  regular  throughout 
(one  specimen  was  acuminate).  The  surfaces  of  the  crystals  are 
fairly  smooth,  without  striation ;  colour  black,  with  slight  intermixture 
of  grey  and  blue ;  where  the  blue  colour  occurs,  the  crystals  are  semi- 
transparent,  but  generally  they  are  only  translucent  on  the  edges. 
Vertical  cleavage  distinct,  parallel  with  the  narrower  planes  of  the 
primary  prisms.  The  larger  crystals  are  interlaminated  with  calcite. 
Hardness  7*0  to  7-5.  Sp.  gr.  2"608.  When  powdered,  the  crystals 
.    VOL.   XL.  2   d 
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emit  a  foetid  odour,  due  to  organic  matter,  whicli,  together  with  free 
carbon,  may  be  burnt  off  by  ignition  for  several  hoars. 

The  analysis  of  the  mineral  gives  very  discordant  results — 

SiOs.  AI2O3.  CaO.  SiOo. 

48-65— 51-3  13-45— 19-62  17-43—21-6  4-35—5-21 

NaaO.  K2O.  MgO. 

4-35  1-109  0-468 

The  alkalis  and  the  magnesia  were  obtained  in  a  single  analysis. 

This  mineral  differs  essentially  from  scapolite,  and  is  perhaps  the 
original  mineral  from  which  couseranite  and  dipyre  have  been  derived 
by  hydration.  The  author  proposes  to  name  it  Ontariolite^  supposing 
it  to  be  a  new  species. 

Cassiterite  has  been  found  at  Coosa,  Alabama,  in  well-formed  octo- 
hedral  crystals,  showing,  however,  narrow  faces  of  the  ordinary  prism. 

Yttrotantalite. — One  crystal  found  with  the  above.  Its  form  is  that 
of  a  right  rhombic  prism  of  about  122°,  having  its  acute  terminal 
angles  replaced  by  two  planes,  inclining  to  one  another  across  the 
obtuse  lateral  edge  of  the  prism,  at  an  angle  of  nearly  125°.  Sp.  gr. 
=  6-001. 

Paracolumbite. — The  author  proposes  to  change  the  name  of  this 
mineral  to  jpara-ilmenite,  as  its  composition  approaches  that  of  ilmen- 
ite,  whilst  it  differs  in  its  sp.  gr.  and  fusibility. 

Hemihedral  forms  of  StauroUte. — Among  the  crystals  from  Mor- 
ganton,  Georgia,  hemihedral  forms  are  not  unfrequent.  The  hemi- 
hedrism  relates  to  the  alternate  obtuse  terminal  angles  which  are 
replaced  by  broad  single  planes. 

Fergusonite^  Rutherfordite. — A  few  small  crystals  of  this  mineral 
have  been  found  among  the  samarskite  from  Mitchell  Co.,  North 
Carolina.  The  author  now  considers  that  the  mineral  named  by  him 
Butherfordite  is  referable  to  fergusonite. 

Green  Pagodite  from  Georgia. — A  handsome  building  stone  of  an 
apple-green  to  emerald-green  colour,  sometimes  mixed  with  red  rutile 
and  interlaminated  with  muscovite.  Hardness  =  3.  Sp.  gr.  =  2'86. 
Composition — 

SiOj.  AI2O3.  FeO.         NasO.        K2O.        H2O. 

48—52         22-6—34        2-10        5-12        4-43        3-5 

Chromium  and  titanic  acid  not  determined.  C.  W.  W. 

Mineralogy    of    the    Counties    of     Dublin    and    Wicklow. 

"By  S.  Haughton  (Journal  of  the  Royal  Geological  Society  of  Irela7id, 
1878,  5,  New  Series;  Jahrb.  f  Min.,  1880,  1,  Ref.  155—157).— 
(1.)  Minerals  from  the  Granites  of  Dublin  and  WicJdow. — The  con- 
stituent minerals  are  quartz,  orthoclase,  albite,  potash-mica  (margaro- 
dite),  and  lepidomelane.  The  potash-mica  occurs  in  prisms  and  tables 
of  rhombic  or  hexagonal  aspect.  It  is  biaxial :  plane  of  optic  axes 
parallel  to  the  longer  diagonal  of  the  rhombs  of  120° ;  the  apparent 
angle  of  the  axes  in  air  varies  in  the  different  varieties  from  53°  8'  to 
76°  15'.      Chemically,  this  mineral  differs   from  muscovite  chiefly  in 
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the  amount  of  water.  The  lepidomelane  occurs  in  six-sided  tables,  and 
is  described  as  uniaxial,  a  statement,  which,  according  to  more  recent 
investigations,  must  be  interpreted  as  biaxial  with  a  very  small  axial 
angle.  It  dissolves  completely  in  hydrochloric  acid.  At  Ballyellin 
((Carlow  County),  regular  intergrowths  with  margarodite  occur. 
The  composition  of  these  felspars  and  micas  is  as  follows : — 

Orthoclase.  Albite.  Margarodite.       Lepidomelane. 

Bi02 64-59  6470  44-58  35-55 

AI2O3    18-31  21-80  32-13  17-08 

FeoOa    —  —  4-57  23-70 

Oab 0-25  —  0-78  0-61 

MgO 0-58  —  0-76  3-07 

K2O 12-23  2-84  10-67  9-45 

ISTa^O 2-75  9-78  0-95  0-35 

FeO —  —  —  3-55 

MnO —         CaFoO-80  —  1-95 

Loss  by  ignition  . .        0*58  —  5-34  4-30 

99-29  99-92  99-78  99-61 

The  granite  extends  from  Rockabill,  near  Poulraounty,  i.e.,  from 
N.N.E.  to  S.S.W.  Hand  specimens  of  the  rock  taken  at  suitable 
intervals,  gave  the  following  mean  composition  : — 

Loss  by 
iSiOg.  AI2O3.  FegOa.  CaO.  MgO.  Kp.  NasO.  ignition. 
■72-07       14-81       2-25       1-63       0-33       5-11       2-79      109  =  100-08 

From  this  composition  and  that  of  the  constituent  minerals,  Haugh- 
ton  deduces  for  the  mean  proximate  constitution  of  the  granite : 
32-57  per  cent,  quartz,  15-44  orthoclase,  22-10  albite,  19*16  margaro- 
xiite,  5-8I  lepidomelane,  4-92  calcium  silicate.  Occasional  constituents 
of  this  granite  are  :  beryl,  spodumene  fresh  and  decomposed,  tourma- 
line, garnet,  fluorspar,  apatite,  agalmatolite. 

(2.)  Minerals  of  the  Metamorphic  Slates  of  Dublin  and  WicJdoia.— 
Besides  mica  and  hornblende,  which  are  the  chief  constituents  of  these 
.slates,  the  following  minerals  have  been  observed :  Andalusito,  chia- 
stolite,  staurolite,  hornblende,  jaspar,  Mocha-stone,  zircon,  gold,  mag- 
netite, chlorite,  spinell,  platinum,  wood-tin.  Remarkable  is  the 
absence  of  garnet,  idocrase,  and  other  calcium  silicates. 

(3.)  Minerals  of  the  Carboniferous  Limestone  of  Dublin  County. — 
Lydian  stone,  iron  pyrites,  asphalt,  anthraconite. 

(4.)  Minerals  occurring  in  the  Mines  of  the  Counties  Wichlow  and 
Dublin. — Iron  pyrites,  fluorspar,  schieferspath,  heavy  spar,  silver,  horn- 
fiilver,  brown  iron  ore,  manganese  oxides,  copper,  copper  pyrites, 
tinstone,  carbonate  sulphate  and  phosphate  of  lead,  galena,  and  blende. 

H.  W. 

Artificial  Production  of  a  Felspathic  Substance.  By  C. 
Friedel  and  E.  Sarasin  (Jahrb.  f  Min.,  1880,  2,  Ref.  154).— In 
the  preparation  of  crystalline  quartz  (p.  346),  the  authors  constantly 
obtained  small  rhombic  tablets,  which  they  have  since  produced, 
accompanied  by  only  a   small   quantity  of  quartz,   by  increasing  the 

2  d  2 
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proportions  of  alumina  and  potash  nsed  in  the  preparation,  or,  more 
readily,  by  precipitating  aluminium  chloride  with  a  silicate  of  potas- 
sium containing  a  large  proportion  of  silica,  washing  the  precipitate 
thoroughly,  and  adding  a  small  quantity  of  potash  together  with 
potassium  silicate.  This  mixture  heated  for  36  hours  to  a  temperature 
short  of  dull  redness,  then  exhausted  with  aqtia  regia,  and  freed  from 
the  lighter  particles  by  levigation,  yielded  rectangular  or  irregular 
six-sided  tablets. 

Before  the  blowpipe,  this  product  melts  like  felspar  to  a  white 
blistered  glass.  Its  density  is  exactly  that  of  orthoclase.  Its  analysis 
gave  the  composition  of  a  f elspathic  substance,  which  may  be  regarded 
either  as  ordinary  felspar  mixed  with  quartz,  or  as  a  highly  silicious 
felspar  analogous  to  petalite,  mixed  with  a  small  quantity  of  quartz. 


72-0 

Calculated  for 

SiOa 

Orthoclase.       Potassic  petalite. 
64-63                70-90 

AI2O, 

14-9 

18-49                15-21 

K2O 

12  2 

16-87                13-88 

99-1 

Microscopical  examination  showed  enclosed  quartz,  but  the  quantity 
of  it  was  too  small  to  be  decisive  in  favour  of  the  first  view.  In 
polarised  light,  the  tablets  exhibited  a  monoclinic  character,  but  the 
double  refraction  was  not  strong  enough  to  give  distinct  indications 
as  to  the  nature  of  the  felspar. 

In  two  experiments  made  at  a  higher  temperature,  the  authors 
obtained,  together  with  crystallised  quartz,  hexagonal  tablets,  having 
the  characteristic  properties  of  tridy mite.  H.  W. 

Conindiferous  Felspar  of  Biella,  in  Piedmont.  By  A.  Cossa 
(Jahrb.  f.  Min.,  1880,  1,  Ref.  173). — This  felspar,  which  forms  veins 
in  the  diorite  of  the  district,  is  white,  compact,  and  laminar.  Sp.  gr. 
2-628  at  17°.  Melts  with  tolerable  facility  to  a  colourless  glass.  Not 
decomposed  by  hydrochloric  acid.  Loss  by  ignition  (HgO)  =  0*294. 
An  analysis  by  Rocholl  (Bammelsberg^ s  Mineralchemie,  2te  Aufl., 
p.  575)  of  material  from  Petinengo,  near  Turin,  gave — 

SiOs.  AI2O3.  CaO.  NasO.  K2O. 

62-52        22-40        2-29        1078        1-19  =  99-18 

Cossa's  aualysis  differs  but  little  from  this,  but  he  found  in  addition 
traces  of  TiOo,  FczOa,  and  P2O5,  and  spectral  analysis  showed  the  pre- 
sence of  Li,  Cs,  and  Rb. 

Under  the  microscope,  this  felspar  presents  the  appearance  of  a 
microcrystalline  mixture,  with  irregularly  formed  and  irregularly  im- 
bedded fragments  of  plagioclase,  which  are  much  decomposed,  and 
only  partially  exhibit  the  characteristic  twin-striation.  Many  crystals 
exhibit  a  fine  grating-pattern,  like  the  so-called  microline.  Small 
crystals  of  apatite,  and  irregularly  imbedded  fluid  cavities,  some  with 
movable  bubbles,  are  of  frequent  occurrence.  These  bubbles  do  not 
4li«ippear  on  heating.     Amorphous  granular  matter  insoluble  in  hydro- 
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chloric  acid  renders  the  felspar  opaque  in  many  parts ;  spots  of  ferrite 
are  also  present,  together  with  black  amorphous  bodies  of  unknown 
composition. 

The  corundum  (sp.  gr.  =  3-842  at  17°)  imbedded  in  this  felspar 
is  much  harder  than  emery ;  it  gives  off  but  little  water  on  ignition, 
but  is  readily  turned  yellowish  thereby.  Unlike  the  corundum  of 
India,  it  does  not  contain  a  trace  of  magnetite.     Its  analysis  gave — 

AI2O3.  FeaOg.  SiOs*.  CaO.  HgO. 

99725         1-094        3-141         trace        0-867  =  98-627 

*  With  distinct  trace  of  TiOs- 

H.  W. 

Haughtonite,  a  New  Mica.  By  M.  Forster  Heddle  (Mineralo- 
gical  Magazine,  1879,  No.  13,  72;  Jahrh.f.  Min.,  1880,  1,  Ref.  341).— 
This  mineral  occurs  in  the  granite  of  many  parts  of  Scotland.  It  is 
very  closely  related  to  biotite  and  lepidomelane,  differing  from  the  first, 
however,  by  its  small  amount  of  magnesia,  and  from  the  second  by  its 
large  proportion  of  ferrous  oxide.  The  three  minerals  also  resemble 
each  other  very  closely  in  their  physical  properties,  haughtonite  being 
somewhat  harder  and  heavier  than  lepidomelane,  which  therefore 
occupies  a  position  intermediate  between  haughtonite  and  biotite. 

Haughtonite  occurs  in  crystals  of  all  sizes  up  to  a  foot  long,  form- 
ing either  more  or  less  distinct  six-sided  tables  with  ortliorhombic 
habit,  or,  more  frequently,  distorted  individuals  or  groups  of  inter- 
grown  laminae.  Colour  pitch-  or  brown-black  to  clove-brown,  green- 
ish tints  occurring  but  rarely.  The  cleavage-lamellae  often  exhibit 
a  brown  or  reddish  translucence.  It  has  a  strong  vitreous  lustre  in  the 
fresh  state,  fatty  when  weathered.  The  crystals  are  for  the  most  part 
slightly  biaxial. 

The  mineral  is  always  found  in  beds  or  veins  of  granite  and  felspar 
occurring  in  gneisses,  especially  those  which  are  much  metamor- 
phosed, also  in  the  granite  and  diorite  of  the  north  of  Scotland.  It  is 
especially  characteristic  of  the  grey  granite  of  Aberdeenshire,  the  beds 
.and  veins  of  which  always  contain  it  in  large  plates ;  muscovite  does 
not  occur  at  all  in  this  granite.  Haughtonite  is  almost  always  accom- 
panied by  oligoclase,  and  frequently  by  spliene  and  allanite. 

The  following  table  exhibits  the  composition  of  haughtonite  as  the 
mean  of  numerous  analyses  ;  also  the  oxygen-ratios  calculated  there- 
from, as  compared  with  those  of  biotite  and  lepidomelane  : — 

Oxygen.  Biotite.  Lepidome- 

Haughtonite.  lane. 

SiOa 35-93         19-16     19-16     19  21         20      ' 


AI2O3 18-06  8-41 

Fe^Oa 4-55  137 

FeO 17-22  3801 

MnO 0-81  0-18 

CaO 1-48  0-42 

MgO 9-07  3-63 

K2O   ......  8-49  1-44 

Na^O 113  0-29 

H2O 3-27  2-91 


0-78     10  8        15-5 


^12-67     12-5 
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From  five  older  analyses,  the  mean  of  wHcli  agrees  very  nearly  with 
the  above,  it  appears  that  hanghtonite  has  been  previously  examined, 
though  not  hitherto  recognised  as  a  distinct  mineral  species. 

Before  the  blowpipe,  it  melts  with  difficulty  to  a  strongly  magnetic 
bead,  the  laminae  after  heating  becoming  deep  black,  whereas  biotite 
and  lepidomelane  become  paler  in  colour.  By  acids,  hanghtonite  is 
less  quickly  decomposed  than  the  other  two  minerals,  incompletely 
by  hydrochloric  acid,  completely  by  sulphuric  acid,  with  separation  of 
silica  in  shining  scales.  In  consequence  of  the  large  proportion  of 
ferrous  oxide  which  it  contains,  it  is  more  susceptible  of  atmospheric 
influences  than  other  micas.  H.  W. 

Oligoclase  from  Diimnosbach.  By  K.  Haushofer  (Jahrb.  f. 
Min.,  1880,  1,  Ref.  349). — The  mineral  from  Diirrmosbach,  near 
Aschaffenburg,  hitherto  known  as  labradorite,  appears,  when' 
examined  in  thin  section,  to  be  composed  of  two  substances,  one 
clear,  the  other  turbid.  In  polarised  light  the  former,  which  con-r 
stitutes  the  greater  part  of  the  mineral,  is  seen  to  consist  of 
separate  crystals  in  various  orientation,  while  the  latter  has  the^ 
appearance  of  groups.  In  the  clearer  portions,  a  striation  charac-' 
teristic  of  plagioclase  may  sometimes  be  seen,  even  without  the  aid  of 
the  microscope.  The  mineral,  which  is  white,  rose-coloured,  or  violet^ 
exhibits  in  the  coloured  varieties  enclosures  of  black  manganese  oxides 
(manganite  ?).  Sp.  gr.  2*663.  Cleavage  not  determinable  with 
exactness.  Loss  by  ignition  1*29  and  1*52  per  cent,  for  the  white 
variety,  1*80  per  cent,  for  the  reddish  masses.  Two  analyses  of  the 
white  substance  gave  :  a,  by  decomposition  with  alkaline  carbonate  j: 
b,  with  hydrofluoric  acid : — 


SiOs. 

AI2O3. 

CaO.          K2O.           NajO. 

H2O. 

69-30 

25-75 

4-79        2-78*        5-63* 

1-29 

=     99-54 

59-17* 

26-20* 

4-70        2-78          5-63 
*  Determined  by  loss. 

1-52 

=  100-00 

These  numbers  show  that  the  felspar  is  nearer  to  oligoclase  than 
to  labradorite — 

Na :  Ca  =  2 : 1  (or  exactly  1-81  :  0-85)  and  M  :  Si  =  1  :  3-9 

The  calculation  of  this  felspar  according  to  Tschermak's  theory 
presents  difficulties,  the  silica  and  alumina  being  found  to  be  in  excess 
of  the  bases.  Moreover,  the  water  must  be  reckoned  as  an  essential 
constituent,  inasmuch  as  no  "  pore-enclosures,"  &c.,  were  found  in  the 
mineral.  The  calculation  was  therefore  made  in  two  ways,  the  hydro- 
gen being  first  included  in  the  formula  of  a  silicate  constituted  like 
anorthite,  and  the  water  being  further  regarded  as  a  constituent  of  a 
silicate  resembling  kaolin,  Si2Al2H409. 

On  these  bases,  the  composition  of  the  oligoclase  of  DiirrmosbacK 
may  be  calculated  as  follows : — 
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SiOg.     AI2O3.        K2O.       Na^O.  CaO.  H2O. 

16-4  p.  c.  potash-felspar  =  10-6       S'O         278         _  _  _ 

47-6     „     soda-felspar      =  32-6       9-3  —         5-63  —  — 

23-8     „     Hme-felspar      =  10-2       87  —  —  479  — 

12-2     „     Si^MHiOie       =    6-2       5-2  _         _  _  o-9 


59-6     26-2         278       5-63    479       0-9 

or,  instead  of  the  last  component — 

12-2  p.  c.  SiaAlsHiOg       =    57      4-8  —  —        —        1-5 


59-1     25-8         278        5*63    479       1-5 


ralues  which  approach  very  nearly  to  the  results  of  analysis. 

The  white  mineral,  when  exposed  in  the  state  of  powder  to  air  and 
sunlight,  acquires,  like  window-glass  rich  in  manganous  oxide,  a  rose- 
red  colour.  H.  W. 

The  Picrites  of  Nassau  and  the  Labradorite  Porphyries  of 
Westphalia.  By  G.  Angelbis  (Jahrb.  f.  Min.,  1880,  2,  Ref.  73).— 
The  picrites  (diorites  of  Koch,  greenstones  of  v.  Dechen,  hypersthe- 
nite  of  V.  Dechen,  in  part)  are  found  on  numerous  elevations  on  the 
north  side  of  the  band  of  diabase  which  stretches  from  S.W.  to  N.E. 
in  the  hypodevonian  formation  of  Nassau.  The  chemical  composition 
has  been  determined  by  analysis  of  the  rocks  of  Burg  (I  and  II)  and 
ofNieder-Dieten  (III). 


SiOa. 

AI2O3. 

F2O3. 

FeO. 

CaO. 

MgO. 

I .... 

40-37 

9-86 

4-76 

8-34 

4-74 

21-63 

II ... . 

40-37 

10-02 

— 

13-74 

4-58 

21-93 

Ill ... . 

39-56 

8-47 
K.O. 

5-36 
NasO. 

10-32 
H2O. 

4-91 

24-82 

I  .... 

0-82 

3-61 

5-04  = 

99-17 

II  ... . 
Ill  ... . 

0-82 

3-61 

5-04  = 

5-05 

100-11 

not  determined 

The  Nieder-Dieten  rock  gave  also  traces  of  phosphoric  and  titanic 
acids.  The  amount  of  alkalis,  which  is  not  inconsiderable,  points  dis- 
tinctly to  the  presence  of  small  quantities  of  plagioclase,  which  were 
also  detected  by  the  microscope. 

The  labradorite-porphyries  from  the  Devonian  strata  of  West- 
phalia appear,  from  the  microscopic  examinations  of  Angelbis,  to  be 
porphyritic  normal  diabases  with  a  large  proportion  of  calcite.  The 
author  has  analysed  the  plagioclases  from  a  rock  of  this  character 
occurring  to  the  south  of  Brilon,  with  the  following  result : — 


Loss  by 

SiOs. 

AI2O3. 

¥6203. 

CaO. 

KoO.     Na-^O.    iguition. 

51-27 

28-74—28-51 

0-91—0-83 

9-86—10-05 

2-32     3-85      1-83 
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This  plagioclase  is  therefore  a  labradorite  very  ricli  in  potash, 
whereas  the  plagioclase  which  penetrated  the  rock  of  Gevelinghauseii, 
and  was  analysed  by  Rammelsberg,  is  an  oligoclase.  H.  W. 

Note  on  an  Olivine-gabbro  from  Cornwall.  By  T.  S.  Haugh- 
TON  (Geol.  Mag.,  6,  504;  Jahrb.  f.  Min.,  1880,  2,  Ref.  72).— An 
olivine-gabbro  from  Coversack,  in  Cornwall,  described  by  Bonney 
(Geol.  8oc.  Qu.  J.,  1877,  906),  and  closely  resembling  the  "  Forelleu- 
stein "  of  Volpersdorf,  was  found  by  the  author  of  this  paper  to  be 
nearly  free  from  pyroxene.  Analysis  I  gives  the"  composition  of  the 
rock  as  determined  by  decomposition  with  alkalis :  II  that  of  the  por- 
tion soluble  in  hydrochloric  acid :  III,  that  of  the  purest  plagioclase 
that  could  be  separated  from  the  rock.  This,  like  the  felspar  of  the 
Volpersdorf  rock,  appears  to  belong  to  the  Bytownite  series. 


SiOg. 

AlA- 

FeA- 

FeO. 

CaO. 

MgO. 

I 

.... 

45-73 

22-10 

0-71 

3-51 

9-26 

11-46 

II 

.... 

44-81 
46-95 

21-62 
29-35 

0-86 

3-73 

9-19 
12-18 

11-78 

[II 

0-59 

0-46 

KsO. 

NagO. 

H2O. 

Residue 

I.. 

. .        0-34 

2-54 

4-.38 

— 

=  100-03 

II.. 

0-35 

2-30 

3-96 

3-17 

=  101-77 

III.. 

. .       0-48 

3-61 

3-19 

— 

= 

99-51 
H.  T 

w. 

Peridotiferous  Diabase  of  Mosso,  in  the  Biellese.  By  A. 
CossA  (Jahrh.  f.  Min.,  1880,  2,  Kef.  71). — At  Mosso,  in  the  neigh- 
bourhood of  Biella,  in  Piedmont,  there  occurs  in  blocks  lying  on  the 
surface  or  buried  a  little  below  it,  a  fine-grained  diabase,  together  with 
small  quantities  of  biotite  and  amphibole.  The  augite,  as  frequently 
observed  in  allied  rocks,  is  distinguished  by  bright  pleochroism.  Sp. 
gr.  at  9°  between  2*932  and  2*973.     Analysis  gave — 

SiOs.*         P2O5.  AI2O3.        FesOg.        FeO.f.       CaO.         MgO. 

48-18        0*37        18-86        6-22        2*27        9-95        8*46 


3-88        1-23        0*45  =  99-87 


H.  W. 


Hypersthene  from  the  Pumice  of  Santorin.  By  F.  Fouque 
(Jahrh.  f.  Min.,  1880,  2,  Ref.  75). — By  treating  this  pumice  with 
hydrochloric  acid,  the  vitreous  mass  is  rapidly  and  completely  decom- 
posed ;  but  if  the  process  is  interrupted  at  the  pro|)er  time,  the  crys- 
tals which  have  separated  from  it  remain  intact.  The  crystals  consist 
of  small  prisms  of  hypersthene  (up  to  0-7  mm^  long  and  0-1  mm.  thick), 
in  which  the  faces  ooP,  ooPob,  ooPc5o,  ooP3,  cxjP^,  and  coP2  of  the 
prismatic  zone  could  be  measured,  whereas  the  terminal  faces  were 
too  small  for  measurement ;  in  all  the  faces  of  the  prismatic  zone, 


*  With  trace  of  TiOg.  t  With  traces  of  MnO,  NiO  and  CoO. 

X  Loss  by  ignition. 


i 
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pleochroism  and  extinction  in  tlie  direction  of  the  principal  axis 
could  be  detected.  The  analysis  of  a  hypersthene  of  sp.  gr.  3-485 
gave — 

SiOj.        AI2O3.     FesOg.       FeO.  CaO.         MgO.       Na^O. 

49-8        2-3        0-8        25-0        10-8        11-2         0-5  =  100-4 

The  hypersthene  was  accompanied  by  a  green  transparent  true 
monoclinic  augite,  to  which  the  lime  and  alumina  in  the  above  analysis 
may  perhaps  be  due.  Amongst  the  separated  crystals  there  were  also 
two  triclinic  felspars  (one  of  which  was  oligoclase)  and  magnetite. 
The  pumice-glass  has  the  following  composition  : — 


SiO.2. 

TiOa. 

FePa. 

AI2O3. 

CaO. 

MgO. 

Na.O. 

K.,0. 

710 

0-5 

0-8 

16-8 

0-8 

0-7 

7-4 

2-0  =  100 

It  is  not  stated  whether  the  glass  was  actually  free  from  water, 
which  would  be  very  remarkable,  or  whether  the  composition  was  cal- 
•culated  on  the  substance  regarded  as  anhydrous.  H.  W. 

A    Potassio-ferric    Silicate    analogous    to    Leucite.      By   P. 

Hautefeuille  (Go7}ipt.  rend.,  90,  378). — This  compound  is  prepared, 
like  the  silicates  of  aluminium  and  lithium  already  described  (this 
-Journal,  1880,  38,  487),  by  heating  a  mixture  of  silica  and  ferric 
oxide  with  potassium  vanadate  to  the  melting  point  of  silver.  Small 
greenish-yellow  transparent  crystals  are  thereby  formed,  which 
gradually  become  larger,  and  may  be  obtained  free  from  all  admixtures 
by  adding  to  the  mass,  after  the  amorphous  constituents  have  been 
dissolved  out,  about  one-hundredth  of  its  weight  of  potassium  silico- 
fiuoride.  The  small  crystals  are  completely  decomposed  by  sulphuric 
acid,  and  give  by  analysis  49-66  per  cent.  SiOo,  32*13  Fe^Og,  and 
17-53  K2O,  agreeing  nearly  with  the  formula  K.20,Fe203,4SiO..,  which 
is  analogous  to  that  of  leucite,  KoO,Al203,4SiOo. 

The  crystals  are  apparently  icositetrahedrons,  but  they  are  actually 
not  regular,  but  quadratic,  like  leucite  (this  Journal,  1873,  1007), 
exhibiting  the  combination  P.  4P2.  They  are  strongly  doable  refract- 
ing, and  exhibit  twin  lamella?  and  the  consequent  optical  peculiarities, 
like  natural  leucite. 

The  formation  of  these  crystals  requires  a  somewhat  higher  tempera- 
ture than  that  of  ordinary  felspar.  When  a  mixture  of  alumina, 
ferric  oxide;,  silica,  and  potassium  vanadate  is  heated,  it  may  happen 
that  only  felspar  is  produced  and  no  leucite,  it'  the  temperature  is  so 
regulated  that  the  potassium  vanadate  does  not  attack  the  ferric 
oxide.  H.  W. 

Penwithite,  a  new  Cornish  Mineral.  By  J.  H.  Collins  (Mine- 
ralogical  Magazine,  1878,  No.  9,  91,  and  No.  13,89;  Jahrh.  f.  Mln., 
1880,  1,  Ref.  341). — This  mineral  occurs  with  quartz  and  brown  spar 
(raanganous  carbonate),  in  the  mining  district  of  Penwith,  West 
Cornwall.  It  is  transparent,  with  strong  vitreous  lustre  and  dark 
amber  to  reddish-brown  colour.  H.  =  3-5.  Sp.  gr.  =  249.  Brittle 
with  distinct  conchoidal  fracture.      Heated  in  a  test-tube  it  gives  off 
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water,  but  otherwise  remains  unaltered.    Before  the  blowpipe,  it  melts 
on  the  edges.       Hydrochloric   acid   dissolves  out  the   whole  of   the 
manganese,  leaving  nearly  colourless  silica. 
Chemical  composition — 

H2O.  SiOs-  MnO.  FeO.         XJr^O^.  Cu. 

21-80        36-40        37-62        2-52         0-30        trace  =  98-64 

Hence,  regarding  the  iron  and  uranium  as  replacing  part  of  the 
manganese,  the  mineral  may  be  represented  by  the  formula — 

MnSiOa  +  2H2O,  which  requires  MnO  42-5,  SiOz  35-9,  and  21-5  H^O. 

H.  W. 

A  Contribution  to  South  American  Geology.  By  G.  Attwood,. 
with  an  Appendix  by  T.  G.  Bonnet  (Geol  Soc.  Qu.  /.,  35,  582—590 ; 
Jahrh.f.  Min.,  1880,  2,  Ref.  57). — This  paper  contains  a  description 
of  the  rocks  occurring  between  Puerto  de  Tablas  on  the  Orinoco  and 
the  gold  district  of  Caratal.  These  rocks  consist  of  gneisses  and  azoic 
slates,  together  with  huge  granite  masses  and  a  few  basic  eruptive- 
rocks.  Quartz-veins  are  of  frequent  occurrence  in  all  of  them,  but 
they  are  auriferous  only  where  they  are  situated  in  a  rock  called 
diabase,  which  is  very  widely  diffused  in  the  district  of  Caratal.  This 
rock  is  fine-grained,  destitute  of  pebbles,  of  greenish  colour,  and  con- 
sists of  felspar  (plagioclase),  augite,  chlorite,  and  ilmenite  or  magne- 
tite, or  the  products  of  decomposition  of  these  minerals,  together  with 
traces  of  the  sulphides  of  iron  and  copper.  In  the  following  analyses, 
I  relates  to  the  fresh  rock,  II  to  a  weathered,  and  III  to  a  much- 
weathered  variety.  The  samples  were  obtained  from  the  mines  of  the 
Potosi  Company. 


Si02. 

AI2O3.       FeaOs.         FeO. 

CaO. 

MgO. 

K2O. 

I.. 

49-57 

15-37          - 

12-34         9-65 

7-41 

0-85 

11. . 

41-77 

19-34      13-21        4-63        4-98 

5-01 

0-69 

III.. 

43-46 

18-39      20-43        — 

2-37 

3-46 

0-59 

NasO. 

H2O.* 

HsO.f 

I. 

. . .      1-99 

3-10 

0-17  =  100-45 

II. 

. . .      0-83 

7-30 

2-55  =  100-31 

III. 

. . .      0-14 

7-95 

3-39  =  100-18 

Also 

traces 

of 

manganese, 

copper,  sulphur,  and 

chlorine 

.      Tl 

analyses  show  with  great  clearness  the  normal  progress  of  the  decom- 
position of  basic  eruptive  rocks.  H.  W. 

Fossil  Plants  from  the  Carboniferous  Strata  of  the  Taren- 
taise.  By  C.  W.  Gumbel  (Jahrh.  f.  Min.,  1880,  2,  Ref.  78).— The 
plants  of  this  formation  have  been  petrified  by  a  mineral  substance 
closely  resembling  the  material  of  the  graptolite  petrifactions.  It 
forms  thin  scaly  laminae,  sometimes  elastically  flexible,  white  with 
nacreous  lustre,  and  feeling  like  talc.  H.  =  1.  Sp.  gr.  2-8.  Before 
the  blowpipe,  it  fuses  to  a  mass  which  exfoliates  like  a  cauliflower-' 


*  Combined.  f  Hygroscopic. 


m\ 
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head,  turns  blue  with  cobalt  solution,  and  is  not  completely  decomposed 
by  sulphuric  acid.  Its  analysis  (I)  shows  an  unmistakeable  resem- 
blance to  that  of  the  slate  (II)  in  which  the  plants  are  imbedded  ;  whilst 
III  is  a  new  analysis  (given  for  comparison)  by  Giimbel  of  the  grapto- 
lite  substance,  from  Grafenthal,  in  the  Thiiringerwald. 


SiOg. 

TiOs. 

A1203. 

FeaOs.        MnO. 

CaO. 

MgO. 

I.. 

4971 

1-035 

28-62 

2-6^88       trace 

trace 

1-60 

II.. 

56-80 

0-70 

25-45 

3-05           — 

trace 

1-63 

:ii.. 

52-50 

1-00 

29-50 

3-50           — 

Water  and 
charcoal. 

trace 

116 

I... 

.      6-803 

2-208 

7-384  =  100-048 

' 

II... 

.      4-20 

1-36 

-J 

8-00    =  100-59 

SiOg. 

AlA- 

CaO. 

MgO. 

NasO. 

HoO. 

56-06 

22-68 

0-38 

0-14 

12-94 

8-48 

III....  5-06  7-75    =      7-75 

H.  W. 
Rocks  of  Kerguelen's  Land  and  the  Neighbouring  Islands. 
By  C.  W.  GiJMBEL  (Jahrb.  f.  Min.,  1880,  2,  Ref.  77).— I.  A  much 
decomposed  basaltic  lava  from  Kerguelen's  Land,  the  cavities  of  which 
contained  fine  analcimes,  together  with  carbonates  and  silicious 
minerals,  gave  by  analysis — 

,0.  MgO.         NagO.  HoO. 

100-68 

II.  From  Christmas  Harbour  in  the  same  island,  there  was  obtained 
an  apparently  palagonitic  substance  of  sp.  gr,  2-78;  hardness  4*5,  with 
black- brown  colour  and  pitchy  lustre,  which  occurs  there  together 
with  lignite.  On  the  ground  of  its  optical  character  (isotropic),  and 
of  an  incomplete  analysis,  Giimbel  regards  this  substance  as  allied  to 
hisingerite  or  thaulite. 

III.  A  phenolite  from  Fernando  de  Noronha,  yielding  32*2  per 
cent,  soluble  in  hydrochloric  acid  (A),  and  67-8  per  cent,  insoluble 
residue  (B),  gave  by  analysis  : — 


SiOg. 

AI2O3. 

FeA. 

MiiO. 

CaO. 

Nap. 

K,0.    HoO. 

A  .. 

47-54 

30-93 

3-57 

0-24 

1-59 

13-74 

2-00     1-18  =  100-79 

B  .. 

,      65-08 

19-24 

3-52 

0-62 

0-73 

3-99 

6-27     0-52=    99-97 
H.  W. 

Phosphoritic  Limestones  of  the  Island  of  Bonaire,  West 
Indies.  By  K.  Maktin  {Jahrb.  /.  Min.,  1880,  1,  Ref.  335).— These 
limestones  are  mostly  yellowish-brown,  also  red-  and  brown- grey,  less 
frequently  white  and  porous,  often  spongy,  sometimes  with  larger 
separate  cavities  lined  with  botryo'idal  phosphorite  and  sometimes 
completely  filled  with  it,  the  filling  material  being  distinguished  from 
the  principal  mass  by  its  colour. 

The  rock  contains  between  50  and  7G  per  cent,  calcium  phosphate, 
together  with  calcium  carbonate,  always  in  inverse  ratio  to  the  phos- 
phate, the  variously  constituted  varieties  in  all  the  localities  being 
irregularly  mixed.  The  phosphorites  occur  in  veins  and  detached 
masses  from  3  to  16  cm.  thick,  in  a  limestone  containing  from  6  to  7 
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per  cent,  calcium  phosphate,  which  sometimes  contains  corals,  and  is 
thence  called  by  the  author  "  coral-limestone,"  the  entire  group  of 
these  limestones  containing  phosphoric  acid  being  called  "  phosphoritic 
limestones  "  (analogous  to  dolomitic  limestones). 

The  phosphorites  sometimes  contain  remains  of  molluscs,  and  in 
larger  quantity  sharks'  teeth  and  remains  of  bones,  sometimes  also 
traces  of  corals.  The  fishes,  one  species  of  which  is  still  existing,  while 
another  is  of  the  tertiary  period,  indicate  that  the  rocks  are  of  com- 
paratively recent  date.  Their  origin  is  attributed  by  the  author  to  the 
breaking-up  of  coral-reefs  which  formerly  surrounded  the  island,- 
and  to  which,  as  to  Sombrero,  phosphoric  acid  was  conveyed  from  bedsi 
of  guano,  which  in  fact  occur  on  the  island,  though  at  some  distance 
from  the  phosphorites,  the  residues  of  the  guano-mass  having  been 
afterwards  washed  away.  Similar  phosphorites  occur  also  on  the 
islands  Arabu  and  Cura9ao,  and  are  used  for  technical  purposes. 

H.  W. 

Lavas  from  Hawaii  and  other  Islands  of  the  Pacific  Ocean. 
By  E.Cohen  {Jahrb.f.  Min.,18S0,  2,Mem.23— 62).— 1.  Compact  Basalt 
Obsidian. — Black,  pitchy-lustrous,  microscopically  homogeneous  lava, 
having  a  decidedly  conchoidal  fracture,  and  compact,  with  the 
exception  of  a  few  small  pores  appearing  like  needle-points.  Micro- 
scopic examinations  sliow  a  rather  light  yellow  glass  with  numerous 
anistropic  microliths.  There  are  also  a  few  interspersed  crystals  of 
olivine,  augite,  and  plagioclase. 

2.  Tumefied  Obsidian,  Kilauea  Lava  of  1843. — A  black,  pitchy-lustrous 
glass,  very  rich  in  round  cavities,  and  covered  on  the  surface  with  a 
network  of  thin  iridescent  glass-fibres.  Under  the  microscope,  this 
variety  appears  very  much  like  the  preceding,  interspersed  crystals, 
consisting  of  olivine  and  plagioclase,  being,  however,  somewhat  more 
numerous. 

3.  Lavas  from  Mauna  Loa,  1854. — These  lavas  form  finely  porous 
plates  ^  to  1  cm.  thick,  smooth  and  shining  on  one  side,  while  the  other 
■side  is  scoriaceous  and  covered  with  fine  glass  threads.  Under  the 
microscope,  the  light  brownish  glass  appears  very  rich  in  forked  micro- 
lites  with  capillary  appendages,  and  in  thin  rhombic  plates. 

4.  Large-pored  Fumice-like  Basalt-obsidian.  —  Appears  under  the 
microscope  very  rich  in  dark-brown  concretions.  Microlites  and 
rhombic  plates  are  wanting,  but  are  replaced  by  globulites  0*002  mm. 
in  diameter.  There  are  also  a  few  interspersed  crystals  of  olivine, 
augite,  and  plagioclase. 

5.  Basaltic  Pumice. — ^Very  frothy  lava  of  light  greyish-brown 
colour,  scoriaceous  on  the  surface,  and  covered  with  a  thin  fused 
crust  like  a  brown  glaze. 

6.  Capillary  Basalt-pumice ;  so-called  Pete's  Hair. — The  fine  threads, 
eome  having  a  diameter  of  only  -^-^  mm.,  occasionally  attain  the 
length  of  a  meter.  The  surface  is  mostly  quite  smooth,  sometimes 
however  finely  striated.  Only  a  few  of  the  threads  are  compact 
throughout,  and  free  from  products  of  devitrification. 

7.  Scoriaceous  Porous  Basalt-obsidian  from  Niuafou. — Consists  in 
parts  of  glass  as  pure  as  that  of  the  pumice  from  Mauna  Loa ;  more 
frequently,  however,  the  thin  partitions  of  the  macroscopic  cavities 
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inclose  numerous  round  or  oval  closed  gas-pores,  and  isolated  double- 
refracting  microlites  with  rectangular  outline. 

8.  Augite-andesite  Pumice. — Raised  from  the  sea-bottom  between 
New  Britain  and  New  Ireland.  It  is  frothy,  of  light  yellowish-grej 
colour,  deceptively  like  many  Liparian  pumices.  The  cavities  are 
sometimes  much  elongated,  so  that  many  parts  have  a  fibrous  aspect. 
The  glass  incloses  grains  of  augite  and  plagioclase,  or  aggregates  of 
these  two  minerals  with  magnetite.  Under  the  microscope  it  appears 
very  rich  in  ellipsoidal,  pen-shaped,  or  variously  distorted  vapour- 
pores,  and  minute  cauliform  double-refracting  microlites. 

The  analyses  of  these  lavas  gave  the  following  results  : — 


Silica 
Titani 


oxide  . . . .  ! 


Alumina 

Ferric  oxide  . .  . . 
Ferrous  oxide. .  . , 
Manganous  oxide, 

Lime    

Magnesia 

Potash 

Soda 

Water 


53-81 
2  01 

13-48 
3-02 
7-39 

trace 

10-34 
6-46 
0-64 
3-23 
0-57 


Sp.gr. 
at   ... 


100-95 
2-75 
17° 


100-11 
2-69 
17° 


1 51 -17 
28-33 


10-43 
9-63 


r52-39 

1   2-73 

11-55 

ll2-ll 


10  -92 
7-10 
0-46 
2-79 


100  -05 
2-715 
16° 


51-12 

* 

10  -09 
5-35 
8-59 

9-72 
9-68 
0-56 
3-38 
1-31 


99-80 
2-73 
16° 


50-82 
# 

9  14 
7-33 
7-03 
0-38 
11-63 
7-22 
1-02 
3  06 
1-74 


99-37 
2-66 

19° 


50  -74 
1-68 

11-98 
3-41 
8-11 
0-54 

12  -42 
7-25 
0-24 
2-74 
0-52 


99-63 

2-98 


62-29 
0-80 

15-97 
3-77 
3-73 

4-98 
2-05 
2-40 
4-80 
0-73 


101  -52 


H.  W. 
Pamice  from  Launsbach.  By  v.  Koenee  (Jahrh.  f.  Mm.,  1880, 
2,  Ref.  74). — During  the  construction  of  the  railway  between  Lollar 
and  Wetzlar,  there  was  laid  open,  to  the  south  of  Launsbach  and  E.S.E. 
of  the  Woltersberg,  a  bed  of  pumice  half  a  meter  thick,  imbedded  in 
the  clay,  and  dipping  rather  steeply  towards  the  south-east.  The 
pumice-sand  is  brownish- grey,  free  from  clay,  and  consists  of  oval 
and  angular  grains  0-5  to  1  mm.  thick.  Analysis  by  Wachendorft' 
gave  the  following  results: — I.  Decomposed  by  hydrochloric  acid. 
II.  By  sulphuric  acid.  III.  By  sodium  carbonate.  IV.  Mean  of  all 
the  analyses,  exclusive  of  the  residues  : — 


SiOj. 

AI2O3. 

FeaOg. 

CaO. 

MgO. 

K2O.    Na..O. 

IL.O. 

Residue. 

I.  43-5 

191 

3-2 

1-5 

0-4 

3-8       3-2 

9-4 

lG-5  =  100-G 

II.    2-7 

1-9 







1-4 

. 

10-4  =    lG-4 

III.    8-3 

1-5 

— 

— 

— 

0-6 

— 

—   =    10-4 

IV.  54-5 

22-5 

3-2 

1-5 

0-4 

4-9 

4-1 

9-4  =  100-5 
H.  W. 

*  In  these  two  analyses,  made  several  years  ago,  the  presence  of  titanium  was 
orerlooked.  In  Pele's  Hair  (No.  6)  the  author  subsequently  found  titanic  acid 
quantitatively,  its  amount  being  apparently  nearly  the  same  as  in  the  other 
glasses. 
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Examination  of  the  Material  of  some  French  "Vitrified 
Ports."  ByDAUBE^E  (Compt.  rend.,  92,  269— 274).— "Vitrified  forts" 
are  enceintes  or  wall-debris,  the  material  of  which.,  consisting — according 
to  the  locality — of  gi'anite,  gneiss,  quartzite,  clay-slate,  basalt.  &c.,  has 
been  cemented  together  by  the  aid  of  fire.  They  are  found  in'  dif- 
ferent countries,  and  usually  rest  on  older  rocks,  crystalline  or  non- 
crystalline, which  contain  but  little  lime.  A  specimen  from  La  Courbe, 
Orne,  consisted  of  a  semi-fused,  deep  brown  slag-like  glass,  which  had 
no  action  on  polarised  light,  and  contained  a  large  number  of  trans- 
parent octahedrons,  probably  spinelle,  besides  other  crystals  having  the 
physical  characteristics  of  humboldtilite.  Analysis  indicates  that  this 
glass  was  obtained  by  adding  common  salt  to  an  aluminium  silicate, 
such  as  clay  or  schist.  The  analysis  of  a  vitreous,  vesicular,  fragile, 
greenish-grey  specimen  from  Sainte  Suzanne  showed  that  in  this  case 
fusion  was  effected  by  the  addition  of  soda  to  some  argillaceous  sub- 
stance. The  forts  at  Puy  de  Gaudy  have  been  constructed  of  granite, 
.containing  white  orthoclase,  oligoclase,  quartz,  and  black  mica.  The 
specimens  have  been  completely  fused  on  the  outside,  but  the  interior 
still  retains  the  appearance  of  granite,  although  the  mica  has  been 
replaced  by  a  brown  opaque  vesicular  substance,  and  the  felspar  has  in 
some  cases  undergone  disintegration.  A  portion  of  the  felspar  has 
undergone  complete  fusion,  and  some  of  the  granite  has  been  changed 
into  innumerable  crystals  of  spinelle  and  into  microlites,  which  partly 
consist  of  triclinic  felspar.  These  alterations  have  in  some  cases  ex- 
tended a  great  distance  into  the  masses  of  rock  employed  in  the  con- 
struction of  the  forts.  The  mica  contains  small  quantities  of  fluorine, 
which  would  assist  in  the  alteration  of  the  granite,  but  there  is  no 
proof  of  the  addition  of  any  flux,  the  mean  composition  of  the  altered 
rock  being  that  of  an  average  granite.  The  examination  of  these  and 
other  specimens  shows  that  fusion  was  not  always  effected  in  the  same 
way,  but  that  the  method  employed  varied  according  to  the  materials 
operated  upon.  It  also  shows  that  the  constructors  of  the  forts  were 
experienced  in  the  management  of  fire,  and  were  acquainted  with  the 
means  of  obtaining  and  maintaining  an  intense  heat.  C.  H.  B. 

Meteorite   from    Cleborne    Co.,    Alabama,   U.S.     By  W.  E. 

Hidden  (Sill.  Jour.  [3],  19,  370).— This  meteorite  was  found  in  1873. 
It  weighed  about  35  lbs.,  is  somewhat  triangular  in  shape,  about  25  cm. 
wide,  and  6  cm.  thick.  Analysis  shows  it  to  be  the  common  iron- 
nickel  variety,  containing  small  quantities  of  copper,  phosphorus,  and 
.carbon.  C.  W.  W. 

Meteoric  Iron  from  Ivanpah,  California.  By  C.  U.  Shepaed 
{Sill.  Jour.  [3],  19,  381). — This  meteorite  is  oval  in  shape;  its  entire 
surface  is  covered  with  indentations  varying  from  one  to  four  inches 
■deep ;  its  weight  is  about  120  lbs.  The  structure  of  the  mass  is  highly 
crystalline;  the  Widmanristatt  figures  are  plainly  visible  without 
etching.  The  schreibersete  present  is  in  very  thin  leaves  and  irre- 
gular prisms ;  the  latter  may  be  Reichenbach's  rhabdite.  The  compo- 
sition is  ¥e  =  94-98;  Ni  =  4-52 ;  P  =  0-07;  C  (as  graphite)  =  OlO. 
"There  is  no  sulphur  present.  C.  W.  W 


i 
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The  Meteorite  of  Estherville,  Emmet  Co.,  Iowa.    By  C.  U. 

Shepard  {Sill.  Jour.  [3],  18,  186). — This  meteorite,  which  fell  on 
the  10th  of  May,  1879,  at  5  p.m.,  is  the  third  of  its  kind  that  has 
fallen  in  the  State  of  Iowa  since  1847.  Its  fall,  which  was  observed 
by  several  persons,  was  attended  with  a  terrific  explosion,  and  it  pene- 
trated deep  into  the  ground.  The  principal  mass,  weighing  431  lbs., 
was  dug  up  from  a  depth  of  14  feet,  and  with  it  were  found  lumps 
weighing  32  and  4  lbs.,  together  with  smaller  pieces.  Two  miles 
from  this  spot  a  mass,  weighing  151  lbs.,  was  dug  up  from  a  depth  of 
4J  feet.  The  fragments  have  a  burnt  edge,  and  differ  greatly  in  ap- 
pearance from  those  of  ordinary  meteorites. 

Nearly  two-thirds  of  the  mass  consists  of  chrysolite,  in  some 
parts  finely  crystalline,  and  of  greenish  colour ;  in  others  more  com- 
pact, difficult  of  cleavage,  and  of  a  greyer  aspect.  The  stone  exhibits 
no  sign  of  decomposition.  Another  essential  constituent  is  iron, 
having  a  ramified  appearance,  and  sometimes  surrounding  chrysolite. 
Schreibersite  and  Widmanstatt's  figures  were  also  recognisable. 
The  iron  at  the  edge  of  a  fragment  has  sometimes  a  silver-white 
xjolour.  The  other  constituents  are  tro'ilite  and  a  felspathic  mineral, 
probably  anorthite;  the  variety  of  olivine  called  chassignite  was  once 
recognised ;  also  chromite.  The  specific  gravities  of  the  several  parts 
are  as  follows : — 


)n-metallic 

Metallic 

Entire 

portion. 

portion. 

meteorite. 

Chrysolite 

3-35 

5-97 

4-54 

3-50 

These  characters  show  that  the  meteorite  in  question  is  of  peculiar 
<;haracter,  different  from  any  hitherto  known.  H.  W. 

The  Emmet  County  Meteorite.  By  J.  L.  Smith  (Sill.  Jour. 
[8],  19,  459). — This  meteorite  was  observed  to  burst  when  at  a  con- 
fiiderable  height  in  the  air,  and  a  number  of  fragments,  the  largest 
weighing  437  pounds,  were  collected  from  an  area  of  about  four  square 
miles. 

The  exterior  of  the  masses  is  rough,  covered  with  rounded  pro- 
tuberances, which  have  sometimes  a  bright  metallic  lustre,  and  some- 
times consist  of  lumps  of  an  olive-green  mineral.  When  broken,  tlio 
meteorite  is  seen  to  consist  mainly  of  a  grey  mineral,  bronzite,  with 
the  green  mineral,  olivine,  and  nodules  of  metallic  iron  disseminated 
through  it.  The  nodules  of  iron  seem  to  have  shrunk  away  from  the 
enclosing  matrix ;  their  composition  is  : — 

Fe.  Ni.  Co.  Cu.  V. 

92-001         7-1         0-69         trace         0*112  =  l)9-903 

The  minerals  fo;ind  are  bronzite,  olivine,  nickeliFcrous  iron,  troilite, 
chromite,  and  a  silicate  consisting  of  one  atom  bronzite  with  one 
atom  of  olivine;  it  is  opalescent,  and  of  a  greenish-yellow  colour; 
cleaves  readily.  C.  W.   W. 

The  Pall  of  Meteorites  at  Gnadenfrei  in  Silesia,  May  17th, 
1879.     By  J.  G.  Galle  and  A.  v.  Lasaulx  (Jahrb.  /.   J/m.,  1880,  2, 
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Ref.  162). — The  circnmstaiices  of  this  fall  and  the  general  characters 
of  the  two  stones  diig  up  have  been  already  noticed  in  this  volume 
(p.  237).  That  they  are  true  chondrites  is  strikingly  shown  by  the 
great  abundance  of  spherules  contained  in  them,  many  of  which  ex- 
hibit roundish  indentations,  apparently  made  by  smaller  spherules, 
which  attached  themselves  to  the  larger  ones  while  the  mass  was 
still  in  the  plastic  state,  but  were  afterwards  separated.  The  authors 
regard  these  indications  as  evidence  that  the  spherules  which  exhibit 
them  are  fragmentary  constituents  of  the  mass.  Moreover,  the  general 
impression  made  by  an  examination  of  the  structure  of  the  meteorites 
in  this  section  is  decidedly  that  of  a  conglomerate,  this  impression 
being  especially  produced  by  the  fragments  of  spheres  and  hemispheres 
which  are  of  not  unfrequent  occurrence  in  the  mass,  in  many  of  which 
the  edges  are  not  sharp,  but  look  as  if  they  had  been  broken.  The 
fragmentary  character  of  the  stone  is  further  shown  by  the  extra- 
ordinary brittleness  of  the  ground-mass,  in  which  no  binding  material, 
except  perhaps  metallic  iron,  can  be  detected. 

Microscopical  examination  showed  the  following  proximate  consti- 
tuents : — Nickel-iron,  magnetic  pyrites,  troilite,  chrome-iron,  enstatite, 
olivine,  and  the  spherules  from  these  last  two  minerals. 


Total  Analysts. 

SiO^. 
32-11 

AiA. 
1-60 

FeO.       MgO.           CaO.         NagO. 

14-88     17-03        2-01        0-70 

S.                  CrOg. 

1-87            0-57  =  99-85 

Fe. 
25-16 

Ni. 
3-92 

with  traces  of  PaOg,  MnO,  and  Co.     Sp.  gr.  3*644,  3'712,  3-785. 
Analysis  of  the  silicates  : — 

A.  Soluble  Silicate  =  olivine:  calc.  34-02  per  cent,  of  the  whole; 
found  35 "01  per  cent. 

Al.  The  same  calculated  to  100  parts  gives  the  formula  of  olivine, 
2Mg2Si04,  Fe2Si04. 

B.  Insoluble  Silicate  =  highly  ferruginous  enstatite :  calc.  34-03  per 
cent,  of  the  whole  ;  found  33'23  per  cent. 

Bl.  The  same  calculated  to  100  parts  gives  the  formula  of  ensta- 
tite, 3MgSi03,FeSi03. 

C.  Composition  of  the  silicate  reckoned  as  the  sum  of  the  soluble 
and  insoluble  portions. 

D.  Calculated   composition   of  the   silicate  according  to  the  ratio, 
34-02  olivine :  34-03  enstatite. 


A. 

Al. 

B. 

Bl. 

C. 

D. 

SiO^. . . . 

17-20 

40-20 

29-63 

52-56 

46-83 

46-38 

A1203... 

— 

— 

2-34 

4-15 

2-34 

2-08 

FeO.... 

12-16 

28-42 

9-12 

16-18 

21-28 

22-30 

MgO  . . . 

13-43 

31-38 

11-43 

20-28 

24-86 

25-83 

CaO ... . 

— 

— 

2-83 

5-02 

2-83 

2-51 

ISTa^O  . .  . 

— 

— 

1-02 

1-81 

1-02 

0-90 

42-79     100-00      56-37     100-00      99*16     100-00 
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The  nickel-iron  contains  Fe  =  85*1  per  cent.,  Ni  =  14*9  per  cent., 
and  its  formnla  is  FeeNi. 

The  mass  of  the  meteorite  consists  therefore  of: — 

^. ~     Q.qo  (  Nickel-iron = 

Fe =     2-92  "I  FcsSg  =  magnetic  pyrites  "I  _ 

S =     1-87  J  (and  Troilite)  /  ~ 

FeO....   =    0-28  l^n        ■    . 

Cr03....=    0-57 /^^^^^""^^^^ = 

Enstatite  =  3403  1  ^5.,.     ,  _ 

Ohvine      =  34-02  /  ^i^^^^^®    - 

99-85      „ 
H.  W. 

Amount  of  Iron  in  the  Mineral  Waters  of  Rouen  and  Forges- 
les-Eaux.  By  A.  Houzeau  {Com.pt.  rend.,  90,  1001). — Seven  chaly- 
beate springes  at  Ronen  and  neighbourhood  were  analysed. 

Nos.  I — III  are  in  Rouen;  No.  IV  at  Deville-les- Rouen;  Nos.  V — ■ 
VII  at  Forges-les-Eaux. 

I.  II.         III.        IV.         Y.  YI.        YII. 

Matter  not  volaiile 
at  110°,  grams. 
Iron,  mgrs 22-0       13-9       77       58         32         7*3       438 

Results  in  grams  and  milligrams  per  liter.  C.  W.  W. 


26-16  p 

c. 

4-79 

»j 

0-85 

>» 

68-05 

»? 

j   0-247    0-248  0-250  0-530     0-120     O'lOO     0-390 


Crystallographic  Notices.  By  G.  Seligmann  (Jahrb.  f.  Min., 
,1880,  1,  Mem.  129— 150).  — Phenacite,  p.  129.— Antimony-glance, 
135.— 3.  Cerussite,  137.— 4.  Apophyllite,  140. 

Crystalline  Form  of  Leucite.   By  R.  Weisbach  (ibul,  142—150). 

Artificial  Calcspar  Twins,  according  to  — ^R.  By  R.  Baum- 
HAUER  (Jahrb.  f.  Min.,  1880,  1,  Ref.  153). 

Enargite  from  the  Matzenkopfl,  near  Brixlegg,  in  Tyrol.  By 
V.  V.  Zepiiarovich  (ibid.,  160). 

Crystalline  Forms  of  the  Anglesites  of  Sardinia.  By  Q. 
Sella  (ibid.,  162—107). 

■    Coquimbite.     By  A.  Arzruni  (ibid.,  167). 

Boracite.     By  H.  Baumhauer  and  E.  Mallard  (Ibid.,  168). 

On  the  Monoclinic  Form  to  -which  Epistilbite  should  be 
referred.     By  A.  Des  Cloizeaux  (ibid.,  176). 

Optical  Orientation  of  Plagioclases.  By  M.  Schuster  (Jahrb. 
f.  Min.,  1880,  2,  Ref.  8). 

Crystalline  Structure  of  Apophyllite.  By  J.  RuMPr  (ibid.^ 
11—15). 

vol.    XL.  2    P 
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Crystallographic  Examination  of  Norwegian  Minerals : 
Zoisite  (Thulite)  ;  Kjerulfin;  Natrolite;  Aeschynite;  Euxenite; 
Polycrase  {iUd.,  17 — 24). 

.    Twin-formation  and  Optical  Properties   of  Chabasite.    By 
F.  Becke  (Jahrb.f.  Min.,  1880,  2,  Ref.  135—139). 

Perowskite.     By  H.  Baumhauer  (iMd.,  139—142). 

Crystalline  Form  of  Silver  Iodide.  By  Y.  v.  Zephaeovich 
(ibid.,  142). 

On  the  Analytical  Geometric  Treatment  of  Crystallograiihy. 

By  T.  LiEBiscH   (Zeitschr.  f.  Kystallographie,  4,  263 — 272 ;  Jalirh.  f. 
Min.,  ibid.,  133). 


Organic   Chemistry. 


Action  of  Chlorine  and  Bromine  on  Ethylidene  Chloride 
and  Ethyl  Bromide.  By  Tawildahoff  (Bull.  Soc.  CUm..  [2],  34, 
346). — The  action  of  chlorine  on  ethylidene  chloride  in  presence  of 
aluminium  chloride  produces  trichlorethane  (b.  p.  114°)  only.  Bro- 
mine, in  presence  of  aluminium  bromide,  does  not  acton  ethyl  bromide 
until  the  mixture  is  heated ;  ethylene  bromide  (b.  p.  130°)  is  the  sole 
product.  In  each  case,  the  halogen  attacks  the  methyl  group,  ^.e.,  the 
group  which  does  not  already  contain  halogen.  J.  M.  H.  M. 

Reactions  of  Aluminium  Chloride  and  Bromide  with 
Organic  Compounds.  By  G.  Gustayson  {Bull.  Soc.  C/dm.  [2],  34, 
322 — 323). — The  author  summarises  and  explains  these  reactions  as 
follows : — 

1.  Many  ethereal  salts  combine  with  aluminium  chloride  and  bro- 
mide ;  ethyl  benzoate,  for  example,  forms  with  aluminium  chloride  the 
compound  (CeHs.COOEt)^^!^^. 

2.  Aluminium  bromide  acts  on  the  bromine  derivatives  of  saturated 
hydrocarbons  with  disengagement  of  hydrobromic  acid,  and  in  some 
cases  the  formation  of  a  saturated  hydrocarbon.  Compounds  of  alumi- 
nium chloride  with  an  unsaturated  hydrocarbon  are  produced  at  the 
same  time.  By  the  action  of  aluminium  bromide  on  ethyl  bromide, 
for  example,  the  compound  AlzBre.CsHie  is  produced,  with  disengage- 
ment of  hydrobromic  acid. 

3.  Reactions  similar  to  that  of  bromine  on  benzene,  isobutyl  bromide, 
ethylidene  chloride,  and  the  saturated  petroleum  hydrocarbons,  in  pre- 
sence of  a  small  quantity  of  aluminium  bromide.  These  reactions 
result  in  substitution  of  bromine,  and  depend  on  the  repeated  dis- 
placement of  Al2Br6  (by  bromine)  from  its  combination  with  the  unsa- 
turated hydrocarbon  derivatives.  In  the  first  two  cases,  the  quantity 
of  the  product  is  proportional  to  that  of  the  aluminium  chloride  or 
bromide  employed ;  in  the  last  case,  a  small  quantity  of  aluminium 
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componnd  determines  the  transformation  of  an  indefinite  quantity  of 
the  original  componnd  into  new  products.  J.  M.  H.  M. 

Action  of  Alcoholic  Bromides  and  of  Hexabromethane  in 
presence  of  Aluminium  Bromide  on  the  Paraffins  extracted 
from  the  Lowest-boiling  portions  of  Petroleum.  By  Gr.  Gus- 
TAVSON  (Bull.  Soc.  Chhn.  [2],  34,  325). — These  reactions  result  in  the 
disengagement  of  hydrobromic  acid  and  the  formation  of  two  layers  of 
liquid,  the  lower  of  which  contains  compounds  of  aluminium  bromide 
with  the  new  hydrocai-bons  produced.  The  action  of  aluminium  bro- 
mide on  the  petroleum  hydrocarbons  is  especially  remarkable.  All  the 
bromine  of  the  hexabromethane  is  evolved  as  hydrobromic  acid  at  the 
ordinary  temperature.  Acetic  bromide  also  reacts  with  these  hydro- 
carbons in  presence  of  aluminium  bromide.  J.  M.  H.  M. 

Boiling  Points    of  Ethylene  and  Ethane  Derivatives.      By 

Saban^eff  {Bull.  Soc.  Chini.  [2],  34,  323).— The  differences  between 
the  boiling  points  of  analogous  halogen  derivatives  of  ethane  and 
ethylene  are  constant,  being  determined  by  the  nature  of  the  halogen 
and  not  by  its  amount.  For  the  chlorine  derivatives,  the  constant  dif- 
ference is  about  30°,  for  the  bromine  derivatives  23",  and  for  the  iodine 
derivatives  16°.     In  proof,  the  author  cites  the  following  instances  : — 

B.  p.  Diff. 

CH3.CH2CI 12°      1  ^Q 0^0 

CH^iCHCl     -  17°  to  -18°/ "^-^     "^^ 

CH2CI.CHCI. 115-^       \        ono 

\r    ]    ^^ 


CHCKCClo 8 

B.  p.  Diff. 

j  22—24° 

}  '« 


CHa.CHBr., 110—112^ 

CHo :  0Br2   88° 

CH3.CHJ    72 

CH2 :  CHI 50 

J.  M.  H.  M. 


Hexmethylethane.  By  0.  Lwow  {Bull.  Soc.  CUm.  [2],  35, 
169). — By  the  action  of  sodium  on  an  ethereal  solution  of  tertiary 
butyl  iodide,  hexamethylethane,  CoMce,  is  obtained.  It  melts  at  96 
—97°,  boils  at  105—106°,  and  sublimes  readily.  L.  T.  O'S. 

Hydrocarbons  obtained  as  Bye-products  in  the  Decom- 
position of  Levulic  Acid  by  Hydriodic  Acid.  By  E.  A.  Kkukkr 
and  B.  Tollens  {AnfiaUn,  206,  248 — 250). — In  addition  to  the  valeric 
acid  formed  by  the  action  of  hydriodic  acid  on  levulic  acid  {see  p.  411), 
the  authors  find  that  there  is  an  oily  substance,  w'hich,  on  fractionating, 
separates  into  two  portions:  one  boiling  at  130 — 160°,  and  the  other 
at  200 — 265°.  From  the  results  of  the  analyses,  it  is  impossible  to 
definitely  assign  any  formulas  to  the  substances.  They  ap[)oar  to  con- 
tain small  quantities  of  unsaturated  hydrocarbons.  J.  I.   W. 

Chlorine  Tetroxide  and  Ethylene.  By  E.  EUrst  {Liebi</s 
Annalen^  206,  78 — 82). — In  the  dark,  a  mixture  of  chlorine  tetroxide 

2  e  2 
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and  ethylene  remains  unaltered,  but  quickly  becomes  colourless  in 
diffused  dayliglit,  with  the  formation  of  oily  drops,  which  solidify  over 
sulphuric  acid.  Their  solution  is  acid,  and  after  careful  neutralisation 
with  calcium  carbonate,  yields  crystals  of  calcium  glycolate.  This  is 
formed  by  the  decomposition  of  wonocJiloracetic  acid,  which,  in  its  turn, 
is  derived  from  monoclilor acetic  cJiloride,  the  primary  product  of  the 
reaction  of  the  gases:  2CIO2  +  C^B^i  =  C2H2CIOCI  +  HoO  +  Oo. 

O.  H. 
Polymerisation  of  Vinyl  Bromide.  By  0.  Lwow  (Bull,  Soc. 
Chim.  [2],  35,  169— 170).— The  chlorinated  and  brorainated  hydro- 
carbons do  not  prevent  the  polymerisation  of  vinyl  bromide  under  the 
action  of  light,  but  it  is  completely  arrested  by  the  presence  of  methyl 
or  ethyl  iodide,  which  is  decomposed  with  liberation  of  iodine.  If 
vinyl  bromide  contains  sufficient  iodine  to  colour  it  violet,  the  poly- 
merisation ceases  until,  under  the  influence  of  the  sun's  rays,  the 
colour  disappears.  A  slight  excess  of  iodine,  however,  completely 
stops  the  polymerisation  in  the  liquid ;  but  the  vapours  of  vinyl  bro- 
mide above  the  liquid  slowly  become  polymerised.  Aniline  also  arrests 
polymerisation,  but  it  is  greatly  increased  by  sulphurous  anhydride. 
Air  and  water  have  no  influence,  but  carbonic  anhydride  slightly 
hinders  the  action  of  light.  L.  T.  O'S. 

Atomic  Migration.  By  Elt^koff  (Bull.  Soc.  Chim,.  [2],  34, 
347). — The  author  finds  that  when  isobntyl  iodide  is  heated  with  lead 
oxide,  pseudobutylene  (symmetrical  dimethylethylene)  is  formed, 
besides  isobutylene,  thus  confirming  KonovalofE's  observation  (next 
Abstract).  The  general  conclusion  arrived  at  by  the  author  in  con- 
nection with  this  subject  is,  that  the  isomerisation  of  a  given  hydro- 
carbon of  the  ethylenic  series  does  not  tend  exclusively  to  the  accu- 
mulation of  methyl  groups,  as  has  been  hitherto  believed,  but  rather  to 
the  greatest  possible  symmetry  of  the  substituted  ethylene  molecule. 

J.  M.  H.  M. 

Isobutylene.  By  Konovaloff  (B21II.  Soc.  Chim.  [2],  34,  333 — 
334). — The  butylene  obtained  by  the  action  of  sulphuric  acid  on 
isobutyl  alcohol  is  not  homogeneous,  about  two-thirds  being  iso- 
butylene ;  whilst  the  remainder  consists  of  pseudobutylene  and  a  small 
quantity  of  a  saturated  hydrocarbon  boiUng  below  —10°,  probably 
trimethylmethane.  The  pseudobutylene  (symmetrical  dimethylethylene) 
remains  unattacked  when  liquefied  and  heated  in  sealed  tubes  with 
2  parts  sulphuric  acid  and  1  of  water.  The  isobutyl  alcohol  employed 
contained  no  other  variety  of  butyl  alcohol,  and  when  converted  into 
butyl  iodide  and  heated  with  potash,  yielded  over  90  per  cent,  of  the 
theoretical  amount  of  isobutylene.  J.  M.  H.  M. 

Action  of  Nitric  Acid  on  Isodibutylene.  By  Konovaloff  (Bull. 
Soc.  Chim.  [2],  34,  334) .—Isodibutylene  (b.  p.  ^102— 104")  treated 
with  nitric  acid  (sp.  gr.  1"28)  in  a  flask  with  an  inverted  condenser, 
furnishes  a  clear  green  liquid  of  penetrating  odour,  heavier  than  water, 
and  giving  an  orange-red  colour  to  an  aqueous  solution  of  soda. 
When  treated  with  tin  and  hydrochloric  acid,  this  liquid  yields  a  con- 
siderable quantity  of  an  oily  organic  base,  scarcely  soluble  in  water, 
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and  with  a  strong  alkaline  reaction.  It  absorbs  carbonic  anhydride 
from  the  air,  forming  a  crystalline  carbonate.  Its  salts  are  unstable, 
and  crystallise  with  difficulty.  The  base  itself  is  partially  deconi- 
posed  by  distillation.     The  chloroplatinate  has  the  formula 

(C8Hi5XH,.HCl)2.PtCU.  J.  M.  H.  M. 

Cholestene  (Cholesterilene).  By  W.  E.  Walttzky  (Compt.  rend., 
92,  195 — 196). — By  the  prolonged  action  of  sodium  on  cholesterin 
fused  at  150 — 155°,  the  author  obtained  the  hydrocarbon  CaeHis-  It 
is  an  amorphous,  slightly  yellow  powder,  soluble  in  ether,  but  almost 
insoluble  in  alcohol,  which  precipitates  it  from  the  ethereal  solution. 
With  bromine  it  forms  a  compound  having  the  composition  C26H34Bre, 
and  in  all  its  physical  and  chemical  properties  closely  resembles  both  the 
""  c-cliolesterilene  "  obtained  by  Zwenger  by  the  action  of  sulphuric  acid 
on  cholesterin,  and  also  the  cholestene  obtained  by  the  author  by  treat- 
ing cholesterin  with  concentrated  hydriodic  acid.  The  same  hydro- 
carbon appears  to  be  formed  when  cholesterin  is  heated  with  zinc,  or 
with  soda-lime  or  potash-lime.  C.  H.  B. 

Nitroprussides  of  the  Alkaloids.  By  E.  W.  Davy  (Pharm.  J. 
Trans.  [3],  11,  756 — 757). — On  adding  sodium  nitroprusside  to  solu- 
tions of  the  alkaloids,  amorphous  precipitates  or  oily  drops  separate 
out,  which  on  standing  present  a  crystalline  appearance.  In  the  case 
of  morphine  and  nicotine,  'the  salts  are  soluble  in  water,  they  are  there- 
fore prepared  by  treating  the  hydrochloride  of  the  alkaloids  with 
silver  nitroprusside,  or  by  the  direct  union  of  the  base  and  acid.  In 
some  cases  both  neutral  and  acid  salts  exist,  but  in  the  case  of 
morphine,  strychnine,  and  brucine,  all  attempts  to  pi-epare  the  acid 
salts  have  failed. 

The  salts  of  brucine,  strychnine,  and  quinine  are  very  sparingly 
soluble  in  water,  dissolving  in  7'S6,  847,  and  2,500  times  their  weight 
of  water  respectively.  L.  T.  O'S. 

Formation  of  a  Secondary  Alcohol.  By  Stciierbakoff  (Bull. 
Hoc.  Chim.  [2],  34,  347). — By  the  action  of  water  on  the  compound 
of  normal  butyric  chloride  with  zinc-propyl,  the  author  has  obtained 
dipropylcarbinol.  This  is  an  instance  of  tlie  formation  of  a  secondary 
alcohol  by  a  reaction  hitherto  recognised  as  affording  tertiary  alcohols 
only.  J.  M.  H.  M. 

Action    of    Zinc   Methide   on    Chloracetic   Chlorides.      By 

BoGOMOLETZ  {Bull.  Soc.  Chim.  [2],  34,  330 — 332). — The  action  of 
zinc  methide  on  monochloracetic  chloride  (b.  p.  105 — 107")  gives  rise  to 
methylisopropyl  carbinol,  the  secondary  amyl  alcohol  prepared  by 
Winogradoff  by  the  action  of  zinc  methide  on  monobroniacetic  bromide. 
By  the  action  of  zinc  methide  on  dichloracetic  chloride  (b.  p.  108"^), 
and  trichloracetic  chloride  (b.  p.  116 — 118°),  tertiary  alcohols  are  pro- 
duced;  dimethylisopropyl  carbinol  (6  per  cent,  of  the  theoretical  yield) 
in  the  former  case,  and  peiitamethylethol,  the  heptylic  alcohol  of 
Butlerow  (40  per  cent,  of  the  theoretical  yield),  in  the  latter.     The 
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author  considers  tliat  there  is  at  first  a  combination  of  zinc  methide 
with  the  polychloracetic  chloride  : — 

CCI3.COCI  +  ZnMe,  =  CCla.CClMe.OZnMe; 

then  a  replacement  of  chlorine  by  methyl  in  the  group  CCls — 

CCla.CClMe.OZnMe  +  3ZnMe2  =  CMea-CClMe.OZnMe  + 
SZnMeCl ; 

finally  the  chlorine  in  the  group  COCl  is  replaced — 

CMe3.CClMe.0ZnMe  +  ZnMca  =  CMea.CMea.OZnMe  +  ZnMeCl, 

and  CMes.CMez.OZriMe  +  2H2O  =  CMe3.CMe2.OH  +  CH4  + 
Zn(0H)2.  The  formation  of  acetone  by  the  action  of  zinc  methyl  on 
monobromacetic  bromide  is  explained  in  a  similar  manner,  the  follow- 
ing equation  representing  the  second  stage  in  the  reaction : — 

2CH2Br.CMeBr.OZnMe   +  ZnMea  =  2CH3.CMeBr.OZnMe  + 
C2H4  +  ZnBr2. 

J.  M.  H.  M. 

AUylmethyipropylcarbinol  and  y3-Methylpropylethylene- 
lactic  Acid.  By  A.  Semljanitzin  (J.  pr.  Ghem,,  [2],  23,  263—269). 
— AUylmethyipropylcarbinol  is  prepared  by  slowly  pouring  a  mixture 
of  allyl  iodide  and  methylpropyl  ketone  on  metallic  zinc,  contained  in  a 
well-cooled  retort,  which  is  connected  with  a  condenser.  After  leaving 
the  mixture  at  rest  for  several  hours,  water  is  added,  and  the  product 
distilled.  The  oily  distillate  is  then  dried  and  fractionated.  The  pure 
carbinol  is  a  colourless  liquid,  which  has  no  action  on  a  ray  of  polarised 
light.  It  boils  at  159°,  has  a  sp.  gr.  of  0*5488  at  0°,  and^  a  coefiicient 
of  expansion  of  0*00084  for  1°.  It  is  insoluble  in  water.  On  oxida- 
tion with  potassium  permanganate,  or  a  mixture  of  dilute  sulphuric 
acid  and  potassium  dichromate,  it  yields  methylpropylketone  and 
methylpropijletht/lenelacHc  acid,  CMePr(0H).CH2.C00H.  This  acid 
is  an  uncrystallisable  syrup.  The  calcium  and  barium  salts  were  ob- 
tained as  crystalline  crusts,  and  the  silver  salt,  CvHisOsAg,  was  depo- 
sited from  a  hot  aqueous  solution  in  short  prisms.  W.  C.  W. 

Oxidation  of  Erythrol  and  Glycerol.  By  Przybytek  (Bull.  Soc. 
Gldm.  [2],  35,  108 — 109). — Erythrol,  when  oxidised  with  nitric  acid, 
yields  oxalic  and  tartaric  acids ;  also  a  large  quantity  of  hydrocyanic 
acid.  With  potassium  permanganate  and  chromic  acid,  or  chromic 
mixture,  carbonic  anhydride,  formic,  and  oxalic  acids  were  formed. 

Glycerol,  when  treated  with  nitric  acid,  yields  large  quantities  of 
hydrocyanic  acid  and  racemic  acid,  which  is  formed  by  the  synthetic 
action  of  the  hydrocyanic  acid  on  one  of  the  products  of  oxidation, 
possessing  the  properties  of  an  aldehyde,  CHO.CHO,  or  perhaps 
CHO.CH(OH).CHO,  and  not  by  a  combination  of  4  atoms  of  carbon, 
as  Heintz  suggests.  L.  T.  O'S. 

Preparation  of  Sucrose  from  Glucose.  By  Collet  and  Vako- 
viTCH  {Bull.  Soc.  Ghim.  [2],  34,  326— 327).— When  Isevulosate  of 
sodium,   obtained  by  precipitating  sodium  ethylate  with  an  alcoholic 
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solution  of  Isevulose,  is  treated  with  acetochlorhydrose  (a  derivative  of 
dextrose),  sodium  chloride  is  formed,  and  a  substance  which  is  pro- 
bably the  tetracetic  salt  of  an  isomeride  of  sucrose.  When  this  ethereal 
salt  is  decomposed  by  baryta,  it  gives  a  solution  which  turns  the 
plane  of  polarisation  S°  to  the  left.  After  ebullition  with  hydrochloric 
acid,  the  optical  activity  of  the  solution  is  — S"".  The  action  of  aceto- 
chlorhydrose on  dextrosate  of  sodium  also  gives  a  product  which  is 
capable  of  inversion.  The  isomeride  of  sucrose  supposed  to  be  formed 
in  these  experiments  is  therefore  laevorotatory.  By  the  action  of 
acetochlorhydrose  on  a  concentrated  alcoholic  solution  of  laevulose,  in 
presence  of  barium  carbonate,  a  product  is  formed  (with  disengage- 
ment of  carbonic  anhydride  and  formation  of  barium  chloride)  which 
rotates  the  plane  of  polarisation  2^  to  the  right,  and  after  inversion  1'5° 
to  the  left.     This  sabstance  is  perhaps  ordinary  sucrose. 

J.  M.  H.  M. 

Gelose.  By  H.  Morin  (Gompt.  rend.,  90,  924). — This  substance, 
which  is  remarkable  for  forming  a  jelly  with  500  times  its  weight  of 
water,  was  first  studied  by  Pa3''en  (Compt.  rend.,  1859,  521).  It  has 
since  been  introduced  into  commerce  in  considerable  quantities,  under 
the  names  of  China-moss  (mousse  de  Chine),  and  Ta-6;  it  is  used  in 
making  jellies,  and  for  the  preparation  of  certain  staffs. 

It  is  oxidised  by  dilute  nitric  acid,  with  formation  of  mucic  and 
oxalic  acids.  Dilute  mineral  acids,  also  acetic  and  oxalic  acids,  deprive 
it  of  its  property  of  gelatinising ;  water  heated  until  at  a  pressure  of 
5 — 6  atmospheres  has  a  similar  effect. 

The  air- dried  sabstance  loses  22*85  per  cent,  of  water  at  100°,  and 
leaves  3-88  per  cent,  of  ash  when  burnt. 

A  10  per  cent,  aqueous  solution  has  a  laBvogyratory  power  for  a 
yellow  light  of  —4°  15';  by  the  continued  action  of  acidalated  water 
this  is  converted  into  a  nearly  equal  dextrorotatory  power.  This 
dextrogyrate  solution  reduces  cupropotassic  solution,  and  also  mer- 
curic chloride  and  auric  chloride. 

Alcohol  precipitates    the  laevogyrate   solution,  but  the  precipitate 
contains  a  larger  proportion  of  ash  than  the  original  sabstance. 
'  All  these  properties  seem  to  ally  gelose  with  the  gums. 

c.  w.  w. 

Gelose.  By  Porumbaru  (Compf.  rend.,  90,  1081).— The  formula 
of  pure  gelose  is  CeHioOs,  analogous  to  the  formula3  of  licheriin,  inulin, 
and  tunisin. 

The  action  of  water  on  gelose  at  temperatures  from  100""  to  150'',  gives 
rise  first  to  one  or  more  products  reducing  cupropotassic  solution  and 
having  a  la3vorotatory  action,  and  finally  to  a  brown  ulmic  sabstance. 
The  loBVorotatory  substance  has  the  formula  CeHiaOe  +  11-0. 

A  one  per  cent,  solution  of  sulphuric  acid  at  100'^  gives  rise  to  another 
substance  reducing  cupropotassic  solution,  and  crystallising  from 
alcohol  in  long  needles.  These  results  differ  in  several  particulars 
from  those  obtained  by  Morin  (see  above).  C.  W.  W. 

Multiples  in  the  Rotatory  Powers  of  Organic  Compounds. 
By  H. -Landolt  (Ber.^  14,  290 — 299). — Thi§  is  a  critical  examination 
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of  the  conclusions  of  T.  Thomsen  (Ber.,  13,  2168,  2264,  2266,  2269 ; 
and  14,  29,  134,  158,  and  205).  The  author  regards  the  law  of 
T.  Thomsen  as  without  foundation,  and  of  no  value,  and  is  of  the 
opinion  that  the  materials  resulting  from  observations  on  this  subject 
are  still  insufficient  for  generalisations  of  this  character. 

P.  P.  B. 
Methyl  and  Ethyl  Ethers  of  Diallylcarbinol.  By  K.  Rjabinin 
(J.  pr.  Chem.  [2],  23,  269— 276).— The  methyl  ether  of  diallylcarbinol,- 
CvHn.OCHs,  is  formed  when  the  sodium  compound  of  diallylcarbinol 
is  heated  with  an  excess  of  methyl  iodide.  After  distillation  over 
sodium,  the  ether  boils  at  135°,  and  has  a  sp.  gr.  of  0'8258  at  0°,  and 
its  coefficient  of  dilatation  equals  O'OOlO  for  1°.  It  combines  directly 
with  4  atoms  of  bromine.  On  treating  the  ethei*  with  potassium  per- 
manganate, oxidation  takes  place  at  the  double  linking  of  the  carbon 
atoms,  ^-methoxyglutaric  acid,  OMe.CH(CH2.COOH)2,  being  formed, 
together  with  oxalic  acid.  jS-Methoxyglutaric  acid  is  a  syrupy  liquid, 
crystallisable  with  difficulty.  The  silver  salt^  CeHgAgaOj,  forms  small 
prismatic  crystals.  The  ethylic  ether  of  diallylcarbinol,  C7Hu.0Et, 
boils  at  143°,  and  has  a  sp.  gr.  of  0*8218  at  0°.  It  combines  directly 
with  4  atoms  of  bromine.  Attempts  to  prepare  an  acid  having  the 
composition  OEt.CH(CH2.COOH)2  by  the  oxidation  of  this  ether 
w^ere  unsuccessful.  W.  C.  W. 

Action  of  Hydrochloric  Acid  on  Aldehyde.  By  Hanriot 
(Comjpf.  rend.,  92,  302 — 303). — By  the  action  of  hydrochloric  acid  on 
aldehyde,  Lie  ben  obtained  a  compound,  C4H8OCI2,  to  which  he  gave 
the  name  ethylidene  oxychloride.  Geuther  and  Cartmell  supposed 
the  existence  of  an  intermediate  product,  C6H12CI2O2.  The  author 
has  found  that  when  a  slow  current  of  dry  hydrochloric  acid  gas  is 
passed  into  aldehyde,  carefully  cooled,  the  latter  can  absorb  half  its 
weight  of  the  gas  without  becoming  turbid,  and  a  liquid  is  obtained 
which  boils  at  25*^  under  a  pressure  of  0*04  ra.,  and  has  the  composi- 
tion C4H8O2.2HCI.  This  body  readily  loses  water  under  the  influence 
of  an  excess  of  hydrochloric  acid,  or  of  heat,  or  even  when  left  to 
itself  after  purification,  giving  Lieben's  compound,  C4II8OCI2. 

If  a  rapid  current  of  hydrochloric  acid  gas  is  passed  into  aldehyde, 
cooled  to  0°,  water  separates  out,  and  the  upper  layer  of  liquid  when 
distilled  boils  at  58 — 60°  under  a  pressure  of  0'04  m.  It  consists 
mainly  of  CiHsOCU,  but  contains  a  small  quantity  of  another  liquid 
which  passes  over  at  100°,  and  has  the  composition  C8H12OCI2.  This 
compound  is  decomposed  by  water  with  formation  of  crotonaldehyde, 
and  is  probably  analogous  to  ethylene  oxychloride.  The  quantity 
formed  is  greater  the  longer  the  passage  of  the  acid  gas  is  continued, 
but  the  yield  is  always  very  small. 

From  the  method  of  its  formation,  ethylidene  oxychloride  appears 
to  be  symmetrical  dichlorinated  ether,  CIIMeCl.O.CHMeCl.  It  com- 
bines readily  with  alcohol,  forming  ethylidene  acetochloihydrin,  and 
is  decomposed  very  slowly  by  cold,  more  rapidly  by  boiling  water, 
giving  hydrochloric  acid  and  aldehyde. 

When  a  current  of  ammonia  gas  is  passed  into  an  ethereal  solu- 
tion of  the  ethylidene  oxychloride,  long  needles  rapidly  separate  out. 
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They  have  the  composition  CHMeNH2.0.CHMeNH2.2HCl,  and 
effloresce  rapidly  in  dry  air,  losing  a  portion  of  their  hydrochloric 
acid  ;  their  aqueous  solution  rapidly  decomposes,  and  when  heated  on 
platinum  foil  the  crystals  give  off  a  pyridic  odour.  C.  H.  B. 

Condensation  of  Aldehydes  with  Ethyl  Acetate  and  Malo- 
nate.  By  L.  Claisen  {Ber.,  14,  345—349.  First  Notice.)— A  mix- 
ture of  molecular  quantities  of  acetaldehyde  and  ethyl  acetate  absorbs 
hydrochloric  acid  gas  in  the  cold  :  the  product,  after  standing  12 — 24 
hours,  is  poured  into  cold  water,  when  an  oil  separates  out  which, 
after  washing  with  soda  and  drying  over  calcium  chloride,  is  distilled. 
The  colourless  liquid,  CsHioOa,  thus  obtained  boils  at  210 — 212°,  is 
heavier  than  water,  and  insoluble  in  it.  It  takes  up  a  molecule  of 
bromine,  forming  a  dibromide,  a  yellow  thick  oil,  and  decomposed  by 
distillation.  The  dibromide  dissolves  in  potash  ;  by  acidifying  the 
solution  the  acid,  of  which  the  above  is  the  ethyl  salt,  is  obtained  as  an 
uncrystallisable  syrup, 

Benzaldehyde  and  ethyl  acetate,  when  treated  in  a  similar  manner, 
yields  a  liquid  which  boils  between  180 — 183°  under  a  pressure  of 
17  mm.  (under  ordinary  pressure  it  boils  at  295 — 297°,  and  is  partially 
decomposed).  It  is  a  pale  yellow,  thick,  strongly  refractive  oil,  pos- 
sessing but  a  weak  odour,  and  having  the  composition  C13H14O3. 
With  bromine,  it  forms  a  dibromide,  which  is  largely  soluble  in  chloro- 
form, benzene,  and  ether,  and  sparingly  in  alcohol  and  light  petroleum, 
from  which,  it  crystallises  in  fine  prisms  (m.  p.  97°). 

Benzaldehyde  and  ethyl  malonate  also  yield  a  condensation-product 
of  the  composition  CuHi604 ;  it  is  a  liquid  which  boils  at  190°  to 
193°  under  a  pressure  of  17  mm. 

From  this  it  would  appear  that  benzaldehyde  and  acetaldehyde 
behave  in  a  similar  manner,  and  also  that  ethyl  acetate  and  malonate 
behave  similarly  to  one  another,  hence  the  author  attributes  the  fol- 
lowing constitutional  forinulee  to  the  above  : — 

(!•)  MeCO>-^0^^*-  (2-)  MeCO>-COOEt. 

(3.)  PhCH:C(C00Et)2. 

(1)  is  styled  ethylic  acetethylidene-acetate,  (2)  ethylic  acetobenzyli- 
dene-acetate,  and  (3)  ethylic  benzylidene-malonate.  P.  P.  B. 

Preparation  of  Crotonaldehyde.  By  Newbury  {Gompt.  rend., 
92,  19(3 — 198). — Crotonaldehyde  may  be  readily  obtained  by  Wurtz's 
method.  This  consists  in  preparing  aldol  by  the  action  of  hydrochlo- 
ric acid  on  aldehyde  or  paraldehyde,  and  subsequent  distillation  of 
the  aldol  formed.  2  parts  hydrochloric  acid,  1  part  water,  and  1  part 
aldehyde  or  paraldehyde  are  mixed  and  kept  at  about  25°  for  four  or 
five  days.  If  aldehyde  is  used,  the  liquid  should  be  kept  at  zero  whilst 
the  acid  is  added,  otherwise  the  aldehyde  is  transformed  immediately 
into  paraldehyde.  To  ascertain  the  progress  of  the  reaction,  a  small 
quantity  of  the  liquid  is  from  time  to  time  neutralised  with  sodium 
carbonate,  and   the  quantity  of  resin  which  separates  out  is  observed. 
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The  best  yield  of  aldol  is  obtained  when  this  resin  forms  a  thick,  oily 
non-crystalline  layer.  The  liquid  is  then  neutralised  with  sodium 
carbonate,  allowed  to  stand  several  hours,  the  precipitated  dialdane 
filtered  off,  and  the  filtrate  agitated  several  times  with  ether.  The 
ether  is  then  distilled  off  on  the  water-bath,  and  the  aldol  is  separated 
from  the  residual  oily  liquid  by  distillation  under  reduced  pressure. 
Aldol  sufficiently  pure  for  the  preparation  of  crotonaldehyde,  passes 
over  between  85°  and  120°  under  a  pressure  of  0*2  m.  About  500 
jjrams  of  impure  aldol  may  in  this  way  be  obtained  from  1  kilo,  of 
aldehyde  or  paraldehyde.  Crotonaldehyde  is  obtained  from  the  im- 
pure aldol,  either  by  heating  2  parts  of  the  latter  with  1  part  of  water 
under  pressure  at  150"^  for  one  hour,  or  better,  by  distilling  the  aldol 
in  a  retort  with  an  inverted  neck  connected  with  a  condenser.  The 
crotonaldehyde  is  separated  from  the  water  which  passes  over  along 
with  it,  and  dried  by  means  of  calcium  chloride.  When  carefully 
purified  it  boils  at  103 — 104°.  By  this  process,  100 — 125  grams 
crotonaldehyde  may  be  obtained  from  1  kilo,  of  aldehyde  or  par- 
aldehyde. C.  H.  B. 

Derivatives  of  Acrolein.  By  E.  Grimaux  and  P.  Adam  (Gompt. 
rend.,  92,  300 — 302). — By  the  action  of  hydrochloric  acid  gas  on 
acrolein,  Geuther  and  Cartmell  obtained  an  addition-product,  acrolein 
hydrochloride,  and  this  by  loss  of  hydrochloric  acid  gave  metacrolein, 
a  solid  polymeride  of  acrolein.  Krestownikoff  showed  that  this  hydro- 
chloride could  be  transformed  into  /3-.chloropropaldehyde. 

Fara-chloropropaldehyde  may  be  readily  obtained  by  passing  dry 
hydrochloric  acid  gas  into  acrolein  kept  cool  by  means  of  a  freezing 
mixture.  It  forms  large  transparent  needles,  resembling  the  crystals 
of  sodium  sulphate.  These  melt  at  33*5°  and  distil  at  170 — 175° 
under  a  pressure  of  12 — 15  mm.,  crystallising  immediately  in  the 
receiver.  When  distilled  under  ordinary  pressure,  traces  of  hydro- 
chloric acid  and  acrolein  are  given  off,  and  at  130 — 170°  there  passes 
over  depolymerised  chloropropaldehyde,  which  however  is  soon  con- 
verted into  the  polymeric  modification  owing  to  the  presence  of  small 
quantities  of  hydrochloric  acid.  Para- chloropropaldehyde,  like  par- 
aldehyde and  paraisobutaldehyde,  and  unlike  chloropropaldehyde, 
does  not  reduce  an  alkaline  solution  of  copper  oxide.  It  is  a  very 
stable  body,  and  is  not  acted  on  by  water  or  baryta  at  100°,  or  by  silver 
or  lead  acetates  at  120°  :  the  chlorine  may  be  replaced  by  the  group 
OH.  At  110°,  water  and  baryta  set  free  hydrochloric  acid,  but  the 
greater  part  of  the  compound  is  converted  into  a  resin  analogous  to 
di-acryl.  Sodium  ethylate  acts  on  it  readily,  giving  an  oily  liquid, 
which  has  not  yet  been  examined. 

Metacrolein  was  obtained  by  distilling  the  para- chloropropalde- 
hyde with  its  own  weight  of  powdered  potash  (Geuther  and  Cart- 
mell) :  the  yield  was  only  small.  It  crystallises  from  its  solution  in 
alcohol  in  beautiful  transparent  plates  (m.  p.  45 — 46°).  Its  vapour- 
density  at  132"^,  by  Hofmann's  method,  is  5*9  (air  =  1),  and  its 
formula  is  C9H10O3  =  3C3H4O.  At  160°,  it  begins  to  dissociate.  Meta- 
crolein, dissolved  in  chloroform,  combines  directly  with  bromine, 
giving  a  compound  which    crystallises  in  small  nacreous  needles,  and 
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is  identical  with  the  substance  obtained  by  Henry  and  Lippemaim  by 
the  polymerisation  of  acrolein  bromide.  Its  formula  is  CgHioBrgOs  = 
SCsHiBrgO.  The  formula  of  para-chloropropaldehyde  is  in  all  pro- 
bability C9Hi5Cl303  =  3C3H5CIO.  C.  H.  B. 

Dichloraldehyde  Hydrate.  By  R.  Friedrich  (Ammlen,  206, 
251 — 254). — In  the  preparation  of  butyl  chloride  from  paraldehyde 
and  chlorine  by  Pinner's  method,  there  is  formed  a  small  quantity  of 
a  substance  which  boils  at  98 — 100°.  On  standing  for  a  month,  the 
author  finds  that  it  deposits  monoclinic  crystals.  These  should  consist 
of  chloral  hydrate  melting  at  57° ;  but  they  melt  at  43°.  The  author 
finds  that  the  substance  is  dichloraldehyde  hydrate,  C2CI2O2H4,  as  it 
can  be  converted  into  dichloracetic  acid  and  dichloraldehyde.  When 
pure  it  dissolves  easily  in  water,  ether,  and  carbon  bisulphide :  from 
benzene,  it  separates  in  good  monoclinic  crystals.  The  dichloralde- 
hyde obtained  from  it  is  an  amorphous  paraffin-like  mass  (m.  p.  200°). 

J.  I.  W. 

Dissociation  of  Butylchloral  Hydrate.  By  Engel  and  Moites- 
SIER  (Gompt.  rend.,  90,  1075). — Kramer  and  Pinner  (AnnaJen,  158, 
37)  found  the  vapour-density  of  butylchloral  hydrate  to  be  about  the 
fourth  of  the  theoretical  density  ;  they  considered  therefore  that  the 
molecule  was  probably  broken  up  into  water,  carbonic  oxide,  hydro- 
chloric acid,  and  dichlorallylene. 

The  authors  have  arrived  at  a  different  result.  They  find  that  the 
vapour-density  of  the  compound,  taken  by  Hofmann's  method  in 
vapour  of  turpentine,  is  3*328  (air  =  1).  Theory  for  2  vols.  =  6-7. 
The  density  found  corresponds,  therefore,  to  4  vols.  ;  and  since  the 
butylchloral  hydrate  is  deposited  unchanged  on  cooling,  it  is  evident 
that  there  can  have  been  no  decomposition  of  the  butylchloral. 

The  dissociation  of  the  hydrate  is  rendered  evident  by  the  following 
facts  : — 

It  has  no  fixed  boiling  point.  When  heated,  it  begins  to  distil  at 
100°,  the  temperature  rises  rapidly  and  remains  fixed  at  165°,  when 
the  distillate  is  anhydrous  butylchloral.  The  tension  of  the  vapour  of 
butylchloral  hydrate  at  100°  is  greater  than  the  atmospheric  })ressure 
(about  860  mm.).  When  it  is  distilled  with  chloroform,  the  water  is 
entirely  separated.  When  the  hydrate  is  heated  rather  above  its 
melting  point,  it  gradually  separates  into  two  layers,  the  lower  of 
which  is  a  saturated  aqueous  solution  of  butylchloral  hydrate,  the 
upper  being  anhydrous  butylchloral.  Finally,  butylchloral  hydrate  is 
no  longer  volatile  in  presence  of  the  vapour  of  one  of  the  products  of 
its  decomposition  at  a  tension  superior  to  the  dissociation-tension  of 
the  compound  at  the  game  temperature. 

The  last  law  is  of  general  application.  C.  W.  W. 

Action  of   Aluminium   Chloride   on  Acetic   Chloride.      By 

WiNOGRADOFF  (Bull.  Soc.  GUm.  [2],  34,  325).— The  reaction  takes 
place  at  30—40°,  in  conformity  with  the  equation  Al.Clfi  -f  4C..H3OCI 
=  4HC1  +  2(AlCl3.C4H402).  The  solid  product,  CH3.Cb.CH :  CO. AlClg, 
is  decomposed  by  water  with  disengagement  of  carbonic  anhydride  and 
formation  of  acetone.  »  J.  M.  H.  M. 


408  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Dry  Distillation  of  Potassium  Dichloracetate.  By  R.  Freid- 
RICH  {Annalen,  206,  244 — 256). — The  author  finds  that  when  potas- 
sium dichloraceta.te  is  subjected  to  dry  distillation,  the  residue  consists 
merely  of  potassium  chloride  and  carbon,  and  the  distillate  contains 
dichloracetic  acid.  The  decomposition  appears  to  occur  in  the  follow- 
ing manner  :—2CHCl2.COOK  =  2KC1  -h  CHCI2.COOH  +  C  +  CO.. 
Kekule  found  {Annalen,  105,  286)  that  potassium  monochloracetate 
gives  by  dry  distillation  potassium  chloride,  glycoUic  acid,  and  glycol- 
lide.  It  was  to  be  expected  that  potassium  dichloracetate  would  give 
a  chlorinated  glycoUide.  J.  I.  W. 

Triacetin.  By  Kabloukoff  {Bull.  Soc.  Ghim.  [2],  34,  347—348). 
— In  order  to  obtain  a  triatomic  alcohol  with  6  carbon-atoms,  the 
author  reduced  allylacetone,  C3H5.CH2.CO.CH3,  into  an  alcohol,  and 
thence  into  an  acetate.  From  the  acetate  he  prepared  acetobromhy- 
drin,  AcO.CHMe.CH2.C3H5Br2,  which,  when  heated  with  silver 
acetate,  yielded  triacetin,  C6Hu(OAc)3,  boiling  without  decomposition 
under  the  ordinary  atmospheric  pressure.  J.  M.  H.  M. 

Calcium  and  Barium  Salts  of  Diethyl- and  Methyl-propyl- . 
acetic  Acids.  By  A.  Saytzeff  (/.  pr.  Ghem.  [2],  23,  288—297).- 
A  re- examination  of  the  calcium  and  barium  diethyl  acetates  shows  that: 
the  hydroethylcrotonic  acid  of  Howe  and  Fittig  {Annalen,  200,  24)  iaj 
identical  with  the  diethylacetic  acid  which  the  author  obtained  from] 
the  cyanide  of  diethyl  carbinol  (ibid.,  193,  349).  The  discrepancy  ob- 
served in  the  solubility  of  the  calcium  salts  from  the  two  sources,,j 
is  attributed  to  the  presence  of  a  small  quantity  of  calcium  ethyl  cro- 
tonate  in  Fittig's  preparation.  The  author  has  again  examined  calcium 
and  barium  met hylpropyl  acetates,  and  confirms  the  accuracy  of  his 
previous  description  of  their  properties.  W.  C.  W. 

Cetyl-  and  Dicetyl-acetic  and  -malonic  Acids.    By  M.  Guth- 

ZEIT  (Annalen,  206,  351 — 367). — Cetyl-malonic  acid  is  prepared  by 
saponification  of  ethylic  cetylraalonate,  obtained  by  the  action  of 
sodium  ethylate  on  cetyl  iodide  and  ethyl  malonate.  On  decomposing 
its  calcium  salt  with  hydrochloric  acid,  the  acid 

COOH.CH(Ci6H33).COOH 

is  obtained  in  the  pure  state  as  a  colourless  crystalline  mass  (m.  p. 
117°).  The  acid  is  soluble  in  ether  and  hot  alcohol,  but  separates  out 
from  the  latter  on  cooling ;  the  silver  salt  forms  a  voluminous  white 
precipitate. 

Cetyl-acetic  acid  may  be  prepared  by  the  action  of  potash  on  ethylic 
cetyl  aceto-acetate,  thus:  CHgCO.CHCCieHs^O.COOEt  +  2K0H  = 
CH3COOK  +  CH2(Ci6H33).COOK  +  EtOH.  But  a  more  practical 
method  is  by  the  action  of  baryta-water  on  cetylmalonic  acid.  The 
acid  forms  a  crystalline  warty  mass  (m.  p.  63*5"),  soluble  in  ether, 
insoluble  in  water  and  absolute  alcohol.  It  is  distinguished  in  its 
melting  point  from  its  isomerides,  dioctylacetic  acid  (m.  p.  38'5")  and 
stearic  acid  (m.  p.  69 — 70°).  The  silver  salt  forms  a  voluminous 
fiocculent  white  precipitate. 
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Bicetylmalomc  acid  is  prepared  by  the  action  of  sodium  ethylate  on 
a  mixture  of  ethyl  malonate  with  cetyi  iodide  and  subsequent  saponifi- 
cation of  the  ethyl  salt  with  potash.  The  acid  may  be  obtained  by 
decomposing  the  sparingly  soluble  calcium  salt  with  hydrochloric 
acid.  The  ncid  forms  small  crystals  (m.  p.  86 — 87°),  insoluble  in  cold 
but  soluble  in  hot  alcohol.  The  silver  salt  forms  a  flocculent  white 
precipitate. 

Bicetylacetic  acid  is  prepared  by  the  action  of  baryta-water  on 
dicetylmalonic  acid.  It  separates,  out  from  absolute  alcohol  as  an 
amorphous  precipitate  (m.  p.  69 — 70°).  The  silver  salt  is  amorphous, 
not  decomposed  by  light.  Y.  H.  Y. 

Decomposition  of  Polybasic  Aceto-acetates  by  Alkalis.     By 

J.  WiSLiCENDS  {Annalen,  206,  308 — 313). — The  author  has  estab. 
lished  that  alcoholic  aceto-acetates  are  decomposed  by  alkalis  into 
carbonic  acid  and  a  ketone,  or  into  acetic  and  a  second  monobasic 
acid,  according  as  the  alkali  is  dilute  or  concentrated  {Annalen,  190, 
257).  Subsequently,  the  author  studied  a  similar  reaction  with  dibasic 
aceto-acids,  and  found  that  these  are  decomposed  into  carbonic  and  a 
ke tonic  acid,  or  into  acetic  and  a  dibasic  acid,  thus  : — 

(].)  CH3.COCX(C^H2a;)(COOEt)2  +  3H0K  = 

CH3.CO.CHX.Ca;H2aj.COOK  +  2EtOH  +  K.COa 

(2.)  CH3.COCX(CajH2a5)(COOEt)2  +  3H0K  =  CH3.COOK  + 

CXH{Ca^H2aO(COOK)2  +  2EtOH. 

By  determining  the  amount  of  potash  converted  into  carbonate, 
and  that  converted  into  the  potassium  salts  of  the  acids,  the  amount 
of  decomposition  accorded  to  either  equation  is  established. 

The  author  has  investigated  this  reaction  with  the  ethereal  salts  of 
aceto-succinic,  a-  and  jS-methylaceto-succinic,  a-  and  ^-etliylaceto- 
succinic,  aceto-glutaric,  and  a-methylaceto-glutaric  acid.  From  the 
tables  in  the  paper,  it  follows  : — (I.)  That  the  more  dilute  the  alkali, 
the  greater  the  quantity  of  carbonate,  and  the  stronger  the  alkali,  the 
greater  the  quantity  of  acetic  and  dibasic  acid  formed.  (2.)  In 
isomeric  acids  the  relative  quantity  of  each  decomposition  is  not 
equal.  The  a-acid  gives  less  carbonic  and  ketonic,  but  more  acetic 
and  dibasic  acids  than  the  corresponding  /3-acid.  The  ethereal  salts 
of  an  aceto-tricarballylic  acid  corresponding  to  the  above  a-acids  give 
no  carbonate,  but  only  acetic  and  tricar bal lytic  acid.  Y.   H.  Y. 

Preparation  and  Properties  of  Levulic  or  /3-Acetopropionic 
Acid.  By  A.  F.  Grote.,  E.  Kehker,  and  B.  Tollkxs  (Aiiiudm,  206, 
207 — 225). — The  authors  find  that  levulic  acid,  CsHbO;,,  is  best  pre- 
pared in  the  following  manner.  A  mixture  of  15  parts  of  white 
"crystalline  sugar,"  15  parts  of  water,  and  I  part  of  concentrated 
sulphuric  acid  is  heated  for  two  days  in  the  water-bath,  with  an  in- 
verted condenser.  It  is  then  separated  from  the  humus  substance  by 
pressure,  and  the  filtrate  is  again  heated  for  two  days.  After  filtra- 
tion, the  liquid  is  treated  with  calcium  carbonate  :  the  calcium  salt  so 
formed  is   next  decomposed  by  sulphuric  acid,  and   the   levulic  acid 


410  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sepai'ated  by  extracting  with  ether,  and  fractionally  distilling.  In 
order  to  obtain  the  acid  quite  pure,  the  calcium  salt  is  decomposed 
by  the  calculated  amount  of  oxalic  acid.  It  melts  at  31 — 31'66°,  and 
boils  at  289°.  It  forms  rhombic  crystals,  with  angles  about  41*5°  and 
142*5°.  The  authors  find  that  by  employing  hydrochloric  acid  instead 
of  sulphuric  acid  in  its  preparation,  the  yield  of  the  acid,  as  Conrad 
has  pointed  out  (Ber.,  11,  2178),  is  greater,  but  the  product  is  not  so 
pure.  From  500  grams  of  sugar,  hydrochloric  acid  gives  35'6  grams 
of  levulic  acid  ;  sulphuric  acid  gives  31''5  grams.  The  calcium  salt, 
(C5H703)2Ca  +  2HoO,  is  obtained  by  neutralising  the  acid  with  cal- 
cium carbonate.  It  crystallises  in  needles,  which  lose  their  water  of 
crystallisation  at  140 — 150°.  The  authors  state  that  the  monoh}^- 
drated  calcium  salt  mentioned  by  Grrote  and  Tollens  appears  to  have 
no  existence.  The  silver  salt,  CsHvOsAg,  is  best  prepared  by  decom- 
posing the  zinc  salt  with  silver  nitrate.  After  repeated  boiling  with 
animal  charcoal,  it  is  obtained  in  crystalline  plates.  The  sodium  salt, 
CsHvOsNa,  is  prepared  by  acting  on  the  calcium  salt  with  sodium 
carbonate.  It  crystallises  in  cauliflower-like  masses,  composed  of 
small  needles,  which  are  deliquescent.  The  copper  salt,  (C5H703)2Cu, 
forms  bluish-green  crystals.  The  barium  salt  forms  a  gum-like  mass, 
which  will  not  crystallise.  The  magnesium  salt  is  similar  to  the 
barium  salt.     The  nickel  salt  forms  bright  green  needles. 

The  methyl  salt  of  levulic  acid,  CsHvOaMe,  is  formed  when  the  silver 
salt  is  heated  with  the  theoretical  quantity  of  methyl  iodide  in  a 
sealed  tube  at  100°  for  24  hours.  The  pure  ether  boils  at  191— 191'5": 
at  743  mm.  Its  sp.  gr.  at  0°  is  1-0684,  at  20°,  1'0519.  Its  refractive! 
index  for  D  is  1-4240". 

The  ethyl  salt,  CgHvOaEt,  is  obtained  by  passing  a  stream  of  hydro- 
chloric acid  gas  into  a  warm  alcoholic  solution  of  the  acid.  It  boils  at 
200—201°  at  756  mm.  (corr.  205-2).  Its  sp.  gr.  at  0°  is  1-0325,  at  20°, 
10156.  Its  vapour-density  is  71-4  (cal.  =  72).  Its  refractive  indext 
for  D  is  1  4234. 

The  propyl  salt,  CgHvOaPr,  prepared  by  heating  the  silver  salt  witl 
propyl  iodide,  boils  at  215 — 216°  (uncorr.).  It  has  a  melon-like  smel 
and  a  burning  taste.  Its  sp.  gr.  at  0°  is  1-0103,  at  20°,  0-9937.  It 
refractive  index  for  D  is  1-4270. 

The  physical  properties  of  the  free  acid  and  of  its  ethers  show  thf 
its  formula  is  identical  with  that  of  ^-acetopropionic  acid. 

J.  I.  W. 

Formation  of  Levulic  Acid  from  Dextrose.  By  A.  v.  Grotb) 
and  B.  Tollens  {Annalen,  206,  226— 231).— The  authors  find  that  '\i\ 
pure  dextrose  be  heated  with  sulphuric  or  hydrochloric  acid,  preferably^] 
the  latter,  it  yields  small  quantities  of  levulic  acid.  J.  I.  W. 

Formation  of  Levulic  Acid  from  Milk-sugar.  By  H.  Rode- 
WALD  and  B.  Tollens  (Arinalen,  206,  231 — 232). — The  authors  find 
that  as  cane-sugar  yields  inulin  and  other  carbohj'drates,  so  milk-sugar 
gives  levulic  acid.  In  addition  to  the  levulic  acid,  a  small  quantity  of 
formic  acid  is  produced.  J.  I.   VV^. 
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Conversion  of  Levulic  Acid  into  Normal  Valeric  Acid. 
By  E.  A.  Kehrer  and  B.  Tollens  (Annalen,  206,  233— 248).— The 
authors  find  that  if  levulic  acid  is  treated  with  liydriodic  acid,  it 
yields  normal  valeric  acid.  This  shows  that  levulic  acid  contains 
only  singly  combined  carbon  atoms.  The  valeric  acid  is  formed 
according  to  the  equation  CH,.CO.CH2.CH2.COOH  +  4HI  = 
CH3.CH0.CH0.CH0.COOH  +  H,0  +  41.  The  authors  heat  5  parts 
of  levulic  acid  with  20  parts  of  hydriodic  acid  of  sp.  gr.  1*96,  and 
1  part  of  red  phosphorus  for  12  hours  at  ISC'".  The  contents  of  the 
tubes  are  neutralised  with  sodium  carbonate,  and  the  sodium  salt  is 
decomposed  by  sulphuric  acid.  The  free  acid  is  purified  by  distilla- 
tion. When  pure  it  boils  at  18575°  (corr.).  Its  sp.  gr.  at  0°  is 
0-9608,  at  20°  it  is  0-9448.  The  acid  has  an  odour  similar  to  that  of 
butyric  acid. 

Ethyl  salt  of  valeric  acid,  C5H902Et,  is  prepared  by  passing  hydro- 
chloric acid  gas  into  an  alcoholic  solution  of  valeric  acid  until  it  is 
saturated,  and  then  heating  the  liquid  in  a  sealed  tube  at  lOO'^.  It 
boils  at  144-5°.  Its  refractive  index  for  D  at  17-5°  is  14067.  This 
gives  60*1  for  the  molecular  refraction,  whilst,  calculating  the  theoreti- 
cal value  from  Landolt  and  Briihl's  numbers,  59-4  is  obtained. 

The  authors  prepared  barium  valerate,  (C5H902)2Ba,  and  calcium 
valerate,  (C5H902)2Ca.  The  latter  is  less  soluble  in  hot  water  than 
in  cold.  The  authors  were  not  able  to  obtain  the  calcium  salt  men- 
tioned by  Schorlemmer  crystallising  with  IJ  H^O.  They  prepared  a 
copper  salt  which,  as  Lieben  and  Rossi  state,  decomposes  at  the 
ordinary  temperature,  with  formation  of  a  basic  salt.  The  diver  salt, 
C5H902Ag,  crystallises  in  extremely  minute  needles.  J.  I.  W. 

Oxidation  of  Levulic  Acid.  By  B.  Tollk^s  {Annalen,  206, 
257—273;  this  Journal,  1879,  Abstr.,  523).— The  researches  of  Grote 
and  the  author  {Annaleyi,  175,  202)  have  shown  that  levulic  acid 
probably  contains  five  normally  combined  carbon  atoms,  and  that  the 
oxygen  atom,  besides  those  contained  in  the  carboxyl  group,  is  com- 
bined with  its  carbon  atom  in  a  ketonic  combination.  Conrad 
(Ber.,  11,  2177)  has  established  that  y3-acetopropionic  acid  is  identical 
with  levulic  acid  obtained  from  sugar,  and  that  levulic  acid  has  the 
constitution  CH3.CO.CH0.CH2.COOH.  As  it  has  been  shown  that  the 
synthetic  ^-acetopropionic  acid  yields  succinic  acid  on  oxidation,  the 
author,  for  the  sake  of  comparison  and  to  decide  the  constitution  of 
levulic  acid,  has  subjected  the  latter  to  oxidation  with  dilute  nitric 
acid.  Succinic,  acetic,  oxalic,  hydrocyanic,  and  probably  formic  acid, 
are  produced,  and  ammonia  is  found  also  among  the  products  of  de- 
composition. From  these  results  it  follows  that  leoulic  acid  has  the 
constitution  CH3.CO.CH2.CH2.COOH,  and  is  really  ft-acetoprofionic 
acid. 

The  author  remarks  on  the  formation  of  hydrocyanic  and  ammonia 
as  products  of  the  decomposition  of  carbon  compounds  with  nitric 
acid,  the  former  caused  by  the  combination  of  the  carbon  with  the 
nitrogen  of  the  acid,  the  latter  by  the  reduction  of  the  acid.  In  these 
respects,  the  action  of  carbon  compounds  resembles  the  action  of  metals 
on  nitric  acid.  V.  H.  V. 
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Two  Homologues  of  Acetopropionic  Acid.  By  C.  Bischoff 
{Atmalen,  206,  313 — 337). — The  author  has  prepared  by  the  action 
of  alkalis  on  ethylic  13-  and  a-methylacetosuccinate  the  a-  and  (i- 
methylacetopropionic  acids,  thus : — 

(1.)  COOEt.CHAc.CHMe.COOEt  +  3K0H_=  KoCO,  + 

2EtOH  +  CH2Ac.CHMe.COOK. 

(2.)  COOEt.CMeAc.CHj.COOEt  +  3K0H  =  K^CO,  + 

2EtOH  +  CHMeAo.CH2.COOK. 

He  has  also  investigated  whether  these  acids  follow  Popoff's  law  of 
the  oxidation  of  ketones  or  undergo  the  same  reaction  as  aceto- 
propionic acid  (Grrote,  Annalen,  206,  257),  which  forms  oxalic  and 
succinic  acids.  In  this  reaction,  the  methyl  radical  of  the  acetyl  group 
is  oxidised  into  carbonic  acid  and  water,  while  the  CO  attaches  itself 
in  the  form  of  carboxyl,  to  the  remaining  nucleus  of  the  acid  thus  : — 

CH3.CO.CH2.CH2.COOH  +  40  =  COo  +  H2O  4- 

COOH.CH2.CH2.COOH. 

The  author  has  shown  that  both  the  isomeric  methylpropionic  acids 
are  converted  into  the  same  methylsuccinic  (pyrotartaric)  acid, 
thus : — 

(1.)  CH3.CO.CHMe.CH2.COOH  +  40  =  COo  +  H,0  + 

COOH.CHMe.CH2.COOH. 

(2.)  CH3.CO.CH2.CHMe.COOH  +  40  =  CO,  +  H2O  + 

COOH.CH2.CHMe.COOH. 

Fdhylic  ^■■methylacetosiiccinate  is  prepared  by  the  action  of  sodium 
ethylate  on  ethylic  acetoacetate  and  ethylic  a-bromopropionate,  and 
distilling  under  reduced  pressure.  It  boils  at  238°,  and  on  saponifica- 
tion with  an  8  per  cent,  baryta  solution,  the  barium  salts  of  jS-aceto- 
isobutyric  (a-methylacetopropionic)  and  of  pyrotartaric  acids  are 
formed.  By  decomposing  the  former  with  sulphuric  acid,  the  acid 
itself  is  obtained  as  a  colourless  oily  liquid  (b.  p.  247 — 248°),  which  does 
not  solidify  even  when  cooled  by  a  freezing  mixture.  From  its  method 
of  preparation,  the  acid  has  the  composition  AcCH2.CHMe.COOH. 
By  heating  ethylic  /3-methylacetosuccinate  with  dilute  hydrochloric 
acid,  the  same  acid  and  its  ethyl  salt  are  formed,  and  may  be 
separated  by  the  insolubility  of  the  latter  in  water.  The  ethyl  salt, 
AcCHa.CHMe.COOEt,  is  a  colourless,  oily  liquid  (b.  p.  206-208°), 
easily  miscible  with  alcohol  and  ether.  The  salts  of  /S-acetoisobutyric 
acid  crystallise  with  difficulty,  those  of  the  alkalis  and  alkaline  earths 
being  syrups  which  show  no  signs  of  crystallisation,  even  when  kept  in 
a  vacuum  for  some  months.  The  zinc  salt  can,  however,  be  obtained  as 
a  vitreous  mass,  but  the  silver  salt  is  always  contaminated  by  dark- 
coloured  decomposition  products.  jS-acetoisobutyric  acid  is  easily 
oxidised  by  dilute  nitric  acid  into  oxalic  and  pyrotartaric  acids. 

Ethylic  ac-metJujlacetosuccinafe  can  be  prepared  either  by  Kressner's 
method  (Annalen^  192,  137),  by  the  action  of  methyl  iodide  on  the 
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ethyl  salt  of  sodinm-acetosuccinic  acid,  or  by  the  action  of  ethyl 
monochloracetate  on  the  ethyl  salt  of  methyl  sodium-acetoacetate ;  the 
former  method  is,  however,  to  be  preferred.  Kressner  has  already 
established  the  formation  of  pyrotartaric  acid  by  the  action  of  potash 
on  ethyl  a-methylacetosuccinate.  The  author  has  investigated  the 
analogous  action  of  baryta- water,  and  has  found,  besides  pyrotartaric, 
also  the  ketonic  jS-acetobutyric  acid.  This  latter  is  an  oily  liquid  (b.  p. 
242"),  which  solidifies  into  a  crystalline  leafy  mass ;  it  is  easily  soluble 
in  water, _alcohol,  and  ether,  and  is  very  deliquescent.  It  has  the  com- 
position Ac.CHMe.CHo.COOH.  The  acid  decomposes  carbonates,  and 
forms  only  soluble  salts.  The  salts  of  alkalis  and  alkaline  earths  re- 
semble those  of  the  isomeric  y3-acetoisobutyric  acid,  in  being  syrups 
which  do  not  crystallise. 

The  zinc  salt  forms  a  white_  warty  mass,  composed  of  thickly- 
grouped  needles.  The  ethyl  salt,  Ac.CHMe.CHo.COOEt,  is  a  colourless 
oily  liquid  (b.  p.  204 — 206°),  miscible  with  alcohol  and  ether,  but  in- 
soluble in  water.  |(3-acetobutyric  acid,  when  oxidised  with  dilute 
nitric  acid,  forms  oxalic  and  pyrotartaric  acids,  like  the  isomeric  iso- 
acid,  but  the  oxidation  is  not  so  easily  effected.  From  these  expe- 
riments, it  follows  that  pyrotartaric  acid  is  formed  by  the  action  of 
concentrated  alkalis  on  the  ethyl  salts  of  a-  and  /S-methylacetosuc- 
cinic  acids,  and  by  the  oxidation  of  a-  and  /S-methylacetopropionic 
acids.  y.  H.  V. 

Action   of  Potash   on   Bromomethacrylic    Acid.     By  A.  R. 

Friedeich  (Annalen,  203,  351 — 362).  —  Bromoraethncrylic  acid, 
CHBr  :  CMe.COOH,  prepared  by  Kekule's  method  (ibid.,  Supp.  2, 
99;  also  Oahours,  Arm.  Ghim.  Phys.  [3],  67,  129),  crystallises  in 
needles  (m.  p.  65°;  Cahours  found  60°).  When  strongly  heated  with 
potash,  it  gives  potassium  bromide,  potassium  carbonate,  allylene, 
methane,  and  acetic  acid.  Propaldehyde  appears  to  be  one  of  the 
secondary  products  produced  in  the  preparation  of  bromomethacrylic 
acid.  T.  C. 

Tetrolic  Acid.  By  A.  Lagermark  (Bull.  Soc.  Chim.  [2],  35,  171). 
— Silver  tetrolate  decomposes  at  the  ordinary  temperature,  forming 
silver  allylide.  Tetrolic  chloride  is  a  somewhat  unstable  body,  leaving 
a  carbonaceous  residue  when  heated  above  120°.  Hitherto  all  attempts 
to  prepare  ethyl  tetrolate  have  failed.  On  passing  hydrochloric  acid 
into  an  alcoholic  solution  of  tetrolic  acid,  ethyl  monochlorocrotonate  is 
obtained:  C4H4O2  +  EtHO  +  HCl  =  C4H,C10,Et  +  H,0.  By 
treating  tetrolic  chloride  with  sodium  ethylate,  ethyl  chloride  and 
sodium  tetrolate  are  produced.  L.  T.  O'S. 

Isomerides  of  Lactic  Acid.  By  H.  Klimenko  (Bull.  Soc.  Chim. 
[2],  34,  321). — Liebig's  extract  of  meat  contains  paralactic  acid,  but 
no  ethylene-lactic  acid.  The  properties  of  paralactic  acid  and  its  deri- 
vatives are  similar  to  those  of  fermentation  lactic  acid  and  its  deri- 
vatives, the  difference  being  only  in  rotatory  power ;  the  zinc  salts  of 
both  these  acids  may  be  obtained  crystalline  or  amorphous  according 
to  circumstances.     The  acid  obtained  by  adding  gradually  an  excess 

VOL.   XL.  2   f 


414  ABSTRACTS  OF  CHEMICAL  PAPERS. 

of  silver  oxide  to  a  hot  solution  of  ^-iodopropionic  acid  and  heating* 
the  mixture  for  some  minutes,  is  not  the  hydracrylic  acid  of  Wis- 
licenus  (which  is  not  formed  in  presence  of  excess  of  silver  oxide), 
but  a  crystalline  acid  of  the  formula  C3H4O2,  which  melts  at  68 — 69°. 
It  is  probably  a  polymeride  of  acrylic  acid,  and  is  also  formed  by  the 
action  of  bromine  on  ethylene-lactic  acid  in  the  cold. 

J.  M.  H.  M. 

Conversion  of  the  Hydroxy  valeric  Acid  from  Allyldimethyl- 
carbinol  into  Isopropylacetic  Acid.  By  A.  Schirokoff  (/.  pr. 
Chem.  [2],  23,  2SS—28H).—Iodovaleric  acid,  CMe2I.CH2.COOH  (m.  p. 
80"),  is  deposited  as  a  crystalline  mass,  when  a  cold  concentrated  sola- 
tion  of  hydroxy  valeric  acid,  CMe2(OH).CH2.COOH  (obtained  by  the 
oxidation  of  allyldimethylcarbinol),  is  saturated  with  hydriodic  acid. 
On  reduction  with  sodium-amalgam,  iodovaleric  acid  is  converted  into 
isopropylacetic  acid,  which  can  be  identified  by  the  crystalline  form  of 
its  silver,  manganese,  barium,  and  calcium  salts. 

These  reactions  show  that  the  hydroxyvaleric  acid  from  allyldimethyl- 
carbinol is  a  derivative  of  isopropylacetic  acid.  W.  C.  W. 

Ammonium  Carbonate.  By  E.  J.  Maumen^  (Compt.  rend.,  90, 
926). — Two  samples  of  commercial  sesquicarbonate  of  ammonia  were 
found  to  differ  considerably  in  their  smell  and  their  solubility  in  water. 
One,  which  had  a  strong  smell,  gave  a  solution  of  density  1*14;  the 
other,  with  but  slight  smell,  gave  a  solution  of  density  only  1*06.  On 
analysis,  their  composition  was  found  to  be  nearly  identical,  agreeing 
with  the  formula  (NH3)2(C02)3(H20)5.  C.  W.  W. 

Formation  of  /3-Methoxyglutaric  Acid  from  Diallylmethyl 
Carbinol.  By  B.  Sorokin  (./.  pr.  Chem.  [2],  23,  276— 283).— /:i- 
Methoxyglutaric  acid  is  formed  when  a  solution  of  5  parts  of  potas- 
sium permanganate  in  125  parts  of  water  is  gradually  added  to  1  part 
of  diallylmethyl  carbinol.  The  precipitated  manganese  oxide  is  re- 
moved by  filtration,  and  the  filtrate  acidified  with  sulphuric  acid  and 
extracted  with  ether.  The  ethereal  solution  contains  two  acids,  which 
are  separated  by  conversion  into  their  lead  salts.  By  decomposing  the 
lead  salt  with  sulphuretted  hydrogen,  ^-methoxyglutaric  acid  is  ob- 
tained as  a  syrupy  liquid,  which  forms  amorphdus  potassium,  calcium, 
barium,  zinc,  and  lead  salts,  all  of  which  are  easily  soluble.  The  copper 
salt,  ('CgH805Cu)2  +  CUH2O2  +  5H2O,  crystalhses  in  plates,  and  the 
silver  salt  is  also  crystalline. 

The  insoluble  lead  compound  previously  mentioned  consists  of  a 
mixture  of  lead  oxalat;e  and  the  salt  of  another  acid,  the  composition 
of  which  was  not  ascertained.  W.  C.  W. 

Investigation  of  the  Product  of  the  Action  of  Bromine  on 
Ethyl  Succinate.  By  F.  Urech  {Ber.,  14,  340— 345).— These  sub- 
stances were  heated  together  in  the  proportion  of  1  mol.  of  bromine  to 
1  mol.  of  ethyl  succinate,  in  sealed  tubes  for  50  hours.  At  100°,  the 
mass  -was  still  coloured  by  free  bromine.  In  continuing  the  expe- 
riment, owing  to  an  accident  the  temperature  rose,  and  the  resulting 
mass  was  colourless.     From  it  by  fractional  distillation  several  com- 
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pounds  were  separated,  consisting  chiefly  of  succinic  acid,  ethyl  bro- 
mide, and  hydrobromic  acid ;  in  smaller  amounts,  succinic  anhydride, 
an  acid  having  the  composition  C3H4O3,  and  some  brominated  com- 
pounds, appear  to  be  formed.  The  chief  result  of  the  action  is  ex- 
pressed by  the  following  equation;  the  C2H2B4  is  used  as  a  "  collective 
formula"  of  purely  theoretical  significance  : — 

SCgHuO^  +  6Br3  =  3C4H6O4  +  4C2H5Br  +  SCsHuO^  +  2CoH,Br4. 
Ethyl  succinate.  Succinic  acid.  P.   P.   B. 

Decomposition  of  Mesoxalic  Acid.  By  C.  Bottinger  (Annalen, 
203,  138 — 144). — Wichelhaus  having  shown  that  pyruvic  acid  may 
be  converted  into  mesoxalic  acid^  and  Claisen  that  pyruvic  acid  may 
be  obtained  from  acetyl  cyanide,  the  object  of  this  paper  is  to  show 
that  the  relations  existing  between  glyoxylic,  pvruvic,  and  mesoxalic 
acids  may  be  expressed  by  the  formulae  H.CO.COOH  ;  CH3.CO.COOH  ; 
and  CO6H.CO..COOH. 

The  mesoxalic  acid  (m.  p.  108°)  employed  was  prepared  according 
to  Drechser&  method  by  boiling  a  solution  of  barium  alloxanate. 
When  it  is  heated  with  water,  carbonic  anhydride  is  evolved,  and  at 
the  same  time  a  small  quantity  of  an  acid  resembling  glyoxylic  is 
formed.  On  distilling  a  strong  aqueous  solution  until  the  residue 
froths,  a  syrup  containing  glycolic  and  oxalic  acids  remains. 

When  sulphuretted  hydrogen  acts  on  the  acid  in  presence  of  silver 
oxide,  thioglycolic  and  thiodiglycolic  acids  are  formed,  and  carbonic 
anhydride  is  evolved. 

These  reactions  show  that  the  molecule  of  mesoxalic  acid  is  easily 
decomposed,  yielding  an  oxidation  product  (carbonic  anhydride),  and 
a  reduction  product  (glyoxylic  acid).  W.  R.  H. 

Isobutylallylmalonic  Acid.  By  M.  Ballo  (Ber.,  14,  335—839). 
— Theoretically  the  ethyl  salt  of  this  acid  should  be  obtained  by  the 
action  of  allyl  and  isobutyl  iodides  on  ethyl  disodium-malonate, 
CNa2(COOEt)2.  The  salt  formed  in  this  i-eaction,  however,  yields  au 
acid  which  contains  two  atoms  of  hydrogen  less  than  isobutylallyl- 
malonic acid,  and  has  the  formula  CioHuOj.  It  is  less  soluble  in  cold 
than  hot  water,  and  easily  soluble  in  alcohol  and  ether  ;  it  melts  at 
124°,  and  is  decomposed  when  heated  above  its  melting  point. 

The  author  proposes  to  prepare  camiihoric  acid  from  ethyl  disodium 
succinate,  obtained  in  the  same  manner  as  tlie  corresponding  malonate, 
this,  treated  with  ethylene  bromide,  should  yield  the  compound 

CH2.CH.C00Et 

I       I  ; 

CH2.CtI.C00Et 

from  this  the  disodium  derivative  may  be  prepared,  which,  when 
treated  with  methyl  and  propyl  iodides,  would  yield  ethyl  caraphorate, 
thus : — 

CHg.CNa.COOEt  CHo.CMe.COOEt 

I         I  +    Meal  +  PrI   =     |-        I  +  2Nal. 

CHg.CNa.COOEt  CHa-CPr.COOEt 

2/2 
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By  a  preliminary  experiment,  a  small  quantity  of  an  acid  melting  at 
176°  has  been  obtained;  camphoric  acid  melts  at  175 — 178°.  The 
author  is  also  engaged  on  the  synthesis  of  adipic  acid.  P.  P.  B. 

Halogen  Derivatives  of  Fumaric   and  Maleic   Acids.     By 

OssiPOFF  (Bull.  Soc.  Clnm.  [2],  34,  346 — 347). — In  this  preliminary 
note  the  author  announces  that  he  has  obtained  fumaric  acid  by  the 
reduction  of  dibromosuccinic  acid,  in  acid  solution.  When  ethyl 
dibromosuccinate,  chloromaleic  acid  or  its  ethyl  salt,  and  bromomaleic 
acid  are  reduced  in  this  way,  the  separation  of  the  products  is  very 
difficult.  J.  M.  H.  M. 

Citraconic  and  Mesaconic  Acids.  By  P.  Krusemark  (Annalen, 
206,  1 — 24). — Kekule,  Fittig,  and  Landolt  have  shown  that  although 
citraconic  and  mesaconic  acids  yield  the  same  substance  when  treated 
with  hydrobromic  acid,  yet  with  bromine  they  give  different  addition 
products.  The  author  has  studied  some  of  the  products  of  decom- 
position of  citra-  and  mesa-dibromopyrotartaric  acids.  The  former, 
when  dissolved  in  sodium  carbonate  (in  the  proportion  of  1  mol.  acid 
to  2  mols.  NagCOa),  and  gradually  heated,  yields  propaldehyde, 
bromomethacrylic  acid,  carbonic  anhydride,  and  hydrobromic  acid, 
the  reaction  taking  place  in  precisely  the  same  manner  when  a  solution 
of  the  acid  is  heated  without  addition  of  sodium  carbonate.  Mesa- 
dibroraopyrotartaric  acid,  when  heated  with  sodium  carbonate,  yields 
in  addition  to  the  above  products  an  acid  isomeric  with  bromometh- 
acrylic acid.  Isohromomethacrylic  acid  is  much  more  readily  soluble  in 
water  than  its  isomeride,  and  crystallises  in  large,  shining,  and 
transparent  plates  (m.  p.  65 — 66°).  Its  calcium  salt  is  about  eight 
times  more  soluble  in  water  than  the  corresponding  bromomethacrylate. 
When  the  aqueous  solution  of  mesadibromopyrotartaric  acid  is  heated 
without  addition  of  sodium  carbonate,  it  yields  propaldehyde,  car- 
bonic anhydride,  hydrobromic  acid,  and  bromocitraconic  anhydride.  It 
is  remarkable  that  whilst  a  bromo-derivative  of  mesaconic  acid  yields 
a  derivative  of  citraconic  acid,  the  corresponding  bromo-derivative  of 
citraconic  acid  does  not  under  the  same  circumstances  furnish  bromo- 
citraconic anhydride. 

The  author  considers  that  the  splitting  aip  of  citradibromopyrotar- 
taric  acid  with  formation  of  bromomethacrylic  acid,  whilst  mesabromo- 
pyrotartaric  acid  yields  besides  bromomethacrylic  acid  an  isomeric 
acid,  confirms  the  formulae  given  by  him  in  a  previous  paper  (An7ialen, 
188,  103),  namely  for 

TetradibroinopjiX)tartaric  aeid.  Mesadibromopyrotartaric  acid. 

COOH.CHMe.CBro.COOH  COOH.CBrMe.CHBr.COOH. 

In  this  case  bromomethacrylic  acid  would  have  the  composition 
CHBr :  CMe.COOH,  and  the  isoacid  CHo !  C(CHoBr).COOH. 

0.  H. 

Synthesis  of  Glyceric  Acid  from  Monochlorolactic  Acid. 
By  E.  Frank  (Annalen,  206,  338— 351).— In  order  to  decide  whether 
glyceric  acid  is  a  carboxyl  acid,  or  has  the  constitution  assigned  to  it 
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by  Wislicenus,  the  author  has  synthesised  it  thus :  monochloraldehyde 
is  converted  by  hydrocyanic  acid  into  chlorethyh'dene  hydrocyanide, 
and  then,  by  dilute  acids  into  the  corresponding  carboxylic  compound, 
monochlorolactic  acid,  which  with  silver  oxide  should  give  the  corre- 
sponding hydroxy  acid,  or  glyceric  acid.  As  it  was  found  impossible 
to  isolate  monochloraldehyde  from  the  crude  product  of  the  reaction  of 
dilute  sulphuric  acid  on  monochloracetal,  hydrocyanic;  acid  was  passed 
into  it  directly,  and  the  hydrocyanide  formed  converted  by  dilute 
hydrochloric  acid  into  monochlorolactic  acid.  This  acid  forms  micaceous 
prisms  (m.  p.  71°),  easily  soluble  in  water,  alcohol,  and  ether,  the  solu- 
tions having  a  strongly  acid  reaction  and  taste.  The  calcium  salt 
(C3H4C103)2Ca  +  3H2O,  forms  clinorhombic  tables,  sparingly  soluble 
in  cold,  readily  soluble  in  hot  water. 

The  zinc  and  manganese  salts  also  form  tabular  crystals  with  SHoO  ; 
the  copper  salt  (anhydrous)  forms  silky  green  leaflets.  The  methyl 
(b.  p.  185—187°)  and  the  ethyl  salt  (m.  p.  37°,  b.  p..  205°)  were  also 
prepared ;  both  are  soluble  in  water,  with  salt  decomposition.  On 
comparison  of  the  author's  acid  with  those  of  Werigo  and  Melikoff 
(this  Journal,  1879  ;  Abstr.,  522),  and  of  Richter  (ibid.,  1880  ;  Abstr., 
32),  it  appears  that  the  author's  is  identical  with  the  latter,  but  isomeric 
with  the  former.  From  the  method  of  preparaticpi,  the  author's  acid 
has  the  composition  CH2C1.CH(0H).C00H.  On  decomposing  this 
acid  with  moist  silver  oxide,  an  acid  identical  in  its  chemical  and 
physical  properties  with  glyceric  acid  was  obtained.  From  this  method 
of  synthesis  it  follows  that  glyceric  acid  is  a  true  carboxylic  acid,  and 
has  the  composition  CH2(0H).CH(0H).C00H.  V.  H.  V. 

Action  of  Dehydrating  Agents  on  Glyceric  and  Tartaric 
Acids.  By  E.  Erlenmeyer  (Ber.,  14,  320—323). — In  a  former  com- 
munication {Ber.f  13,  309),  the  author  announced  the  hypothesis  that 
all  secondary  alcohols  containing  the  group  CH.OH,  united  by  two 
affinities  to  one  carbon-atom,  are  in  the  moment  of  their  production 
converted  into  aldehydes,  and  that  tertiary  alcohols,  in  which  the  group 
C.OH  is  united  by  two  affinities  to  a  carbon- atom,  are  in  like  manner 
converted  into  ketones.  This  hypothesis  has  been  used  to  explain  the 
formation  of  aldehydes  from  glycols,  and  of  acrolein  from  glycerol ; 
also  the  formation  of  acetone  from  bromo-  and  chloro-propylene. 
Further  confirmation  of  the  truth  of  the  above  hypothesis  is  to  be 
obtained  from  the  study  of  the  action  of  dehydrating  agents  on  poly- 
hydric  acids,  such  as  glyceric  and  tartaric  acids.  Both  these  acids, 
when  distilled  with  potassium  hydrogen  sulphate,  yield  almost  theo- 
retical amounts  of  pyroracemic  acid.  This  is  explained  in  the  case  of 
glyceric  acid  by  the  supposed  formation  ot"  a-hydroxyacrylic  acid, 
CHa!  C(OH).COOH,  which  then  becomes  CH.,.CO.COOH,  m  accord- 
ance with  the  hypothesis.  In  the  case  of  tartaric  acid,  hydroxyf  umaric 
acid  is  supposed  to  be  formed  in  the  first  place,  which,  like  fumaric 
acid,  loses  carbonic,  anhydride,  and  forms  a-hydroxyacrylic,  and  finally 
pyroracemic  acid. 

The  formation  of  acetone  from  monochlorpropylene  by  solution  in 
sulphuric  acid  and  distilling  with  water,  observed  by  Oppenheim,  is 
explained  as  follows: —  ^ 
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CH3.CC1 :  CH2  -f  H2SO4  =  CH3.CSO4H :  CH2  +  HCi. 

CH3.CSO4H:  CH2  +  H2O  =  CH3.C(0H)  :  CH2  +  H2SO4. 
CH3,C(0H)  :  CH2  =  CH3.CO.CH3. 

Similarly  tlie  formation  of  monochloracetone  from  dichlorglycid 
may  be  explained ;  this  compound  is  also  formed  by  distilling  glycerol- 
monochlorliydrin  with  potassium  hydrogen  sulphate.  a-Chlorostyrene, 
when  heated  with  water,  yields  acetophenone,  but  y3-bromostyrene 
yields  phenylethaldehyde.  P.  P.  B. 

Ethyl  Pyroracemate.  By  C.  Bottinger  (Ber.,  14,  316—317).— 
For  the  preparation  of  this  salt,  the  author  recommends  the  following 
method  :  — A  mixture  of  equal  volumes  of  pyroracemic  acid  and  alcohol 
is  mixed  carefully  with  half  the  volume  of  strong  sulphuric  acid. 
When  the  mixture  has  cooled  down,  it  is  poured  into  ether  floating  on 
water.  The  ether  dissolves  out  the  ethyl  pyroracemate,  from  which  it 
is  obtained  on  evaporation.  Ethyl  pyroracemate  distils  with  decora- 
position  at  1 30°  ;  it  is  a  colourless,  strongly  refractive  liquid,  of  ethereal 
odour.  It  is  sparingly  soluble  in  water,  by  which  it  is  easily  decom- 
posed into  free  acid  and  alcohol ;  its  aqueous  solution  gives  a  precipi- 
tate with  baryta- wajer  after  a  short  time.  P.  P.  B. 

Meconic  Acid.  By  D.  B.  Dott  (Pharm.  J,  Trans.  [3],  11,  576.— 
The  ordinary  methods  for  preparing  the  silver  meconates  yield  salts 
of  very  variable  composition  ;  by  precipitation,  compounds  containing 
35'02 — 55 "81  per  cent.  Ag  were  obtained,  and  by  boiling  the  bibasic 
salt  with  water,  the  products  contained  5645 — 8887  per  cent. 
Ag3C7H07  =  62-18  per  cent.  Ag. 

The  lead  salts  prepared  by  precipitation  gave  56*21 — 64!'77  per  cent. 
PbO  :  Pb3(C7H07)2  =  65-91  PbO  per  cent. 

From  these  results,  the  author  considers  that  the  evidence  is  in  favour 
of  the  dibasic  nature  of  meconic  acid.  L.  T.  O'S. 

Double  Salts  of  Meconic  Acid.  By  E.  H.  Rennie  (Chem.  News, 
42,  75). — Calcium  chloride  is  first  added  in  considerable  quantity  to  a 
solution  of  meconic  acid,  and  then  a  small  quantity  of  ferric  chloride ; 
a  red  precipitate  is  produced,  "the  supernatant  fluid  remaining  colour- 
less. If,  however,  the  ferric  salt  is  added  in  sufficient  quantit}^,  the 
precipitate  first  formed  redissolves  on  standing,  producing  the  well- 
known  blood-red  colour.  If  the  solution  is  mixed  with  some  ferric 
chloride  first,  and  then  the  calcium  salt  added,  no  precipitate  is  pro- 
duced at  first,  but  (unless  the  iron  salt  be  in  considerable  excess)  a 
slight  precipitate  is  deposited  after  a  time. 

The  red  precipitate  above  mentioned  was  prepared  from  recrystallised 
meconic  acid,  and  gave,  after  thorough  washing  and  heating  to  140°, 
numbers  representing  a  substance  of  fairly  constant  composition  ;  the 
nearest  formula  appears  to  be  (C7H70)4Fe2Ca3.5H20.  Similar  com- 
pounds are  produced  with  barium  and  strontium.  They  are  slightly 
soluble  in  cold,  more  so  in  boiling  water,  and  separate  out  from  the 
latter  on  cooling  in  an  amorphous  condition.  Their  solutions  give  no 
precipitate  with  ammonia,  and  no  blue  coloration  with  potassium  ferro- 
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cyanide,  but  after  the  addition  of  an  acid,  a  brownisli  tint  indicative 
of  a  ferrous  salt.  Treated  with  sulphuric  acid  and  ether,  an  acid  is 
produced,  which  strikes  a  blood-red  colour  with  ferric  chloride. 

D.  B. 

Argento-antimonious  Tartrate    (Silver   Emetic).    By  J.   P. 

Cooke  (Sill.  Jour.  [3],  19,393). — This  substance,  formed  by  the  action, 
of  silver  nitrate  on  antimonious  chloride  dissolved  in-  tartaric  acid,  is 
soluble  in  water  to  the  extent  of  1  part  in  100  of  boiling  water,  and 
about  1  in  500  of  water  at  15°  ;  more  exactly  a  saturated  solution  at 
15°  contains  2' 76 — 2*68  parts  in  1,000  of  water. 

A  boiling  saturated  solution  deposits,  on  cooling,  the  compound  in 
colourless,  brilliant,  hemihedral  crystals,  belonging  to  the  trimetric 
system. 

Three  analyses  of  the  salt  gave  a  mean  of  26*30  per  cent,  of  silver, 
the  formula  C4H4Ag(SbO)06.H20  requiring  26-34  per  cent.  The 
crystals  of  silver  emetic  rapidly  blacken  in  the  light,  and  are  easily 
decomposed  by  heat.  At  about  200°,  they  decompose  with  a  slight 
explosion,  free  carbon  being  expelled,  and  a  residue  of  metallic  silver 
Mud  antimonious  oxide  left.  C.  W.  W. 

Remarks  on  a  Note  by  L.  Eisenberg  "  On  the  Separation  of 
Trimethylamine  from  the  Bodies  which  accompany  it  in 
Commercial  Trimethylamine."  By  E.  Duvillier  and  A.  Buisne 
{Comft.  rend.,  92,  250 — 254). — In  a  note  on  a  method  of  separating 
trimethylamine  from  the  bodies  which  accompany  it  in  commercial 
trimethylamine  hydrochloride,  by  taking  advantage  of  the  feeble 
solubility  of  its  platinochloride  (this  vol.,  83),  Eisenberg  states 
that  Hofmann's  method  of  separating  tertiary  from  primary  and 
secondary  amines  by  means  of  oxalic  ether  is  long  and  inconvenient. 
The  authors  have  previously  so  modified  this  process  as  to  render  it 
easy  of  execution.  To  the  aqueous  solution  of  the  bases,  free  from 
ammonia,  oxalic  ether  is  added,  and  thus  the  primary  amines  are 
l)recipitated  in  the  form  of  oxamides.  The  mother- liquor  is  mixed 
with  potash  in  order  to  set  free  the  bases,  and  the  latter,  after  desic- 
cation, are  dissolved  in  absolute  alcohol.  Oxalic  ether,  which  may  be 
readily  obtained  by  Loewig's  process,  is  now  added  to  the  alcoholic 
solution,  and  thus  the  diamines,  and  a  small  quantity  of  monamines 
still  remaining  in  solution,  are  converted  into  oxamic  ethers,  whilst 
the  triamines  are  not  affected,  and  may  be  obtained  by  distilling  the 
mixture.  The  oxamic  ethers  are  converted  into  calcium  salts,  and 
these  are  separated  and  purified  by  taking  advantage  of  their  un- 
equal solubilities  in  alcohol  and  in  water^  This  method  of  separa- 
tion is  applicable  on  a  large  scale,  and  when  the  number  of  bases  to 
be  separated  is  taken  into  account  it  is  not  so  complicated  as  might  at 
first  sight  appear. 

Vincent  first  pointed  out  the  presence  of  trimethylamine  in  the 
commercial  product,  but  the  authors  first  made  known  the  composi- 
tion of  the  latter,  and  devised  a  means  of  separating  the  different  bases 
contained  in  it.  C.  H.  B. 
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Triacetondiamine.  By  W  Heintz  (Annalen,  203,  336—350).— 
This  compound,  which  has  the  composition  CO(CH.^.CMe2.NH2)2,  was 
prepared  in  quantity  by  a  slight  modification  of  the  method  previously 
described  (Annalen,  201,  106).  It  may  also  be  obtained,  although 
less  readily,  by  the  action  of  ammonia  alone  on  acetone.  Its  acid 
oxalate,  C9H20N2O.2H2C2O4,  is  much  more  soluble  in  warm  than  in  cold 
water,  and  is  insoluble  in  alcohol  and  in  ether.  The  neutral  oxalate, 
C9H20N2O.H2C2O4,  crystallises  in  needles,  and  is  more  soluble  in  water 
than  the  acid  salt,  but  almost  completely  insoluble  in  alcohol.  The 
hydrochloride,  C9H2oI^20.2HCl,  on  long  boiling  in  aqueous  solution,  is 
decomposed  into  ammonium  chloride  and  the  hydrochloride  of  tri- 
acetonamine.  T.  C. 

An  Acetone  Base  containing  Sulphur.  By  W.  Heintz 
{Annalen,  203,  236 — 240). — In  the  preparation  of  triacetone-diamine 
with  the  aid.  of  carbon  bisulphide,  a  fine  crystalline  body  was  ob- 
tained as  an  ethereal  oxalate  which  appears  to  have  the  composition 
C6H22N2SO3. 

The  base  decomposes  very  readily  when  in  a  free  state. 

A  platinochloride  was  obtained  with  some  difficulty  in  yellow  micro- 
scopic crystals,  giving  on  analysis  (C3H8N2S.HCl)2PtC]4,  from  which 
the  free  base  would  have  the  formula  C3H8N"2S.  The  further  inves- 
tigation of  this  body  was  given  up  on  account  of  its  exceedingly  un- 
pleasant odour  and  the  difficulty  of  obtaining  it  in  quantity. 

W.  R.  H. 

Tropeines.  By  A.  Ladenbtjeg  (Compt.  rend.,  90,  921). — Having 
succeeded  in  producing  atropine  by  the  action  of  hydrochloric  acid  on 
a  mixture  of  tropine  and  tropic  acid,  the  author  attempted  to  form 
other  alkaloids  in  a  similar  way,  substituting  various  organic  acids  for 
the  tropic  acid.  He  proposes  to  call  these  compounds  tropeines.  He 
has  prepared  and  studied  the  tropeines  of  salicylic,  metoxybenzoic, 
parahydroxybenzoic,  amygdalic,  benzoic,  and  phthalic  acids.  They 
are  all  formed  more  or  less  easily  by  the  action  of  hydrochloric  acid  on 
a  mixture  of  tropine  and  the  acid  at  the  heat  of  the  water-bath. 

The  most  important  of  these  compounds  is  hydroxytoluyl  (amygdalic) 
tropeine,  for  which,  on  account  of  its  being  homologous  with  atropine, 
the  author  proposes  the  name  horn  atropine.  This  compound,  which  is 
prepared  in  the  same  way  as  the  other  compounds,  and  may  be  purified 
by  means  of  its  hydrobromide,  aurochloride  or  picrate,  has  two  im- 
portant advantages  over  atropine  for  ophthalmological  purposes.  It 
produces  an  equal  dilatation  of  the  pupil  of  the  eye,  but  its  effects  have 
completely  passed  away  at  the  end  of  24  hours,  and  its  poisonous 
action  is  very  much  slighter.  C.  W.  W. 

Oxidation  of  Nitroxylene  and  Xylidine.  By  Weoblewsky 
(Bull.  Soc.  Chim.  [2],  34,  332).— The  author  has  demonstrated  (1) 
that  solid  nitroxylene  gives  nitro-isophthalic  acid  by  oxidation ;  (2) 
that  xylidine  obtained  by  reduction  of  solid  nitroxylene  gives,  by  the 
action  of  nitric  acid,  two  nitroxylidines,  one  of  which  can  be  trans- 
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formed  into  the  nitroxylene,  C6HoMeHMe(N02),  and  the  other  into 
the  nitroxylene,  CeHsMeCNOoJMe.'  J.  M.  H.  M; 

Cuminoin  and  Anisoin.  By  M.  Bosler  {Ber.,  14,  323—330). — 
These  compounds,  analogous  to  benzoin,  are  obtained  in  a  similar 
manner,  viz.,  by  the  action  o£  an  alcoholic  solution  of  potassium 
cyanide  on  cuminaldehyde  and  anisaldehyde  respectively. 

Cuminoin,  C20H24O2. — The  best  yield  of  this  compound  was  obtained 
by  heating  10  grams  of  cuminol,  10  of  water,  20  of  alcohol,  and  2  of 
potassium  cyanide  together  for'  1^  hours.  It  crystallises  in  needles 
(m.  p.  98°),  and  is  easily  soluble  in  alcohol,  ether,  and  benzene,  but 
only  sparingly  in  water  or  light  petroleum.  Fehling's  solution 
oxidises  it  in  the  cold,  and  potash  or  soda  colours  its  alcoholic  solution 
bluish-violet.  It  dissolves  unaltered  in  concentrated  sulphuric  acid. 
The  cuminoin  described  by  Raab  (Ber.,  10,  55)  is  totally  distinct  from 
this  compound.  Cuminoin,  reduced  by  the  action  of  sodium-amalgam 
on  its  alcoholic  solution,  yields  hydrocuminoin  (m.  p.  135°),  identical 
with  that  of  Raab  (loc.  cit.)  and  Claus  {Annalen,  137,  92).  At  the 
same  time  a  small  quantity  of  a  substance,  melting  at  186 — 194°,  is 
formed,  which  is  probably  a  pinacone. 

I) eoxy cuminoin,  CaH7.C6H4.CH2. CO. C6H4, Call,,  is  obtained  by  re- 
ducing the  alcoholic  solution  of  cuminom  with  zinc  and  hydrochloric 
acid;  it  crystallises  in,  small  leaflets  (m.  p.  58"),  is  sparingly  soluble 
in  water,  and  easily  soluble  in  alcohol,  ether,  and  benzene.  By  heat, 
it  is  decomposed  into  cai'bon  and  an  oil. 

Cuminil,  (C3H7.C6H4.CO)2,  is  obtained  by  oxidising  cuminoin  in  a 
dry  current  of  chlorine.  It  crystallises  in  yellow  prisms  (m.  p,  84°)  ; 
alcohol,  ether,  benzene,  and  chloroform  dissolve  it  readily,  whereas 
water  and  light  petroleum  dissolve  it  sparingly  ;  it  distils  without 
decomposition. 

Cuminilic  acid,  (C3H7.C6H4)2C(OH).COOH,  is  obtained  by  heating 
cuminil  with  caustic  alkalis,  and  is  best  prepared  by  fusion  with  potash. 
Cuminilic  acid  crystallises  from  dilute  alcohol  in  slender  colourless 
needles  (m.  p.  119 — 120°)  ;  it  is  sparingly  soluble  in  water,  but  easily 
in  alcohol,  ether,  and  benzene.  Sulphuric  acid  dissolves  it,  giving  a 
yjBllowish-red  coloration.  Alkaline  cuminilates  are  soluble,  those  of 
the  alkaline  earths  and  of  the  heavy  metals  are  insoluble.  Oxidised 
by  potassium  dichromate,  it  forms  cumic  acid  and  an  oil,  probably  a 
dicuminil  ketone. 

Anisohi,  C16H16O4,  is  obtained  in  a  similar  manner  to  cuminoin  from 
anisaldehyde  ;  this  method  of  preparation  gives  better  yields  than 
that  of  Rossel  {Annalen,  151,  33).  The  author  confirms  Kossel's 
description  of  its  properties,  save  that  the  melting  point  is  found 
to  be  113°,  and  not  109—110". 

Anisil,  (MeO.C6H4.CO)2,  is  obtained  by  oxidising  anisoin  with 
Fehling's  solution.  It  crystallises  from  alcohol  in  golden-yellow 
needles  (m.  p.  133°)  ;  it  is  easily  soluble  in  hot  alcohol,  insoluble  in 
water,  and  distils  without  decomposition. 

Anisllic  acid,  (C6H4.MeO)2C(OH).COOH,  is  obtained  from  anisil  by 
fusion  with  potash ;  it  crystallises  from  dilute  alcohol  in  slender 
colourless  needles  (m.  p.  164").     It  is  sparingly  soluble  in  water,  but 
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easily  in  alcohol ;  its  salts  resemble  those  of  cuminilic  acid.  By  heat 
it 'is  decomposed,  forming  reddish-violet  vapours.  By  oxidation  it 
is  converted  into  dimethoxybenzophenone,  carbonic  anhydride,  and 
water. 

Dimethoxybenzophenone,  CO(C6H4.()Me)2,  crystallises  from  alcohol  in 
beautiful  colourless  needles  (m.  p.  144°),  is  insoluble  in  water,  and 
easily  soluble  in  alcohol,  benzene,  and  chloroform,  and  distils  without 
decomposition.  That  this  is  the  dim ethoxy- derivative  of  benzophe- 
none  is  shown  by  its  formation  when  dioxybenzophenone  is  heated 
with  soda  and  methyl  iodide.  Further,  both  these  dimethoxyphenones 
yield  the  same  dibromide,  Ci5Hi2Br203,  when  their  solutions  in  chloro- 
form are  treated  with  bromine ;  the  dibromide  crystallises  from  ben- 
zene in  needles  (m.  p.  181°),  and  is  only  sparingly  soluble  in  alcohol, 
but  easily  in  chloroform  and  benzene.  Dioxybenzophenone  has  been 
described  by  Stadel  and  Gail,  and  Grabe  and  Caro,  Baeyer  and  Burk- 
hardt  (this  Journal,  34,  671,  886,  and  36,  69).  Anisil,  from  its  mode 
of  preparation,  contains  the  ketone  and  methoxyl  groups  in  the  para- 
position  ;  anisilic  acid  and  dimethoxybenzophenone  are  similarly  con- 
stituted, as  it  is  improbable  that  in  the  formation  of  anisilic  acid  from 
anisil  an  intermolecular  change  should  take  place.  P.  P.  B. 

Dinitro-derivatives  of  Deoxybenzoin.  By  Goloubeff  (Bull, 
Sac.  Ghim.  [2],  34,  345). — One  of  these  is  formed  by  the  action  of 
fuming  nitric  acid  on  deoxybenzoin.  It  crystallises  in  minute  needles 
(m.  p.  114 — 116'^),  soluble  in  12  parts  of  boiling  alcohol,  or  565  parts 
of  cold  alcohol.  Oxidised  by  chromic  acid  in  acetic  solution,  it  gives : 
(1)  anew  isomeride  of  dinitrobenzil  (m.  p.  205 — 206°),  differing  from 
the  isomerides  obtained  by  Zinin,  and  studied  by  Zagoumenny ;  (2) 
nitrobenzoic  acid ;  and  (3)  nitrodracylic  acid. 

The  second  dinitrodeoxybenzo'in  is  formed  by  the  action  of  nitric 
acid  (1'4)  on  the  residue  from  the  preparation  of  nitrodeoxy benzoin 
already  described  by  the  author.  It  forms  large  yellowish  needles 
(m.  p.  125 — 126°),  soluble  in  24  parts  of  boiling  and  780  parts  of  cold 
alcohol.  •  J.  M.  H.  M. 

Compounds  of  Acetone  and  Methyl  Oxide  with  Benzalde- 
hyde,  and  the  Constitution  of  Acetophoron.  By  L.  Claisen  and 
A.  Claparede  (Ber.,  14,  349 — 353).  —  Bihenzylidene-acetone, 
PhCH  :  CH.CO.CH  :  CHPh,  is  obtained  by  passing  dry  hydrochloric 
acid  gas  into  a  mixture  of  1  mol.  of  acetone  and  2  of  benzaldehyde ; 
the  solution  becomes  first  light  red,  then  darker,  and,  on  standing, 
crystals  separate  out.  It  crystallises  from  ether  in  colourless  or 
pale  yellow  transparent  quadratic  tables  or  leaflets  (m.  p.  112°).  It 
is  easily  soluble  in  chloroform,  and  sparingly  in  ether  and  alcohol. 
Sulphuric  acid  dissolves  it,  forming  a  deep  orange  liquid ;  with  con- 
centrated hydrochloric  acid  the  crystals  become  vermillion,  and  are 
decolorised  on  addition  of  water.  Baeyer  (Annalen,  Supp.  5,  82)  has 
studied  the  action  of  dehydrating  agents  on  acetone  and  benzalde- 
hyde, obtaining  a  resinous  body  insoluble  in  alcohol,  and  an  interme- 
diate product  in  the  form  of  an  oil.  The  authors  find  that  after 
saturating  a  mixture  of   molecular  quantities    of   benzaldehyde   and 
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acetone,  and  poaring  the  product  into  water,  an  oil  is  obtained  which 
proved  t6  be  benzaldehyde  with  a  small  quantity  of  dibenzylidene 
acetone. 

Benzylidene  -  mesityl  oxide,  or  Benzylidene  -  isopropylldenacetone, 
MegC  !  CH.CO.CH  I  CHPh.  This  compound  is  obtained  in  a  similar 
manner  from  benzaldehyde  and  mesityl  oxide;  it  is  a  pale  yellow 
oil,  of  an  agreeable  odour  resembling  strawberries,  and  boils  at  178 — 
179°  under  14  mm,  pressure.  Its  composition  shows  that  mesityl 
oxide  behaves  differently  from  acetone,  and  it  appears  that  condensation 
with  aldehydes  only  takes  place  in  the  methyl  group  united  with  a 
carboxyl  group.  According  to  Claisen  (Annalen,  180,  4)  the  consti- 
tutional formula  of  phorone  is  McoC  '.  CH.CO.CH  !  CMe,,  and  hence 
it  contains  no  methyl  group  united  directly  with  a  carboxyl  group. 
Therefore  phorone  and  benzaldehyde  should  not  yield  condensation 
products ;  this  conclusion  is  confirmed  by  experiment,  so  that  phorone 
may  be  regarded  as  diisopropylidenacetone.  P.  P.  B. 

Synthesis  of  Aromatic  Aldehydes  by  means  of  Chromyl 
Chloride.  By  E.  PATERixd  and  S.  Sclchilone  (Gazzetta,  10,  53 — 55). 
— Referring  to  Etard's  experiments  on  the  action  of  chi^omic  dichlo- 
ride,  Cr02Cl2,  on  cymene  (this  Journal,  1880,  Abstr.,  467),  in  which 
he  stated  that  he  had  obtained  ordinary  cuminaldehyde  identical  with 
that  from  oil  of  cumin,  the  authors  say  that  they  have  made  similar 
experiments,  and  have  found  not  only  that  the  quantity  of  the  oil 
obtained  by  decomposing  the  product  of  the  action  of  chromic  dichlo- 
ride  on  cymene  with  water  is  much  less  than  Etard  gives,  but  that  it 
boils  at  180 — 230°,  and  not  at  223°  ;  also  that  a  portion  only  of  the  oil 
combines  with  sodium  hydrogen  sulphite,  and  that  which  is  liberated 
from  this  sodium  compound  boils  at  208 — ^211''  when  pure.  This 
purified  oil,  moreover,  yields  toluic  acid  on  oxidation  with  dilute  nitric 
acid,  and  is  probably  a  ketone. 

The  authors  have  not  continued  their  experiments,  as  they  were 
originally  undertaken  in  the  hopes  of  preparing  propylbenzaldehyde 
in  this  manner,  and  they  have  since  obtained  it  in  another  way ; 
moreover,  they  did  not  think  it  right  to  invade  another  chemist's  field 
of  research,  especially  as  they  believe  that  the  chromic  dichloride 
reaction  will  give  rise  to  important  results.  C.  E.  G. 

Oxidation  of  Ketones.  By  Goldstein  (BnlL  Soc  CUm.  [2],  35, 
108). — The  analogy  between  aldehydes  and  ketones  led  to  the  idea 
that  the  latter  might  yield  compound  ethers  by  oxidation ;  and  con- 
versely that  these  might  be  reconverted  into  ketones  by  reduction. 
By  this  means  benzophenone  (m.  p.  47 — 48°)  has  been  obtained  from 
phenyl  benzoate.     No  results  were  obtained  with  ethyl  acetate. 

L.  T.  O'S. 

Preparation  of  Benzoic  Acid,  Benzoic  Ether,  and  Benz- 
aldehyde. {Bingl.  polyt.  J.,  239,  157.)— By  warming  3  mols.  of 
acetic  acid  with  a  few  per  cent,  of  zinc  chloride  on  a  water-bath,  and 
adding  1  mol.  of  benzotrichloride,  hydrochloric  acid  and  acetic  chlo- 
I'ide  escape,  whilst  the  residue  consists  of  benzoic  acid  and  chloride  of 
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zinc.  Instead  of  acetic  chloride,  acetic  anhydride  may  be  produced  by 
using  acetate  of  zinc.  This  method,  however,  is  not  very  practical, 
as,  owing  to  the  violence  of  the  action,  the  benzoic  acid  is  obtained  in 
the  form  of  benzo-acetic  anhydride,  which  is  subsequently  converted 
into  benzoic  acid.  Anhydrous  acetate  of  zinc  can  be  used  with  ad- 
vantage, instead  of  chloride  of  zinc,  at  the  beginning  of  the  process. 

Other  organic  acids  can  be  employed  instead  of  acetic  acid,  e.^., 
formic  acid  ;  oxalic  anhydride,  however,  acts  with  less  power.  Benzoic 
acid  forms,  under  similar  conditions,  benzoic  chloride,  CsHo.CCla  -f 
CeHs.COOH  =  2C6H5.COCI  +  HCl. 

By  the  action  of  benzodichloride  on  acetic  acid  and  chloride  of  zinc, 
benzaldehyde,  acetic  chloride,  and  hydrochloric  acid  are  obtained  : 
C6H5.CHCI2  +  CH3.COOH  =  CeHs.COH  +  CH3.COCI  +  HCl. 

*  Benzodi-  and  tri- chloride  act  on  ethereal  salts  in  the  same  manner, 
e.g.,  ethyl  acetate  forms,  besides  acetic  chloride  and  ethyl  chloride, 
ethyl  benzoate  and  benzaldehyde  : 

C6H5.CCI3  +  2(CH3.COOEt)  =  aHs.COOEt  +  2(CH3.C0C1)  4-  EtCl. 
C6H5.CCI2H  +  CH3.C00Et  =  CeHs.COH  +  CH3.COCI  +  EtCl. 

Ethyl  alcohol  with  benzotrichloride  gives  ethyl  benzoate,  ethyl  chlo- 
ride, and  hydrochloric  acid.  The  latter  is  converted  into  ethyl  chloride 
by  using  an  excess  of  alcohol.  Benzoic  chloride  is  produced  as  an 
intermediate  product.  Benzodichloride  behaves  in  a  like  manner  with 
the  alcohols  of  the  fatty  series.  Instead  of  the  chlorides,  the  corre- 
sponding benzobromides  can  be  used ;  it  is  not  advisable  to  employ 
copper  or  antimony  chloride  instead  of  zinc  chloride.  D.  B. 

Two  Modifications  of  Amidocumic  Acid :  Acetamidocumic 
Acid.  By  M.  FiLETi  (Gazzdta,  10,  12— 20).-^In  1874  Paterno  and 
the  author  obtained  two  amidocumic  acids  by  the  reduction  of  nitro- 
cumic  acid  {ibid.,  5,  383),  one  of  which  melted  at  104°  and  the  other 
at  129°,  but  all  subsequent  attempts  to  prepare  the  former  failed; 
moreover,  on  examining  the  specimens  of  it  which  they  had  in  their 
possession,  the  crystals  were  found  to  be  opaque,  and  their  melting 
point  had  risen  to  129°.  Lippmann  and  Lange  attributed  the  lower 
melting  point  to  the  presence  of  an  oily  impurity,  overlooking  the 
fact  that  the  acid  of  m.  p.  104"  had  changed  spontaneously  into  the 
one  of  m.  p.  129°.  After  repeated  trials,  the  author  has  succeeded  in 
again  obtaining  the  amidocumic  acid  of  m.  p.  104°.  The  nitrocumic 
acid*'  is  reduced  by  ammonium  sulphide,  and,  after  removal  of  the 
excess  of  sulphide,  the  amidocumic  acid  is  precipitated  by  acetic 
acid.  If  the  pure  acid  is  co7n^letely  dissolved  by  boiling  with  water 
and  then  allowed  to  cool  very  slowly,  on  the  following  day,  besides  the 
acid  of  m.  p.  129°,  long  very  thin  transparent  plates  (m.  p.  104°)  will 
sometimes  be  observed  grouped  around  a  point.  It  is  best  to  operate 
with  a  small  quantity  of  acid  (0"4  gram  acid  and  20  c.c.  water),  but 

*  It  is  noteworthy  that  the  crystals  of  nitrocumic  acid  deposited  from  the  nitric 
acid  solution  are  phosphorescent  in  the  hie;hest  degree,  emitting  a  bluish-white 
light  when  powdered  or  cut,  or  even  when  allowed  to  fall  from  the  height  of  a  few 
centimetres  on  a  hard  surface.  The  crystals  formed  in  a  benzene  solution  are  not 
phosphorescent. 
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even  witli  every  care  it  is  only  occasionally  that  the  plates  are  formed. 
The  chances  of  a  successful  result  are  greater  when  the  acid  and 
water  ('5  :  10  grams)  are  heated  in  sealed  tubes  at  100°  for  an  hour, 
and  then  allowed  to  cool  very  slowly.  The  crystals  may  be  dried 
between  filter-paper,  but  care  is  required,  as  they  are  readily  con- 
verted into  the  other  modification  ;  even  pressure  with  a  hard  sub- 
stance will  effect  the  change. 

Acetarnidocumic  acid  is  readily  obtained  by  the  action  of  acetic 
anhydride  on  amidocumic  acid.  It  is  insoluble  in  water,  and  only 
moderately  soluble  in  boilinof  alcohol,  from  which  it  crystallises  in 
long  slender  needles  (m.  p.  248 — 250°).  It  dissolves  in  solutions  of 
the  alkalis  or  alkaline  carbonates,  and  is  decomposed  into  acetic  and 
amidocumic  acids  when  heated  with  water  at  230°.  With  acetalrle- 
hyde,  amidocumic  acid  gives  a  red  amorphous  substance  which  has  not 
\   been  examined  further.  C.  E,  G. 

Additive  Compounds  of  Atropic  Acid.  By  K.  Kraut  and 
G.  Merling  (Ber.,  14,  330 — 332). — That  atropic  acid  combines  with 
hydrochloric  acid  at  137°,  was  first  observed  by  Kraut  (Anvalen,  148, 
243).  The  authors  find  that  this  combination  takes  place  at  the 
ordinary  temperature,  but  more  completely  at  100",  a  chlorhydra- 
tropic  acid  being  formed,  which  is  identical  with  that  of  Spiegel 
(Ber.,  14,  235),  and  yields  tropic  acid  when  treated  with  alkaline 
(jarbonates.  When  atropic  acid  is  heated  with  hydrochloric  acid  at 
140°,  the  chlorhydratropic  acid  is  decomposed,  and  can  no  longer  be 
converted  into  atropic  acid,  but  yields  an  isomeride  probably  identical 
with  Ladenburg's  tropide  (this  Journal,  36,  ?20).  Moreover,  atropic 
acid  combines  with  hydrobromic  acid  at  100°,  forming  bromhydratro- 
pic  acid,  which  the  authors  regard  as  different  from  Fittig's  (ibid., 
379),  although  it  has  the  same  melting  point  and  yields  the 
same  amido-acid*  when  treated  with  ammonia.  This  bromhydratropic 
acid  yields  tropic  acid  when  treated  with  alkaline  carbonates.  The 
authors  have  also  observed  that  cinnamic  acid  combines  with  hydro- 
chloric acid.  P.  P.  B. 

Isatropic  Acid.  By  R.  Fittig  {Annalen,  206,  34— 67).— Atropic 
acid  heated  in  aqueous  solution  for  a  long  time,  or  by  itself  in  the  dry 
state,  yields  a-  and  /5-isatropic  acids,  the  former  always  in  largest 
proportion.  The  products  are  crystallised  from  acetic  acid  diluted 
with  an  equal  bulk  of  water,  the  first  crystallisation,  melting  at  237°, 
being  pure  a-acid,  the  mother-liquors  yielding  the  /3-compound.  The 
largest  yield  of  the  a-acid  is  obtained  by  heating  tlie  atropic  acid  in 
closed  flasks  during  24 — 36  hours  at  140 — 160°,  extracting  the  brown 
mass  with  a  little  strong  acetic  acid  and  alcohol,  and  crystallising  the 
residue  from  glacial  acetic  acid.-  The  pure  a-acid  crystallises  in  small 
globular  masses  of  crystals  (m.  p.  237 — 237*5°),  very  little  soluble  in 
water  even  when  boiling,  more  readily  in  alcohol  and  in  glacial  acetic 
acid. 

■Galcium  a-isatropate,  Ci8Hi404Ca  -\-  2H2O,  gradually  separates  from 
mixed  solutions  of  the  ammonium  salt  and  calcium  chloride,  the  sepa- 
ration taking  place  instantaneously  on  the  liquid  being  heated.     It  is 
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practically  iusoluble  in  water,  and  only  parts  with  its  water  of  crystal- 
lisation when  heated  to  200".  The  corresponding  barium  salt  con- 
tains 2J  mols.  H2O,  and  separates  from  its  aqueous  solution  in 
crystalline  crusts,     Ethyl  a.-isatropate  melts  at  180 — 181°. 

l3-isatropic  acid  crystallises  from  acetic  acid  in  two  distinct  forms, 
namely,  either  in  well-formed,  thick,  quadratic,  glistening  tablets,  re- 
maining quite  transparent  wLen  exposed  to  the  air,  and  not  losing 
weight  at  ]  30°,  or  in  large  hard  aggregates  of  brilliant  octohedral 
crystals  containing  acetic  acid,  C18H16O4  f  C2H1O2,  which  they  readily 
lose  even  at  ordinary  temperature.  It  crystallises  from  water  in 
small,  transparent,  anhydrous,  quadratic  plates  (m,  p.  206^).  If  the 
jS-acid  is  heated  for  some  time  at  220 — 225°,  it  turns  brown,  and  the 
fused  mass  gradually  becomes  solid.  It  then  consists  entirely  of 
the  a-acid. 

Calcium  jS-isatrojyate  forms  short  thick  brilliant  prisms,  Ci8Hi404Ca 
+  3H3O.  The  barium  salt  and  the  ethyl  ether  have  also  been  pre- 
pared. 

On  oxidation  with  chromic  acid  in  glacial  acetic  acid  solution,  both 
the  a-  and  yti-acids  yield  carbonic  anhydride,  anthraquinone,  and  ortho- 
benzoylbeuzoic  acid,  the  latter  identical  with  that  described  by 
Zincke  and  by  Plaskuda  (Ber.,  7,  987). 

a-Isatropic  acid,  subjected  to  dry  distillation,  yields  a  liquid  hydro- 
carbon, atronol,  a  well-crystallised  monobasic  acid,  atronic  acid,  a-  and 
/S-isatropic  acid,  and  a  small  quantity  of  an  acid  which  does  not  crys- 
tallise, and  which  could  not  be  obtained  in  a  state  of  purity.  If  the 
distillation  is  conducted  very  slowly,  the  distillate  consists  almost  en- 
tirely of  atronol,  if  quickly,  to  a  great  extent  of  undecomposed 
isatropic  acid.  The  distillate  is  rendered  alkaline  with  sodium  car- 
bonate, the  hydrocarbon  removed  by  shaking  with  ether,  the  alkaline 
liquid  precipitated  with  hydrochloric  acid,  dissolved  in  dilute  am- 
monia, and  the  solution  precipitated  with  calcium  chloride.  Calcium 
atronate  separates  at  once ;  subsequently  |(3-isatropate  crystallises 
out. 

Atronic  acid,  C17HUO2,  is  practically  insoluble  in  cold  or  hot  water, 
readily  in  alcohol  or  glacial  acetic  acid,  crystallising  from  the  solution 
in  transparent  thick  prisms  (m.  p.  164°).  Its  formation  from  isatropic 
acid  takes  place  according  to  the  equation  :  dgllieOi  =  C17H14O2  + 
H2O  +  CO.  It  is  monobasic,  and  yields  well-crystallised  salts.  Cal- 
cium atronate,  (Ci7Hi:i02)2Ca  -j-  CHoO,  forms  glistening  needles,  spa- 
ringly soluble  in  hot  or  cold  water.  The  barium  salt  contains  4  mols. 
of  HoO,  and  closely  resembles  the  calcium  salt,  but  is  somewhat  more 
readily  soluble. 

Atronol,  CieHu,  a  colourless  viscous  fluid  of  faint  pleasant  odour 
(b.  p.  325 — 326°).  It  becomes  thick  at  —  18°,  but  does  not  crystal- 
lise. It  is  formed  from  atronic  acid  according  to  the  equation 
C17H14O2  =  CipHu  +  CO2.  On  boiling  with  dilute  nitric  acid,  it  yields 
a  nitro-compound,  soluble  in  alcohol  and  acetic  acid,  and  separates 
from  the  solution  as  a  thick  yellow  oily  fluid. 

Atronolsulphonic  acid,  CieHis-SOsH,  obtained  by  heating  the  hydro- 
carbon with  concentrated  -sulphuric  acid  at  about  50°  (partial  poly- 
merisation taking  place),  crystallises  from  water,  in  which  it  is  readily 
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soluble,  in  colourless  needles,  melting  with  partial  decomposition  at 
130 — 131°.  Its  barium  salt,  (Ci6H,3S03)2Ba,  is  very  little  soluble  in 
cold,  much  more  readily  in  hot  water,  and  crystallises  from  it  on  cool- 
ing in  beautiful  laminae  of  silvery  lustre.  The  calcium  salt  contains 
2  mols.  HoO,  and  closely  resembles  the  barium  compound.  It  is, 
however,  much  more  readily  soluble  in  water.  Oxidised  by  chromic 
mixture  it  yields  the  same  products  as  isatropic  acid.  Atronol  is 
isomeric  with  Goldschmiedt  and  Hepf's  dimethyltolane  (Ber.,  6, 
1504). 

a-  or  /S-isatropic  acid  heated  with  concentrated  sulphuric  acid  at 
40 — 45°  dissolves,  with  evolution  of  carbonic  oxide,  and  on  diluting 
the  solutio^n  isatronic  acid,  CnHnOo,  crystallises  out.  It  is  practically 
insoluble  in  water,  readily  soluble  in  alcohol,  ether,  and  acetic  acid. 
Crystallised  from  dilute  alcohol,  it  forms  a  magma  of  iridescent  scales 
(ra.  p.  156 — 157°).  Calcium  isatronate  is  a  gelatinous  precipitate,  be- 
coming heavier  on  boiling.  It  is  anhydrous,  and  practically  insoluble 
in  water.  Barium  isatronate,  (Ci7Hi302)2Ba  -f-  6H2O,  is  little  soluble 
in  cold  water,  and  separates  from  its  saturated  boiling  solution  in  the 
form  of  small  thick  prisms.  Isatronic  acid  is  isomeric  with  atronic 
acid,  but  is  distinguished  from  it  by  comparison  of  the  calcium  and 
barium  salts.  Heated  above  its  melting  point,  isati-onic  acid  yields 
carbonic  anhydride  and  atronol. 

If  sulphuric  acid  acts  upon  a-  or  /^-isatropic  acid  at  a  temperature 
of  90°,  the  sulphonic  acid  of  a  hydrocarbon,  C16H12,  is  formed,  atro- 
uylenesulpho7iic  acid,  CieHioSOa,  together  with  a  small  amount  of  a 
substance  insoluble  in  alkalis,  soluble  in  alcohol  with  blue  fluorescence, 
and  crystallising  in  needles  (m.  p.  227°).  Atronylenesulphonic  acid  is 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  acetic  acid, 
melts  with  partial  decomposition  at  258°,  and  is  not  decomposed  on 
heating  with  water  or  hydrochloric  acid  at  150°.  It  is  readily  soluble 
in  sodium  carbonate,  and  the  solution  remains  perfectly  clear  for 
months  luheri  Icei^t  in  the  dark.  Exposed  to  daylight  it  quickly  becomes 
milky,  instantly  so  in  direct  sunlight,  and  the  decomposition  proceeds 
until  the  whole  of  the  acid  has  been  decomposed.  The  barium  salt  is 
still  more  sensitive  to  light.  The  precipitate  thus  obtained  by  the 
action  of  the  light  is  amorphous,  soluble  in  alcohol,  and  crystallises 
from  it  in  small  colourless  needles  (m.  p.  198°).  Its  composition  is 
expressed  by  the  formula  CigHioSOo,  and  is  named  by  the  autlun* 
atroninsulp]io7ie. 

In  conclusion,  the  author  proposes  constitutional  formulae  for  the 
various  compounds  described.  0.  H. 

Atrolactic,  Phenyllactic,  and  Atroglyceric  Acids.  By  H. 
Kast  {Annalen,  206,  24 — 34). — According  to  a  previous  note  by  the 
author,  atrolactic  and  phenyllactic  acids  closely  resemble  each  other  in 
respect  of  their  melting  points  and  solubility.  It  is  now  shown  that 
the  two  acids,  as  was  to  be  expected,  are  entirely  distinct  comipounds. 

Atrolactic  acid  is  prepared  by  the  action  of  saturated  hydrobromic 
acid  on  atropic  acid,  the  resulting  brominated  acid  being  heated  with 
sodium  carbonate  solution,  acidified  with  hydrochloric  acid,  and  the 
acid  taken  up  by  agitation  with  ether.     The  acid   separates   from  its 
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aqueous    solution   in   large  well-formed    rhombic    plates,   CgHioOa  + 

Phenyllactic  acid  crystallises  without  water  of  crystallisation. 

Barium  phenyllactate  is  little  soluble  in  cold,  more  readily  in  hot 
water,  separating  from  the  solution  in  crystalline  tufts,  (C9ll903)2Ba 
+  lIHoO.  Zinc  phenyllactate,  (09H9C3)2Zn  +  IJH2O,  forms  a  white 
crystalline  powder,  very  little  soluble  in  water. 

Phenyllactic  acid  when  boiled  with  baryta- water  yields  cinnamic 
acid,  whilst  atrolactic  acid  does  not  undergo  any  change  under  similar 
treatment.  Hence  phenyllactic  acid  is  analogous  to  tropic  acid  in  the 
relative  position  of  the  carboxyl  and  hydroxyl  groups.  The  constitu- 
tion of  the  three  isomeric  acids  would  be  as  follows  : — 

Phenyllactic  acid.  Tropic  acid. 

CHPh(0H).CH2.C00H.  CH2(0H).CHPh.C00H. 

Atrolactic  acid. 

CMePh(OH).COOH. 

Atrolactic  acid  readily  dissolves  in  cold  hydrobromic  acid,  and 
hromhydratropic  acid,  C9H9Br02,  soon  separates  from  the  solution  in 
the  crystalline  state.  Phenyllactic  acid  under  similar  conditions  yields 
bromhydrocinnamic  acid.  Corresponding  iodo-compounds  could  not 
be  obtained. 

Dibromhydratropic  acid  treated  with  alkalis  or  their  carbonates  at 
ordinary  temperatures  yields  acetophenone  and  atroglyceric  acid,  the 
relative  proportions  of  the  two  products  depending  on  the  quantity  of 
alkali  employed.  Atroglyceric  acid  is  very  readily  soluble  in  ether 
and  in  hot  or  cold  water,  and  crystallises  in  small  indistinct  crystals 
(m.  p.  146°).  The  calcium  salt,  (C9H904)2Ca,  separates  from  water  in 
hard  crystalline  nodules,  the  barium  compound  in  glistening  scales. 
Both  salts  are  anhydrous.  Atroglyceric  acid  is  isomeric  with  the 
phenylglyceric  or  styceric  acid  of  Anschiitz  and  Kinnicutt,  and  has 
the  constitution  expressed  by  the  formula  CH2(0H).CPh(0H).C00H. 

0.  H. 

Benzidinedisulphonic  Acid.  By  P.  Griess  (Ber.,  14,  300— 
301). — Benzidinedisulphonic  acid,  Ci2H6(NH2)2(S03H)2,  is  obtained  by 
heating  benzidine  with  twice  its  weight  of  fuming  sulphuric  acid  at 
170°;  it  crystallises  in  small  white,  usually  four-sided  leaflets,  which 
are  sparingly  soluble  in  hot  water,  and  insoluble  in  alcohol  and  ether. 
It  is  decomposed  by  heat,  and  with  bromine-water  gives  a  green 
coloration  even  in  dilute  solutions. 

Barium  henzidinedisulphonate  occurs  in  two  forms,  one  of  which, 
Ci2H6(NH2)2(S03)2Ba  +  SHgO,  is  obtained  by  slow  crystallisation 
from  water.  It  is  soluble  in  hot  water,  and  crystallises  in  thin 
shining  white  or  six-sided  leaflets.  The  other  crystallises  with  2H2O, 
and  is  obtained  by  heating  the  dehydrated  salt  with  boiling  water 
insuffici6nt  for  its  solution.  This  latter  crystallises  in  short  thick 
needles. 

Silver  henzidinedisulphonate  is  obtained  as  a  white  crystalline  pre- 
cipitate. 

TetrazO'diphenyldisulphonic  acid,   Ci2H4N4(S03H)2,    is    obtained    by 
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treating  the  aqueous  solution  of  benzidinedisulplionic  acid  with  nitrous 
acid.  It  forms  yellowish- white  microscopic  prisms,  and  is  sparingly 
soluble  in  water.  With  naphtholsulphonic  acids  it  forms  violet-  to 
•brownish-red  azo-dyes. 

The  formation  of  an  isomeride  of  the  above  benzidinedisulphonic 
acid  has  been  observed ;  it  is  distinguished  from  the  above  by  the  lesser 
solubility  of  its  barium  salt,  and  the  greater  solubility  of  its  tetrazo- 
derivative. 

In  a  footnote,  the  author  states  that  colouring  matters  are  obtained 
by  the  action  of  diazo-compounds  on  such  bodies  as  phlorizin. 

P.  P.  B. 

ToluenetrisTilphonic  Acid.  By  P.  Claesson  (Ber.,  14,  307 — 
309). — Toluenetrisulphonic  acid  is  prepared  by  heatina*  1  mol.  of 
potassium  a-toluenedisulphonate  with  3  mols.  of  chlorosulphonic  acid 
at  a  temperature  gradually  rising  to  240°,  until  a  portion  of  the  mass 
dissolves  completely  in  water.  The  product  forms  a  hard  vitreous 
mass  on  cooling.  In  order  to  prepare  the  trisulphonic  acid  from  this 
product,  it  is  converted  into  the  chloride  by  the  action  of  phosphorus 
pentachloride,  and  by  crystallising  from  ether  or  chloroform  the  chlo- 
ride of  toluenetrisulphonic  acid  is  obtained  pure.  The  chloride, 
€7115(80201)3,  crystallises  from  ether  or  carbon  bisulphide  in  lustrous 
silverv  masses,  and  from  chloroform  in  rhombic  tables,  m.  p.  153''. 

Toluenetrisulphonic  acid,  C7H6(SOaH)3  +  6H2O,  is  obtained  by  de- 
composing the  chloride  with  water  at  130 — 140^;  it  crystallises  in 
long  slender  needles  from  water,  in  which  it  is  easily  soluble.  At  100^, 
it  loses  3  mols.  H2O,  and  the  residue  melts  at  145°.  Potassium  toluene- 
tiisulphonate,  07ll5.(SO3K)3  +  S^HaO,  is  easily  soluble  in  water,  and 
at  low  temperatures  crystallises  in  large  rhombic  tables,  which  weather 
on  exposure  to  the  air.     It  loses  its  water  at  100°. 

Barium  toluenetrisulphonate,  (07HfiS:,09)2Ba  -|-  I4II2O,  is  easily 
soluble  in  water,  and  crystallises  in  ill-defined  forms.  In  a  vacuum, 
it  loses  10H,O  ;  2H2O  at  100°,  and  the  remainder  at  200°.  Lead 
tuluenetrisulphonate,  (07H5S309).,Pb  +  8H.0,  f(n'ms  ill-defined  crystals. 

Toluenetrisulphonamide,  07H,.,(S02N'H2)3,  is  insoluble  in  water, 
soluble  in  warm  ammonia,  and  crystallises  in  microscopic  crystals, 
which  melt  with  decomposition  above  300°.  P.  P.  B, 

Sulphamine-  and  Hydroxv-acids  derived  from  Mesitylene. 
By  0.  Jacobsen  {Annnlen,  206,  167 — 206). — OrtJwsidphaminemesity- 
lenic  Acid. — Hall  and  Remsen  obtained  an  acid  which  they  considered 
to  be  the  para-compound  ;  the  author  finds,  however,  that  it  is  the 
ortho-acid  which  is  so  formed.  He  prepares  it  by  boiling  for  two 
days  a  mixture  of  mesitylenesulphonamide,  potassium  dichroniate, 
sulphuric  acid,  and  water.  On  cooling,  the  sulphamincmesitylenic 
acid  separates  out,  together  with  some  unattacked  mesityLmesul- 
phonamide.  By  extracting  with  sodium  carbonate,  saturating:  the 
solution  cooled  to  0°  with  carbonic  anhydride,  repeatedly  shaking 
with  ether,  and  precipitating  the  acid  from  the  solution  of  the  sodium 
salt  with  hydrochloric  acid,  it  may  be  obtained  pure.  It  melts  at 
203°    (corr.).      It    is   almost   insoluble    in   cold,    and    only   slightly 
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soluble  in  hot  water,  easily  in  alcohol  and  ether.  On  heating  with 
lime,  the  acid  gives  metaxylol,  (m.  p.  176 — 177*^).  The  barium  salt, 
[CeH^Me^CSO.NHO-COOJ^Ba  +  SH^O,  crystallises  in  silky  hemi- 
spherical  masses,  which  lose  their  water  of  crystallisation  at  100°/ 
The  calcium  salt,  [C6H2Me2(S02NH2).COO]2Ca  +  SHgO,  is  very 
Soluble  in  water.  It  crystallises  in  vitreous  prisms.  The  copper  salt, 
[C6H2Me2(S02NH2).COO]2Cu  +  SHjO,  is  obtained  by  precipitating  a 
hot  dilute  solution  of  the  barium  salt  with  copper  sulphate.  The  fil- 
ti-ate  yields  light  blue  needles  on  evaporation.  The  anhydrous  salt  is 
dark  green.  The  sodium  salt  is  very  soluble  ;  it  crystallises  from  a 
very  concentrated  solution  in  silky  needles. 

If  the  chromic  mixture  be  allowed  to  act  on  the  mesitylenesulph- 
onamide  for  several  days,  until  on  cooling  no  unattacked  substance 
separates  out,  sulphamineuvitic  acid  is  formed. 

On  fusing  with  potash,  orthosulphaminemesitylenic  acid  yields 
mesitylenic  acid ;  and  mesitylenic  acid  is  also  formed  with  soda,  but 
the  action  takes  place  at  a  very  high  temperature,  and  is  accom- 
panied by  a  secondary  reaction ;  carbonic  anhydride  is  evolved,  and 
metaxylol sulphonamide  is  formed.  The  author  therefore  concludes 
that  the  acid  is  an  ortho-compound. 

Jfarasulphaminemesitylenic  acid  is  formed  in  small  quantities  along 
with  the  above  acid  by  the  action  of  chromic  acid  on  mesitylene- 
sulphonamide.  It  is  best  prepared  by  heating  a  mixture  of  mesity- 
lenesulphonamide  with  potash,  potassium  permanganate,  and  water 
for  12  hours,  and  may  be  separated  from  the  ortho-acid  by  neutrali- 
sing the  dilute  boiling  ammoniacal  solution  with  hydrochloric  acid. 
The  ortho-compound  is  precipitated  immediately,  and  the  para-acid 
separates  out  during  the  cooling.  The  pure  acid  melts  at  276° 
(corr.).  By  heating  with  concentrated  hydrochloric  acid  at  200°,  it 
gives  mesitylenic  acid,  like  the  ortho-compound.  The  author  finds 
that  mesitylenic  acid  obtained  in  this  way  melts  at  169 — 170*^.  The 
.barium  salt  of  the  para-acid,  [C6H2Me2(S02NH2).COO]2Ba  +  2H2O; 
crystallises  in  stellate  groups  of  long  silky  needles.  It  is  much 
more  soluble  than  the  corresponding  ortho-salt.  The  calcium  salt, 
{C6H2Me2(S02NH2).COO]2Ca  +  2H2O,  crystallises  in  vitreous  prisms, 
and  is  less  soluble  than  the  ortho-salt.     The  copper  salt, 

[C6H2Me2(S02NH2).COO]2Cu  -f  H2O, 

crystallises  from  a  warm  dilute  solution  in  ultramarine -blue  mono- 
clinic  prisms.  It  is  decomposed  by  potash.  The  sodium  salt  only 
crystallises  from  very  concentrated  solutions. 

Sulphamineuvitic  Acid. — The  author  prepares  this  acid  by  further 
oxidising  sulphaminemesitylenic  acid  by  means  of  potassium  perman- 
ganate. He  finds  that  the  acid  obtained  from  the  ortho-acid  is  iden- 
tical with  that  prepared  from  the  para-compound.  The  product, 
therefore,  must  be  considered  to  be  orthoparasulphamineuvitic 
acid. 

Anhydrosulphamineuvitic  acid,  C9H705N'S,  is  obtained  by  decom- 
posing the  acid  potassium  salt.  It  dissolves  in  20  parts  of  boiling 
water,  but  is  not  easily  soluble  in  cold  water.  It  is  extremely  soluble 
in  alcohol  and  ether.     It  melts  at  270 — 272°  (corr.). 
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The  Salts  of  Sulphamineuvitic  Acid. — The  normal  barium  salt, 
C9H706NSBa,  is  obtained  by  beating  tbe  anbydro-acid  with  barium 
carbonate.  The  potassium  salt,  C9H7O6NSK2,  is  very  soluble  in  water  ; 
by  heating  the  hot  dilute  solution  with  hydrochloric  acid,  the  acid 
potassium  salt,  CgHgOeNSK,  is  formed.  The  normal  ammonium  salt 
is  obtained  by  neutralising  the  acid  with  ammonia. 

Sulphoucitic  Acid. — The  acid  potassium  salt, 

[C6H2Me(COO)2.S03]H2K  +  2H2O, 

is  easily  soluble  in  hot  water.  It  crystallises  in  large  rhombic  plates. 
The  free  acid  is  obtained  by  suspending  the  lead  salt  in  water  and  de- 
composing it  with  sulphuretted  hydrogen ;  it  crystallises  in  small 
pointed  crystals,  which  are  anhydrous,  best  in  the  presence  of  a  small 
quantity  of  sulphuric  acid.  The  normal  barium  salt,  (C9H5S07)2Ba3,  is 
obtained  by  heating  the  free  acid  with  barium  carbonate.  It  crystal- 
lises in  short  needles  containing  no  water  of  crystallisation.  The 
autlior  finds  that  by  boiling  with  soda  or  hydrochloric  acid,  sulph- 
amineuvitic acid  loses  ammonia. 

Hydroxyuvitic  Acid. — The  author  considered  it  probable  that  the 
hydroxyuvitic  acid  formerly  obtained  by  him  from  a-hydroxymesity- 
lenic  acid  and  from  mesitol  (Annalen,  195,  287)  was  the  diortho-com- 
pound.  He  finds,  however,  that  with  superheated  hydrochloric  acid,  it 
gives  ortho-  and  not  para-cresol,  so  that  it  would  seem  pix)bable  it  is  the 
ortho-para-acid.  He  has  prepared  a  hydroxyuvitic  acid  from  sulph- 
amineuvitic acid,  and  finds  that  it  is  not  identical  with  that  obtained 
from  mesitol.  The  free  acid  is  very  soluble  in  alcohol,  but  almost 
insoluble  in  chloroform.  It  is  obtained  in  very  large  crystals  of  j^ 
^  cm.  diameter,  when  a  stream  of  hydrochloric  acid  gas  is  passed  into 
a  warm  dilute  alcoholic  solution,  and  the  liquid  is  allowed  to  cool.  It 
melts  at  about  290°  with  partial  decomposition.  It  sublimes  when 
heated  between  watch-glasses.     The  normal  barium  salt, 

C6H2Me(OH)(COO)2Ba, 

separates  out  from  a  tolerably  concentrated  solution  in  warty  gelati- 
nous masses.  The  normal  calcium  salt,  C6H,,Me(OH)(COO)2Ca  -f 
2H2O,  is  precipitated  when  the  acid  is  boiled  with  calcium  carbonate 
and  a  small  quantity  of  milk  of  lime.  The  acid  calcium  salt, 
[CeH2Me(OH)(C002)]2H2Ca  +  2H,>0,  is  obtained  by  heating  the 
acid  with  an  insufficient  quantity  of  calcium  carbonate.  The  baf>ic 
calcium  salt  is  formed  by  the  action  of  milk  of  lime  on  the  normal 
salt.     The  dimethyl  salt  of  orthoparahydroxyuvitic  acid, 

C6H2Me(OH)(COOMe)o, 

is  obtained  by  passing  hydrochloric  acid  gas  into  a  methyl  alcohol 
solution  of  the  acid,  and  then  distilling  with  steam.  It  crystallises 
from  dilute  alcohol  in  large  pointed  needles  (m.  p.  128°).  (The 
dimethyl  salt  of  the  diortho-acid  melts  at  79°.)  The  liquid  which  re- 
mains when  the  dimethyl  salt  has  been  separated  gradually  deposits 
needles  of  hydroxy -ethyluvitic  acid,  CcH,Me(OH)(COOEt)COOH  + 
HjO.  It  is  completely  saponified  by  boiling  with  concentrated  soda 
solution.  The  calcium  salt,  [C6H2Me(OH)(COOEt).COO]2Ga,  crys- 
tallises from  an  aqueous  solution  in  nodules  composed  of  fine  needles. 

2  i)  2 
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The  author  shows  that  the  hydroxjuvitic  acid  obtained  from 
orthohydroxymesitylenic  acid  is  the  diortho-acid,  and  that  obtained 
from  snlphamineuvitic  acid  is  the  ortho-para-acid.  He  states  that  his 
diortho-acid  is  probably  identical  with  Bottinger's  yS-hydroxyuvitic 
acid  (Annalen,  189,  181),  but  thinks  it  unlikely  that  Bottinger's 
a-acid  is  the  ortho-para-compound. 

Sulphaminetrimesic  Acid. — The  acid  potassium  salt  is  obtained  from 
the  bye-products  formed  in  the  oxidation  of  sulphamiDcmesitylenic 
acid.     It  is  very  soluble  in  water. 

HydroxijtrimesiG  acid  is  obtained  by  fusing  the  potassium  salt  of 
sulphaminetrimesic  acid  with  potash.  When  pure,  it  crystallises 
from  an  aqueous  solution  in  very  long  silky  needles.  The  author 
proves  this  acid  to  be  identical  ivith  that  obtained  by  Ost  (/.  pr.  Chem., 
14,  110).  J.  I.  W. 

Azo-derivatives  of  Toluene.  By  J.  Borsilowskt  {Annalen, 
207,  102). — Paratoluidine  sulphate  on  oxidation  in  alkaline  solutiou 
with  potassic  ferricyanide  yields  about  60  per  cent,  of  two  products, 
a  red  and  a  yellow  body,  both  of  which  are  somewhat  insoluble  in  cold 
alcohol,  the  red  one  almost  entirely  so.  The  yellow  substance  (m.  p. 
144°)  is  identical  with  the  parazotoluene  obtained  by  Petrieff  from 
nitrotoluene  (Ber.,  3,  649).  The  red  substance  crystallises  from  ether 
or  benzene  in  fine  rhombohedral  crystals,  containing  forms  R.  —  2R. 
and  coP2.  Analysis  gives  the  empirical  formula  as  CvHv'N'.  It  melts 
at  244°,  and  decomposes  a  little  above  that  temperature.  It  does  not 
give  salts  with  acids,  and  is  with  difficulty  reduced  by  ammonium 
sulphide  to  a  hydrazo-compound.  The  hydro-compound  forms  white 
brilliant  tabular  crystals  (m.  p.  171 — 172°).  The  results  of  analysis 
point  to  the  formula  CuHielS'a  or  C28H3oISr4.  On  nitration  a  nitro- 
body  was  obtained    giving  figures  on   analysis    Ci4Hii(N02)3N20   or 

From  the  formation  of  an  acetyl  derivative,  and  also  from  salts  of 
the  hydrazo-compound  it  is  possible  that  the  red  body  has  the  formula 
C14H14N2,  a  parazotoluene  (?). 

Metazotoluene. — The  preparation  of  this  body  was  attempted  both 
by  oxidation  of  metatoluidine  and  by  reduction  of  metanitrotolnene. 
The  body  obtained  by  reduction  with  sodium  amalgam_  forms  red 
rhombic  crystals  (m.  p.  54 — 55°)  of  the  form  P,  coPoo,  ooPco. 
It  easily  forms  supersaturated  solutions  in  alcohol.  The  hydrazo-com- 
pound formed  by  the  action  of  ammonium  sulphide  is  a  colourless  oil. 

Metatoluidine  on  oxidation  with  potassic  ferricyanide  gives  a 
yellowish  body  of  m.  p.  219°,  which  is  not  metazotoluene. 

The  oxidation  of  orthotoluidine  did  not  yield  any  product  which 
could  be  isolated  or  purified.  The  same  also  applies  to  methylaniline, 
naphthylamine,  and  toluylenediamine. 

The  author  is  finally  of  opinion  that  the  red  body  from  paratoluidine 
has  one  of  the  two  formulae — 

CHeN :  NC7H7  C^HeN.NCHv 

I  or       I  I 

CHeN :  NC7H7  C7H6N.NC7H7.         W.  R.  H. 
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Isomeric  Xylidines.  By  E.  Wrgblewskt  (Annalen,  207,  91 — 
101). — Of  the  three  possible  isomeric  xylidines  derived  from  meta- 
xylene,  Me  :  Me  :  NHo  =  [1  :  3' :  4],  [1  :  3 :  5],  and  [1:3:  2],  the  two 
last  have  been  investigated  by  the  author. 

Isoxylene  (b.  p.  140 — 141"')  was  purified  and  nitrated;  and  the 
nitroxylene  (b.  p.  235 — 245°)  reduced  to  xylidine,  and  converted  into 
the  acetyl  derivative,  when  it  was  observed  that  another  xylidine 
was  formed,  probably  derived  from  orthoxylene,  which  has  been 
shown  by  Jacobsen  {Annalen,  144,  275)  to  be  present  in  coal-tar 
xylenes. 

On  nitration  the  acetoxylidine  (m.  p.  127°)  gives  acetonitroxylidine, 
CH2Me2(N02).NH.Ac,  separating  from  its  alcoholic  solution  in  white 
crystals  (m.  p.  180°). 

On  treatment  with  strong  sulphuric  acid  it  yields  nitroxylidine, 
C6H2Me2N02.NH2,  in  red  crystals,  volatile  in.  steam  (m.  p.  76°)  ;  these 
by  Griess'  reaction  are  converted  into  a  nitroxylene,  C6H3Me2.N0o, 
yellow  needles,  (ra,  p.  67"^;  b.  p.  255°). 

On  reduction,  this  nitroxylene  yields  a  xylidine,  06H3Me2.NH2,  as 
a  colourless  hquid  (b.  p.  220 — 221°)  not  solidifying  at  — 2U°,  which 
gives  beautiful  crystalline  salts  with  acids.  Its  aceto  derivative  forms 
large  flat  needles  (m.  p.  144- 5°). 

The  above-mentioned  xylidine  is  probably  symmetrical,,  substitution 
in  aromatic  amines  being  generally  quite  regular.  The  analogy  is 
further  supported  by  the  bromination-products  of  xylidine. 

The  author  has  also  obtained  the  third  isomeric  nitroxylene  from 
the  nitroxylidine. 

Separation  of  Orthoxylene  from  its  Isomerides,  and  preparatio7i  of  the 
Xylidine. — Jacobsen  {Ber.^  10,  1010)  first  noticed  the  presence  of 
orthoxylene  in  coal-tar  xylene,  and  separated  it  by  means  of  its  sul- 
phonic  derivative.  This  separation  is  better  elfected  by  conversion  of 
the  mixed  xylenes  into  the  xylidines,  ortho-  and  meta-,  and  heating  for 
three  days  with  glacial  acetic  acid.  The  whole  being  then  fractionally 
distilled,  yields  a  fraction  up  to  310°,  consisting  of  water,  acetic  acid, 
and  unchanged  xylidine  acetate,  metacetxylide  coming  over  above 
320°. 

The  fraction  under  310°,  on  treatment  with  a  potash  solution,  sepa- 
rates an  unchanged  xylidine,  which  may  be  distilled  with  stnam,  and 
again  heated  with  glacial  acetic  acid.  On  distillation,  the  fraction 
under  310°  contains  the  greater  part  of  the  unchanged  (ortho)  xylidine, 
the  fraction  above  820''  consisting  of  a  mixture  of  the  acetyl  derivative 
of  this  with  metaxylidine.  The  new  xylidine.  Me  :  Me :  NHa  =  [1 :  2  :  4J, 
is  a  colourless  liquid  (b.  p.  215°),.  of  sp.  gr.  9942  at  20°,  not  solidifying 
at  —20°.     It  gives  crystalline  salts  with  acid. 

The  corresponding  acetxylide  forms  white  tables  (m.  p.  131 — 132°), 
sparingly  soluble  in  water. 

An  attempt  to  obtain  the  hydrocarbon  by  the  action  of  nitrous  acid 
on  this  xylidine  in  alkaline  solution  failed  to  give  any  definite  result, 
a  body  being  formed  similar  in  properties  to  the  one  obtained  by 
Jacobsen  {Ber.,  10,  1009)  by  the  direct  nitration  of  orthoxylene. 

The  table  exhibits  the  differences  and  properties  of  the  three  xyli- 
dines arising  from  their  structure. 
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[1:3:4].     [1:2:4].     [1:4:5]. 

Xylidine,  b.  p 212°  215°  220—221° 

M.  p.  of  aceto-derivative. .  127°  131—132°      138—139° 

Hydrochloride anhydrous       -h  iOHa         +  OH2. 

W.  R.  H. 

Action  of  Ammonia  on  Isatin.  By  E.  v.  Sommaeuga  (Wien. 
Akad.  Ber.,  [2],  82,  307 — 318). — The  author  in  two  former  papers  in 
the  same  publication  (July,  1876,  and  May,  1877),  described  three 
derivatives  of  isatin  obtained  by  acting  on  it  with  alcoholic  ammonia, 
under  pressure ;  and  he  regarded  these  bodies  as  substitution  products 
of  isatin,  on  the  supposition  that  its  formula  was  CisHioN'204. 

Shadwell  and  Claisen's  experiments  (this  Journal,  1879 ;  Abstr., 
534)  pointed  to  the  formula  CsHsNOa,  and  this  was  supported  by  Baeyer 
(Abstr.,  1879,  937).  In  the  present  paper  the  author  defends  his  own 
view.  Isatin  contains  at  least  one  hydroxyl  group  which  can  be  ex- 
changed for  an  amido- group  by  the  action  of  ammonia,  and  it  is  only 
on  this  supposition  that  the  formation  of  CieHnNsOa  from  Ci6Hi2N204, 
by  the  action  of  dilute  potash,  can  be  explained.  But  if  isatin  contains 
a  hydroxyl  group,  Baeyer's  formula  does  not  express  its  constitution. 
The  author  thinks  it  proved  that  monamidoisatin  contains  two  of  the 
oxygen  atoms  as  a  quinone  group  (O2),  and  dihy dromon amidoisatin 
two  hydroxyl  groups  in  their  place.  G.  T.  A. 

Tetraphenylethane.  By  Zagoumennt  (Bull.  Soc.  CMm.  [2],  34, 
329 — 330). — The  author  has  prepared  tetraphenylethane  by  the  action 
of  nascent  hydrogen  (tin  and  hydrochloric  acid)  on  diphenylcarbinol, 
or  its  ether,  dissolved  in  acetic  acid.  The  reaction  with  the  latter 
substance  is  CHPha.O.CHPhs  +  H2  =  CHPh2.CHPh2  +  H2O.  The 
symmetrical  formula  given  above  for  tetraphenylethane  differs  from 
the  unsymmetrical  one  given  by  Thorner  and  Zincke,  based  on  the 
transformation  of  /3-benzopinacolin,  CPh3.CO.Ph,  into  tetraphenyl- 
ethane by  the  action  of  hydriodic  acid.    The  author  has  repeated  these 

PhaC. 
experiments,  but  assigns  to  iS-benzopinacolin  the  formula  of         |   /O, 

Ph^C^ 
observing  that  it  has  not  the  characters  of  a  ketone.    It  is  not  reduced 
by  tin  and  hydrochloric  acid,  nor  by  zinc  and  acetic  acid ;  boiling 
potassium  hydrate  gives  triphenylmethane  and  benzoic  acid  (?). 

J.  M.  H.  M. 

Diphenylparaxylylmethane  and  Diphenylnaphthylmethane. 

By  Hemilian  (Bull.  80c.  Chirn.  [2],  34,  326). — Biplienylfaraxijlyl- 
methane,  produced  by  the  action  of  phosphoric  anhydride  or  sulphuric 
acid  on  a  solution  of  benzhydrol  in  paraxylene,  forms  large  tabular 
crystals,  melting  at  91°.  Di/phenylnaphthylmethane,  obtained  by  treat- 
ing in  the  same  way  a  mixture  of  benzhydrol  and  naphthalene,  crystal- 
lises in  shining  needles,  melting  at  150°.  J.  M.  H.  M. 

Diphenylenephenylmethane  and  Diphenylenetolylmethane. 

By  Hemilian  (Bull.  Soc.  Chim.  [2],  34,  325— 326).— These  hydro- 
carbons, identical  with  those  obtained  by  the   action  of  phosphoric 
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anhydride  on  solutions  of  fluorenic  alcohol  in  benzene  or  toluene,  are 
easily  produced  by  the  action  of  aluminium  chloride  on  the  chloride 
corresponding  with  fluorenic  alcohol,  dissolved  in  excess  of  benzene  or 
toluene.  J.  M.  H.  M. 

Diphenylbenzenes.  By  Schmidt  and  Schultz  (Annalen,  203, 
118 — 137). — The  authors  have  repeated  the  original  experiment  of 
Berthelot,  of  passing  benzene-vapour  through  a  tube,  at  a  bright  red 
heat,  and  have  obtained  a  number  of  hydrocarbons,  in  addition  to 
diphenyl. 

From  the  fractions  boiling  above  260°  the  following  bodies  have 
been  isolated : — 

Diphenylbenzene,  C18H14,  crystallises  from  hot  alcohol  in  fine  shining 
plates  (m.  p.  205°  ;  b.  p.  288°;  under  45  mm.  it  boils  at  250°).  It 
gives  a  dinitro-product,  sparingly  soluble  in  alcohol,  and  crystallising 
in  long  monoclinic  needles  (m.  p.  277°). 

On  oxidation,  it  appears  to  give  a  nitrodiphenylenecarboxylic  acid 
(ra.  p.  290°),  not  identical  with  the  acid  of  m.  p.  252°,  obtained 
directly  from  paradiphenylenecarboxylic  acid. 

Trinitrodiphenylbenzene,  Ci8Hu(N02)3,  forms  slender  rhombic 
crystals  (m.  p.  195^).  It  is  not  oxidised  by  chromic  acid.  On  reduction 
it  appears,  however,  to  give  an  amido-body,  melting  at  169'5°. 

Isodiphenylbenzene,  CisHu,  is  easily  separated  from  diphenylbenzene 
by  the  difference  in  their  solubility  in  alcohol.  It  crystallises  in  long 
needles  (m.  p.  85°;  b.  p.  363°). 

The  yield  of  isodiphenylbenzene  from  benzene  is  about  2  per  cent. 
It  gives  a  trinitro-product  (m.  p.  200°),  which  also  resists  oxidation  by 
chromic  acid.  On  oxidation,  a  basic  substance,  melting  at  288°,  is 
obtained. 

Isodiphenylbenzene,  when  oxidised  with  chromic  acid,  yields  benzoic 
acid,  paradiphenylcarboxylic  acid,  and  another  acid  in  very  small 
quantity,  of  the  composition  of  a  diphenylcarboxylic  acid,  and  giving 
a  soluble  barium  salt. 

•  Benzerythrene,  C24H1R.  This  substance  is  left  as  an  insoluble  powder 
<on  treating  the  dark  coloured  very  high  boiling  products  with  alcohol. 
-  Its  best  solvent  is  benzene,  from  which  it  crystallises  in  colourless 
plates  (m.  p.  307°  and  308°)  which  become  strongly  electrical  when 
warmed. 

Triphenylene,  CigHis.  This  body  was  separated  from  the  alcoholic 
.washings  of  the  crude  benzerythrene  as  a  picric  acid  compound.  It  is 
probably  identical  with  Berthelot's  triphenylene,  and  isomeric  with 
chrysene  and  the  body  of  the  formula  CigHja,  obtained  by  one  of  the 
authors  by  the  action  of  sodium  on  bromobenzene. 

A  number  of  oily  products  of  very  high  boiling  points,  and  not 
forming  compounds  with  picric  acid,  were  also  formed,  but  have  not 
been  investigated.  W.  R.  H. 

Oxidation  of  a-  and  /3-Dinitronaphthalene  by  Nitric  Acid. 

By  Beilstein  and  Kouebatoff  (Bull.  Soc.  Ghim.  [2],  34,  327).— The 
specific  gravity  of  the  nitric  acid  employed  was  1*15°,  and  the  tempera- 
tare    150°.      a-Dinitronaphthalene    furnishes   ordinary    nitrophthalic 
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acid,  dinitrobenzoic  acid,  and  picric  acid.  /y-Dinitronaphtlialene  gives 
dinitrophthalic  acid,  melting  at  266°,  dinitrobenzoic  acid,  and  picric 
acid.  The  barium  salt  of  the  dinitrophthalic  acid  produced  in  the 
latter  case  is  a  crystalline  powder,  insoluble  in  water.  The  hydrogen 
ethyl  salt,  COOH.C6H2(N02)2.COOEt,  crystallises  in  needles,  fusible 
at  186°.     Ethyl  dinitrobenzoate  meits  at  91°.  J.  M.  H.  M. 

Methylnaphthalene.  By  F.  Reingruber  (Annalen,  206,  367 — 
380). — By  fractional  distillation  of  those  portions  of  coal-tar  oil  which 
boil  between  220 — 270°,  the  author  has  separated  an  oil,  intermediate 
in  its  boiling  point  between  naphthalene  and  acenaphthene.  This 
hydrocarbon  was  purified  by  exposing  the  various  fractions  to  the  cold 
of  winter,  and  separating  out  the  oil  from  the  other  hydrocarbons, 
which  solidify  at  a  temperature  of  —12°  to  —20°.  By  treatment  with 
soda,  and  then  with  fuming  nitric  acid,  the  hydrocarbon  was  obtained, 
mixed  with  water  and  other  impurities.  These  latter  can  only  be 
removed  by  distillation  over  phosphoric  anhydride,  and  treatment  with 
chromic  acid  mixture :  purified  in  this  way,  the  hydrocarbon  has  the 
composition  of  methylnaphthalene,  CnHio.  It  is  a  colourless,  faintly 
blue,  fluorescent  oil,  which  solidifies  at  —18°  to  —20°  into  a  solid  mass 
of  crystalline  structure,  melting  above  —18°.  It  ismiscible  in  all  pro- 
portions with  alcohol,  ether,  benzene,  &c.,  insoluble  in  water,  but 
passes  over  in  a  current  of  steam.  This  methylnaphthalene  is  isomeric 
with  the  methylnaphthalene  obtained  by  Fittig  {Amialen,  155, 112)  from 
a-bromoaaphthalene  and  methyl  iodide. 

Synthetical  methylnaphthalene.  From  coal-tar. 

Sp.  gr.  at  11-5  =  1-10287  Sp.  gr.  at  22°  =  1-0042 

B.  p.  231—232°  B.  p.  243° 

At  -  18°  fluid.  At  -  18°  solid. 

The  hydrocarbon  from  coal-tar  is  then  probably  /5-methylnaphthalene. 
The  author  isolated  the  barium  salt  of  /^-methylnaphthalenesulphonic 
acid  (CiiH9S03)2Ba,  as  a  white  salt,  showing  no  signs  of  crystallisa- 
tion. The  preparation  of  oxidised  compounds  and  nitro-derivatives 
failed ;  a  bromo-compound  was  obtained,  but  only  in  an  impure  state. 
The  author  has  found  naphthalene  even  in  portions  of  coal-tar  boiling 
at  263°  ;  above  that  temperature  diphenyl  was  found.  Y.  H.  V. 

Nitroso-^-naphtholsTilphonic  Acid.  By  R.  Meldola  (Chem. 
News,  42,  175). —  By  mixing  a  solution  of  a  salt  of  |3-naphtholsul- 
phonic  acid  (mono)  with  a  solution  of  sodium  nitrite  in  equivalent 
quantities,  and  acidulating  with  dilute  hydrochloric  acid,  a  deep 
orange-coloured  liquid  is  obtained  from  which  the  barium  salt  of 
nitroso-^-naphtholsulphonic  acid  is  precipitated  on  adding  ammonia 
and  barium  chloride.     This  acid  appears  to  form  two  classes  of  salts, 


typified    by   the    barium   compounds  n ^*'}j^/]o-qwxjq\  Qr)^]>"^^>  ^^^ 

oH,(NO)<g^^>Ba. 

The  former  crystallises  in  large  flat  orange  needles  with  1  mol.  HjO, 


ORGANIC  CHEMISTRY.  437 

and  the  latter  in  microscopic  green  needles  with  2  mols.  H.O.  The 
most  characteristic  reaction  of  the  nitroso-sulphonic  acid  is  that  with 
the  phenols  and  amines,  which  results  in  the  formation  of  a  series  of 
red  and  violet  colouring  matters.  D.  B. 

Commercial  Lemon  Oil.  By  F.  Flavitzky  (Bull.  Soc.  Chim.  [2], 
35,  171 — 172). — Commercial  lemon  oil  of  rotatory  power  [a]D  = 
+  (50°  contains,  besides  the  right-handed  terebenthene,  a  left-handed 
one  (b.  p.  165"),  having  the  properties  of  French  terebenthene;  its 
sp.  gr.  is  0*857  at  20°,  and  [a]D  =  —29-8°;  it  forms  a  hydrochloride 
having  the  rotatory  power  [aju  =  —  25"9°.  From  the  large  quantity 
the  oil  contains  (above  10  per  cent.),  it  would  appear  to  be  an  adulte- 
ration. If  the  dextrorotatory  terebenthene  (b.  p.  177°,  sp.  gr.  0'844;^ 
[aji)  =  -f  92*3)  were  perfectly  pure,  its  rotatory  power  would  in  all 
probability  be  higher  and  nearer  to  that  of  orange  oil,  which  is  above 
+  100°.  With  hydrochloric  acid  gas  in  presence  of  moisture  it  readily 
yields  a  dihydrochloride,  and  also  when  hydrochloric  acid  is  passed 
into  its  ethereal  or  acetic  acid  solution.  L.  T.  O'S. 

The  Terebenthenes.  By  F.  Flavitzkt  {Bull.  Soc.  Chim.  [2],  34, 
342 — 343). — The  author  considers  liquid  terebenthene  hydrochloride 
to  be  a  mixture  of  the  solid  hydrochloride  and  the  dihydrochloride. 
The  dihydrochloride  is  formed,  according  to  Berthelot,  by  tlie  action 
of  hydrochloric  acid  on  terebenthene  solutions,  whilst  the  solid  hydro- 
chloride is  produced  by  the  action  of  hydrochloric  acid  on  terebenthene 
itself.  The  author  finds  that  the  formation  of  the  one  or  the  other 
depends  on  the  solvent,  terebenthene  in  carbon  bisulphide  giving  the 
hydrochloride,  whilst  terebenthene  in  aqueous  or  alcoholic  solution 
furnishes  the  dihydrochloride.  The  hydrochloride  is  formed  directly 
from  the  terebenthene,  whilst  the  formation  of  dihydrochloride  is 
probably  preceded  by  hydration,  and  is  accompanied  by  isomerisation. 

The  author  has  succeeded  in  retran storming  terpene  dihydrochlo- 
ride into  terpene,  by  placing  it  in  contact  with  dilute  alcohol ;  in  fact, 
the  formation  of  terpene  dihydrochloride  depends  on  the  strength  of 
the  hydrochloric  acid  used,  a  dilute  solution  causing  the  inverse 
change.  The  author  has  also  studied  the  hydration  of  laevorotatory 
terebenthene  from  French  turpentine  by  a  solution  of  sulphuric  acid 
in  alcohol.  1  part  terebenthene  (ocy  =  —33°)  placed  in  contact  with 
1|  parts  alcohol  (90  per  cent.)  and  -J  part  sulphuric  acid  (1"64)  for 
12  hours,  dissolves  to  the  extent  of  tliree-fourths,  and  water  precipi- 
tates from  the  solution  a  substance  with  rotatory  power  a,  =  —40°. 
This  substance  is  not  homogeneous,  only  half  of  it  dissolving  in 
sulphuric  acid  and  alcohol ;  by  fractional  distillation  in  a  current  of 
steam  a  substance,  doHigO,  is  obtained  with  rotatory  power  a,  = 
—  56'2°.  This  the  author  calls  laevorotatory  hydrate  of  terebenthene. 
It  dissolves  in  alcoholic  sulphuric  acid,  losing  its  rotatory  power ;  on 
adding  water,  it  yields  terpene  ;  hydrochloric  acid  gas  transforms 
it  into  inactive  dihydrochloride ;  treated  with  acetic  anhydride,  it 
yields  a  new  laevorotatory  (iso)  terebenthene  (a,  =  —  61°)  boiling 
above  175°,  and  a  substance  whose  composition  approaches  that  of  an 
acetic  salt  of  leBvorotatory  terebenthene  hydrate.     The  laevorotatory 
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isoterebentLene  is  transformed  into  diliydrocliloride  bj  hydrochloric 
acid.  The  author  thinks  it  should  be  classed  with  laevorotatory  tere- 
benthene  from  oil  of  elemi,  which  has  an  equal  and  opposite  rotatory 
power  to  the  terebenthene  from  citron  oil.  In  dissolving  terebenthene 
in  a  mixture  of  sulphuric  acid  and  alcohol,  some  portion  is  converted 
into  terebenthenesulphuric  acid,  which,  when  treated  with  water, 
yields  a  hydrate  and  a  hydrocarbon.  J.  M.  H.  M. 

A  New  Property  of  Camphor.  By  M.  Ballo  (Ber.,  14,  334— 
335). — When  an  excess  of  camphor  is  brought  into  a  hot  alcoholic 
solution  of  camphor  containing  from  36 — 65  percent.,  th^  camphor 
forms  a  liquid  compound  floating  on  the  top  of  the  solution  (m.  p.  66 
— 71°).  This  liquid  after  solidifying  and  drying  at  the  ordinary 
temperature  contains  but  traces  of  alcohol.  P.  P.  B. 

Liquid  Camphor.  Ry  W.  Alexejkff  (Bull.  Soc.  Chim.  [2]  35, 
107). — In  continuing  the  researches  of  F.  Wreden  (this  Journal,  36, 
69)  on  liquid  camphor,  the  author  finds  that  its  analysis  does  not 
agree  with  the  formula  for  camphor,  but  on  fractionation  a  liquid 
(b.  p.  175 — 179°)  is  obtained  whose  composition  is  very  close  to  that 
of  cymene,  and  their  densities  are  identical  (0*814) . 

By  the  action  of  fuming  hydrochloric  acid  on  liquid  camphor  at 
170°  for  20  hours,  a  liquid  is  obtained  separating  into  two  fractions, 
one  (b.  p.  180 — 190°)  probably  containing  cymene,  and  the  other, 
boiling  above  200°,  containing  solid  camphor.  L.  T.  O'S. 

Oxidation-products  of  Camphor.  By  M.  Ballo  {Ber.,  14,  332 
— 333). — The  author  replies  to  Kachler  (this  Journal,  38,  559)  who 
states  that  the  adipic  acid  observed  by  the  author  amongst  the  oxida- 
tion-products of  camphor  (ibid.,  50),  is  identical  with  hydro-oxycam- 
phoronic  acid.  The  reasons  adduced  by  Kachler  for  regarding  hydro- 
oxycamphoronic  acid  as  bibasic  are  regarded  as  insufficient,  as  the  results 
of  the  analysis  of  its  acid,  calcium  and  ammonium  salts,  may  be 
equally  well  explained  by  viewing  them  as  mixtures  of  acid  and 
neutral  calcium  adipate,  and  of  ammonium  adipate  and  adipic  acid 
respectively.  P.  P.  B. 

Action  of  Bromine  and  Chlorine  on  Nitrocamphor.    By  R. 

ScHiFr  (Gazzetta,  10,  21 — 27).  — As  the  action  of  nascent  hydrogen  or 
alcoholic  potash  on  bromonitrocamphor  gives  rise  to  the  formation  of 
a  phenol  (nitrocamphor)  by  the  substitution  of  an  atom  of  hydrogen 
for  one  of  bromine,  it  seemed  probable  that  the  group,  OBr,  existed 
in  bromonitrocamphor.  To  confirm  this,  it  was  necessary  to  replace 
the  hydrogen  of  the  OH  group  in  nitrocamphor  by  bromine  ;  accord- 
ingly a  cold  aqueous  solution  of  potassium  nitrocamphor  was  treated 
with  bromine  in  the  right  proportion,  when  a  substance  crystallising 
from  alcohol  in  splendid  needles  was  obtained  closely  resembling 
bromonitrocamphor  in  appearance,  but  melting  at  94  — 95°  instead  of 
104°.  On  analysis  its  formula  was  found  to  be  C3oH43N3Br20i4,  and  it 
may  be  regarded  as  derived  from  bromonitrocamphor  and  nitrocam- 
phor as   follows:    2CioHi4(OBr).N02   +   C,oHu(OH).N02    +   50  = 
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C3oH43N3Br20u-  When  this  substance  in  toluene  solution  is  boiled 
with  sodium  corresponding  to  4  atoms,  sodium  nitrocamphor  is  pre- 
cipitated, whilst  bromonitrocaraphor  remains  in  solution.  Alcoholic 
potash  acts  energetically  on  it,  potassium  bromide  is  formed,  and 
nitrocamphor  is  found  in  the  solution,  exactly  as  in  the  case  of  bromo- 
nitrocamphor. 

When  chlorine  is  passed  into  a  solution  of  potassium  nitrocamphor, 
a  white  pulverulent  precipitate  is  obtained  which  may  be  crystallised 
from  dilute  alcohol.  The  chlorinated  product  thus  obtained  has  an 
odour  of  turpentine,  melts  at  110°,  and  is  insoluble  in  acids  and  alkalis. 
The  analyses  gave  results  corresponding  with  the  formula 
C30H43N3CI2OU  =  2CioH,4(OCl).N02  +  C:„Hu(0H).N02  +  20.  The 
compound,  therefore,  contains  3  atoms  of  oxygen  less  than  the  bromine 
derivative  previously  described. 

The  author  is  engaged  in  experiments  to  ascertain  iu  what  way  these 
oxvgen  atoms  are  united  with  the  bromonitrocamphor  and  nitro- 
camphor in  the  new  substance.  C.  E.   G. 

Decomposition  of  Glucosides  by  Heat.  By  H.  Schiff  (Ber., 
14,  302— S04<).—Aesculin  (m.  p.  204-2—205°)  heated  at  230°  is  de- 
composed into  aesculetin  and  glucosan,  thus : 

CisHieOg  =  CgHeOi  +  CeHioOs- 

Phlorizin  melts  at  110°  (Stas  109°)  to  a  semi-fluid  opaque  mass;  by 
further  heat  it  becomes  solid,  and  melts  again  at  170 — 171°  (158 — 
163°  Stas)  ;  when  heated  to  temperatures  slightly  below  170°,  the 
product  consists  of  glucosan  and  phloretin.  J.  Loewe  (Zeits.  Anal. 
Chem.,  15,  28)  finds  that  phlorizin  is  decomposed  at  130°  into  phloretin 
and  glucose,  CeHiaOc ;  the  formation  of  the  latter  the  author  regards 
as  due  to  its  regeneration  from  glucose.  Phloretin  melts  at  253°  and 
255°  to  a  brownish-red  mass. 

Arbutin  melts  at  166 — 167°  ;  it  is  undecomposed  at  200°. 

Salicin  melts  at  201°;  by  continued  heat  at  230—240°  it  is  partially 
decomposed  into  saliretin  and  glucosan. 

Helicin  melts  at  174°,  and  yields  but  little  salicaldehydc  even  when 
heated  at  185 — 194°,  being  resolved  into  a  gummy  mass. 

P.  P.  B. 

A  Modification  of  Helicin.  By  H.  Schiff  (Ber.,  14,  317—319). 
If  helicin,  moistened  with  dilute  nitric  acid  and  dried  by  exposure 
to  the  air,  is  heated  at  110 — 115°,  a  portion  is  converted  into  an 
amorphous  modification  insoluble  in  the  solvents  of  crystalline  helicin ; 
it  is  without  action  on  the  yellow  solution  of  rosanilino  in  sulphurous 
acid ;  it  does  not  melt,  and  decomposes  when  heated  to  220 — 250°. 
Amorphous  helicin  is  only  resolved  into  glucose  and  salicaldehyde 
after  continued  boiling  with  dilute  sulphuric  acid,  whereas  the  crys- 
talline variety  is  easily  decomposed.  The  amorphous  may  be  con- 
verted into  the  crystalline  variety  by  crystallising  it  from  warm  dilute 
hydrochloric  acid.  Crystalline  helicin  is  converted  into  the  amor- 
l»hous  variety  by  heating  it  at   180 — 185°.     The  author  regards  the 
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araorphoTis  helicin  as  a  polymeride  of  ar.liydrous  helicin,  tlie  crystal- 
line variety  having  the  formula  SCisHieO?  -f  2H2O.  P.  P.  B. 

Glucoside  from  the  Ivy.  By  L.  Yernet  (Compt.  rend.,  92, 
360 — 362). — Ivy  leaves,  collected  in  December,  bruised,  and  exhausted 
■with  water,  were  treated  with  alcohol,  and  the  alcoholic  extract  eva- 
porated to  dryness.  The  residue  was  extracted  with  benzene,  and  the 
insoluble  matter  then  boiled  with  acetone,  which  deposited  the  gluco- 
side on  cooling.  This  glucoside  crystallises  in  mammillary  groups 
of  silky  colourless  needles,  which  have  a  slightly  sweet  taste  and  a 
neutral  reaction.  At  22°,  its  freshly-prepared  alcoholic  solution  has  a 
leevorotatory  power  for  [a]©  =  —47*5°.  It  dissolves  easily  in  alkalis 
in  the  cold,  is  insoluble  in  water,  chloroform,  and  petroleum,  is  slightly 
soluble  in  acetone,  benzene,  and  ether  when  cold,  but  dissolves  in 
these  liquids  when  hot.  Its  best  solvent  is  boiling  alcohol  at  90°.  At 
233°  it  melts,  becoming  slightly  coloured ;  at  higher  temperatures  it  is 
decomposed,  and  burns  without  residue.  The  glucoside  has  no  action 
on  Fehling's  solution,  but  when  boiled  with  dilute  sulphuric  acid,  it 
yields  a  sugar  and  a  neutral  body.  The  sugar  crystallises  on  the  slow 
evaporation  of  its  alcoholic  solution  in  bulky  transparent  crystals, 
which  have  a  decided  sweet  taste,  reduce  Fehling's  solution,  and  are 
not  fermented  by  yeast.  The  rotatory  power  of  its  solution  in  cold 
water,  immediately  after  preparation,  tor  [aJD  =  +  98*58° ;  the  day 
after  it  was  only  [aj^  =  -|-  76*2°.  The  neutral  body  forms  fine  pris- 
matic needles  without  taste  or  smell,  melting  between  278°  and  280°. 
With  solvents  it  behaves  like  the  original  glucoside,  but  is  less  soluble 
in  alcohol,  and  does  not  dissolve  in  alkalis.  Its  dextrorotatory  power 
for  [a]D  =  +  42'6°.  Its  composition  is  CseHuOe,  that  of  the  glucoside 
being  C32H540n.  According  to  this  formula,  the  glucoside  should  give 
29*2  per  cent,  of  its  weight  of  sugar ;  the  author  obtained  283  per 
cent.  The  ivy  leaves  do  not  contain  more  than  0'4  to  0*5  per  cent,  of 
glucose.  C.  H.  B. 

Remarks   on  the   Chemical  Nature   of  Picrotoxin.    By  E. 

Patekno  and  A.  Oglialoro  (Gazzetta,  10,  36 — 52). — The  authors,  after 
a  brief  summary  of  the  earlier  researches  on  picrotoxin,  criticise  the 
recent  paper  by  Barth  and  Kretschy  (this  volume,  p.  286).  Of  the 
three  compounds  stated  by  them  to  be  present  in  Cocculus  indicus^ 
"annimirtin"  has  never  been  in  the  authors'  hand,  as  the  material 
they  employed  was  obtained  from  Kahlbaum,  and  had  already  been 
purified  by  several  crystallisations.  They  consider  the  "picrotoxin" 
and  "  picrotin"  of  Barth  and  Kretschy  to  be  products  of  decomposition 
of  the  true  picrotoxin  formed  during  the  repeated  boiling  with  ben- 
zene, "picrotin"  being  identical  with  the  hydrate  of  picrotoxide, 
C15H18O7  (this  Journal,  1879,  Abstr.,  729);  whilst  the  "picrotoxin" 
is  a  new  compound,  for  which  the  authors  propose  the  name  of  picro- 
toxinin,  to  distinguish  it  from  the  true  picrotoxin  contained  in  G. 
indicus.  The  authors  moreover  adhere  to  the  formulae  originally 
given  by  them,  and  show  that  the  results  of  Barth  and  Kretschy's 
analysis  are  in  accordance  with  them. 


ORGANIC  OHEMISTKY.  441 

The  decomposition  of  picrotoxin  into  picrotin,  CieHigO;,  and  picro- 
toxinin,  CisHieOe,  may  be  expressed  thus : — 

C30H34O13  =  CioHigO;  +  CisHieOe.  C.   E.   G, 

Waldivin.  By  0.  Tanret  {Bull.  Soc.  Chim.  [2],  35,  104—105).— 
The  powdered  fruit  of  Simaba  waldivia  is  exhausted  with  alcohol, 
the  solution  distilled,  and  the  residue,  whilst  warm,  treated  with 
chloroform.  The  chloroform  solution  is  evaporated  to  dryness,  and 
the  residue  exhausted  with  water.  On  cooling,  the  aqueous  solution 
deposits  waldivin,  C18H24O10.5H2O,  in  hexagonal  prisms,  terminating 
in  double  pyramids.  It  may  be  purified  by  recrystallisation  and 
treatment  with  animal  charcoal.  On  heating,  the  crystals  first  lose 
their  water  of  crystallisation,  and  then  melt  at  230°,  slightly  changing 
in  colour.  Waldivine  is  optically  inactive,  soluble  in  chloroform  and 
in  alcohol  of  70°,  sparingly  in  water,  but  more  so  in  presence  of  acids 
and  salts  ;  insoluble  in  ether.  It  is  neutral,  has  an  intensely  bitter 
taste,  and  is  precipitated  by  tannin  and  ammoniacal  lead  acetate.  It 
is  dissolved,  apparently  without  change,  by  sulphuric  and  nitric  acids. 
Caustic  alkalis  and  alkaline  carbonates  decompose  waldivin,  giving  a 
yellow  solution,  which  reduces  Fehling's  solution,  and  turns  the  plane 
of  polarisation  to  the  right.  The  yellow  colour  is  destroyed  on  addi- 
tion of  an  acid.     The  alkaline  solution  has  no  bitter  taste. 

L.  T.  O'S. 

Acid  from  Viscum  Album.  By  Pavlevsky  {Bull.  Soc.  Chim.  [2], 
34,  348). — The  leaves  of  Viscum  album,  boiled  with  water  acidified 
with  nitric  acid,  yield  an  acid  crystallising  in  large  clinorhombic 
prisms,  slightly  soluble  in  water,  insoluble  in  alcohol  and  ether,  having 
the  empirical  formula  (CH303)HO,  and  melting  at  101—103°).  The 
silver  salt  is  explosive.  J.  M.  H.  M. 

Cape  Tea.  By  H.  G.  Geeenish  {Pharm.  J.  Trans.  [3],  11,  669— 
672). — This  name  is  given  to  a  drug  (also  called  "  Honig-thee") 
used  at  the  Cape  of  Good  Hope  as  a  substitute  foi-  tea.  It  consists  of 
the  stalks  and  leaves  of  Ci/clojdoj  longifolia  and  other  species  of  the 
Bame  genus  (order  Leguminosae).  The  microscopical  examination  is 
given  (Wid.  [3],  11,  549). 

Chemical  exami'nation. — By  treating  a  concentrated  aqueous  decoc- 
tion of  the  stalk  and  leaves  with  neutral  lead  acetate,  a  dark-brown 
precipitate  is  obtained;  a  further  precipitate  of  a  lighter  colour  is  ob- 
tained by  treating  the  filtrate  with  basic  lead  acetate,  and  the  filtrate 
from  this  precipitate  yields  a  bright-yellow  precipitate  with  potash. 
The  first  precipitate  was  freed  from  lead  by  suspension  in  water  and 
treatment  with  sulphuretted  hydrogen,  the  solution  evaporated  to 
dryness,  and  the  residue  exhausted  with  alcohol.  From  the  alcoholic 
solution,  a  pale  reddish  substance  was  deposited.  On  mixing  the 
mother-liquor  with  ether,  a  further  quantity  of  the  red  compound  was 
obtained.  This  compound  gave  a  rose-red  coloration  when  boiled 
with  hydrochloric  acid ;  it  is  very  hygroscopic.  The  analyses  of  the 
two  preparations  gave  results  corresponding  with  the  formuleo  C^sH.^sOia 
and  C26H,h0i32H20. 

For  the  investigation  of  this  body,  a  larger  quantity  of  it  was  pre- 
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pared  by  digesting  an  aqueous  decoction  with  lead  hydrate,  suspending 
the  precipitate  in  alcohol  (50  per  cent.),  decomposing  it  as  above, 
concentrating  the  solution  under  reduced  pressure,  and  evaporating 
in  a  vacuum  to  a  syrupy  consistency.  The  residue  was  treated  with 
absolute  alcohol,  and  the  solution  filtered  from  insoluble  matter.  The 
filtrate  (200  c.c.)  was  fractionally  precipitated  with  ether  (200,  300,  and 
400  c.c),  when  the  red  compound,  cyclopin,  separated;  the  last 
fraction  being  the  purest,  was  analysed,  and  gave  results  corresponding 
with  the  formula  C25H28O13H2O.  The  differences  in  the  composition 
may  be  attributed  to  the  hygroscopic  nature  of  the  substance  when 
boiled  with  dilute  acids.  Cyclopin  assumes  a  bright-red  colour,  and, 
on  standing,  the  solution  deposits  red  flakes  of  cyclopia-red,  Ci9H2jOio ; 
grape  sugar  is  also  formed ;  it  is  therefore  a  glucoside.  Cyclopin  is 
insoluble  in  benzene,  ether,  light  petroleum,  chloroform,  and  carbon 
bisulphide,  but  very  soluble  in  water.  It  dissolves  in  concentrated 
sulphuric  acid,  with  a  red-brown  colour.  With  Frohde's  reagent  it 
gives  a  violet-red  coloration,  and  with  potash  a  brown-red  solution 
is  obtained,  with  green  fluorescence.  It  gives  precipitates  with 
copper,  lead,  and  silver  solutions ;  in  neutral  solutions,  ferric  chloride 
gives  an  olive-green  colour ;  in  presence  of  hydrochloric  acid  a  yel- 
lowish, and  of  ammonia  a  brown.  Potassium  dichromate  and  hydro- 
chloric acid  give  a  brownish-red  colour.  Cyclopia-red  is  sparingly 
soluble  in  water,  ether,  light  petroleum,  chloroform,  and  benzene,  but 
when  freshly  precipitated,  it  is  readily  soluble  in  alcohol.  With  alkalis 
it  gives  wine-red  solutions,  and  with  ferric  chloride  a  brown  colour. 
In  presence  of  ammonia,  it  gives  violet  precipitates  with  calcium 
chloride  and  alum. 

Cyclopin  does  not  yield  quinone  when  distilled  with  manganese 
dioxide  and  sulphuric  acid,  nor  do  the  other  isolated  substances.  Sten- 
house,  however  (Annale7i,  27,  257),  obtained  that  body  from  a  decoc- 
tion of  the  leaves  of  Cyclopia  latifolia,  prepared  with  milk  of  lime. 
Cyclopin,  however,  seems  to  be  analoi^ous  to  the  tannic  acids  of  the 
cinchona  barks,  in  that  it  splits  up  into  sugar  and  a  red  compound  on 
treatment  with  dilute  acids,  but  it  differs  from  them  by  not  precipitating 
gelatin  and  tartar  emetic  solutions.  On  concentrating  the  ether- 
alcohol  filtrate  obtained  in  the  preparation  of  cyclopin,  it  yielded  a  crop 
of  sulphur  yellow  acicular  crystals  of  cyclopiafluorescin,  CuHigO:-, 
insoluble  in  carbon  bisulphide,  alcohol,  and  ether,  soluble  in  water  and 
in  alkalis,  with  a  yellow  colour  and  green  fluorescence.  With  sul- 
phuric acid  and  Frohde's  reagent,  it  gives  yellow  colours;  concen- 
trated nitric  acid  gives  a  yellow  colour  changing  to  black,  and  finally 
brown.  Ferric  chloride  gives  a  green  colour,  changing  to  brown  on 
heating;  excess  of  nitric  acid,  added  to  the  aqueous  solution,  gives  a 
dark-red  colour,  changing  to  yellow;  copper  acetate,  a  grey  preci- 
pitate ;  and  potassium  dichromate  and  hydrochloric  acid,  a  dark  brown- 
red.  The  filtrate  from  the  lead  hydrate,  when  treated  with  absolute 
alcohol,  yielded  a  yellow  precipitate,  readily  soluble  in  water ;  the 
aqueous  solution  gave  a  brown  coloration  with  ferric  chloride,  and  a 
precipitate  with  barium  nitrate  soluble  in  nitric  acid.  The  alcoholic 
filtrate  gave  a  yellow  precipitate  with  baryta-water.  These  bodies  are 
probably  organic  acids  not  precipitated  by  lead. 
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The  residue  obtained,  after  treating  the  syrupy  extract  with  alcohol 
in  the  preparation  of  cyclopin,  is  a  pale-red  powder,  readily  soluble  in 
water,  sparingly  in  alcohol,  and  of  the  formula  C25H30O16,  which,  written 
C25H29O15.H2O,  shows  it  to  be  oxyclifcopin.  Like  cyclopin,  it  is  a  gluco- 
side,  and  yields  oxyclycopia-red,  C19H22O12,  and  grape-sugar  when  boiled 
with  dilute  acids.  In  their  reactions  these  bodies  resemble  cyclopin 
and  cyclopia-red. 

The  residue  of  the  leaves,  after  maceration  with  water,  yielded  to 
absolute  alcohol,  chlorophyll,  a  soft  resin,  a  fat,  and  a  substance  pro- 
bably belonging  to  the  class  of  phlobaphenes.  The  residue  gives  a 
dark-brown  infusion  with  potash. 

A  quantitative  analysis  of  the  leaves  shows  the  following  com- 
parison with  tea  from  Thea  : — 


Tea  from  Thea. 

Tea  from  Cyclopin. 

8  0—12  0 

4-5— 5-5 

30  0-33 -0 

4  15-6 -72 

5  -3—6  -4 

20  -4 

Ash 

3-7 

Substances  soluble  in  water 

Total  nitrogen    

30-4 
2-29 

Mucilaginous  substances 

9 

Metarabin  (?). — After  treatincr  the  leaves  twice  for  36  hours  with 
separate  quantities  of  soda  solution  (0*5  per  cent.),  and  precipitatini;- 
the  two  infusions,  6' 51  per  cent.,  metarabin  (?)  was  obtained.  Tiie 
very  small  quantities  of  nitrogen  contained  in  the  Cape  tea  show  that 
it  has  little  or  no  nourishing  properties.  Owing  to  the  small  quantity 
of  substance  at  the  author's  disposal,  many  of  the  above  results 
require  confirmation.  L.  T.  O'S. 

Cape  Tea.  By  A.  PI.  Church  (Pharm.  J.  Trcms.  [3],  11,  693).— 
The  author  points  out  that  Cyclopia  Jiaorescin  (see  preceding  abstract) 
had  previously  been  discovered  by  himself  under  the  name  of  cydoyic 
acid,  in  Cyclopia  VogclU,  a  plant  used  by  the  Boors  as  a  substitutes 
for  tea  (Chem.  News,  22,  2).  He  assigns  to  it  either  the  formula 
CTHaOi  or  CuHigOs,  the  latter  agreeing  more  closely  with  the  results 
of  analysis.     The  acid  yields  highly  fluorescent  solutions  with  alkalis. 

L.  T.  O'S. 

Pyridine  Bases.  By  0.  de  Coninck  (Compt.  rend.,  92,  413—416). 
The  author  (this  vol.,  56)  has  shown  that  the  action  of  potash  on 
cinchonine  gives  rise  to  lutidine,  colli  dine,  and  parvoline.  The  crude 
qninoline,  when  submitted  to  fractional  distillation,  yields  a  small 
quantity  of  methylaniine,  and  a  base  of  the  formula  of  lutidine, 
passmg  over  between  150°  and  160''.  It  would  seem  therefore  that  two 
lutidines  are  obtained  by  the  action  of  potash  on  cinchonine. 

By  the  slow  oxidation  of  lutidine,  b.  p.  165''  (vide  supra)  with  dilute 
potassium  permanganate,  a  crystalline  acid  is  obtained  (m.  p.  230 — 
231^)  very  soluble  in  hot  water  and  in  alcohol.  It  sublimes  at  150'\ 
From   the   analyses  of  the  acid  and  its   salts,   it  would  seem  to   be 
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identical  with  nicotinic  acid,  C6H5NO2  (m.  p.  229 — 230°).   The  copper 
salt,  CeHiNOj-CnOH,  is  basic  and  amorphous. 

Lutidine  of  the  formula,  CsH^NMes,  should  on  oxidation  yield  a 
bibasic  acid ;  it  however  yields  the  acid  C5H4N.COOH. 

If  the  methyl  groups  are  in  the  ortho- position,  then  one  would  be 
easily  destroyed  by  oxidation.  Lutidine,  however,  may  be  ethyl  pyri- 
dine, C6H4N.C2H5,  when  on  oxidation  the  ethyl-group  would  yield 
carboxyl;  Wichnegradsky  confirms  this  conclusion,  but  Weidel  ob- 
tained from  the  oxidation  of  Dippel  oil  two  isomeric  acids  of  the  for- 
mula CsHaNCCOOH)^. 

Besides  the  bases,  neutral  substances  were  obtained,  and  isolated 
by  shaking  the  strongly  acid  solution  with  ether,  and  fractionating 
the  extract.  Four  fractions  were  obtained;  that  passing  over  at  115 — ■ 
130°  contained  amyl  acetate  (b.  p.  124 — 125°).  The  other  fractions 
which  have  an  ethereal  odour,  have  not  been  investigated. 

L.  T.  O'S. 

Reduction  of  Quinoline.  By  A.  Claus  and  P.  Himmelmann 
(Ber,^  14,  339 — 340). — In  this  communication,  the  authors  reply  to 
Konig,  who  claims  priority  for  the  reduction  of  quinoline  by  zinc-dust 
and  acetic  acid.  By  the  reduction  of  an  aqueous  alcoholic  solution 
of  quinoline  with  sodium  amalgam  in  the  cold,  a  product  is  obtained, 
differing  from  that  obtained  when  the  reaction  takes  place  in  warm 
solution  (Ber.,  13,  2048).  P.  P.  B. 

Reduction  of  Quinoline  and  Ethylpyridine.  By  Wichne- 
gradsky (Bull.  80c.  Chim.  [2],  34,  339— 340).— Pure  quinoline  (b.  p. 
233°)  when  treated  with  tin  and  hydrochloric  acid,  is  converted  into 
a  liquid  boiling  constantly  at  244°,  and  having  the  composition  of 
tetrahydroquinoline,  CgHu^.  This  substance  is  a  secondary  amine, 
and  gives  with  ethyl  iodide  an  oily  product  (b.  p.  255°)  having  the 
composition  CgHioEtzN,  and  this  when  again  treated  with  ethyl  iodide, 
is  transformed  into  an  iodide  undecomposable  by  alkalis,  but  giving  by 
the  action  of  silver  oxide  and  water  a  hydrate,  CgllioEtN.HO,  having 
strong  alkaline  properties.  Tetrahydroquinoline  easily  furnishes  sub- 
stitution products  by  the  action  of  benzoic  chloride,  acetic  anhydride, 
&c.  The  acetyl  derivative  is  liquid,  and  boils  at  295°,  the  benzoyl 
derivative  crystallises  from  alcohol  in  large  colourless  tables.  Tetra- 
hydroquinoline reduces  gold  trichloride,  ferric  chloride,  &c.  ;  chromic 
acid  reconverts  it  into  quinoline. 

Ethylpyridine,  produced  by  the  decomposition  of  cinchonine,  gives 
on  reduction  by  sodium  and  alcohol,  a  pi'oduct  of  peculiar  odour,  diffi- 
cult of  separation  from  the  ethylpyridine.  By  fractional  distillation, 
acting  on  it  with  ethyl  iodide,  decomposing  the  crystalline  product 
by  an  alkali  and  again  distilling,  a  volatile  alkali  was  obtained,  boil- 
ing at  175°,  and  having  the  composition  of  ethylated  hexhydroethi/lpyri- 
dine,  CsHgEtNEt.  This  base  combines  with  ethyl  iodide,  producing 
a  compound  ammonium  iodide  undecomposable  by  alkalis,  decompos- 
able by  silver  hydrate.  Thus  both  quinoline  and  ethylpyridine  (and 
probably  other  members  of  these  series)  furnish  secondary  amines  by 
fixation  of  hydrogen. 

The  author  concludes  :   1st,  that  the  pyridic  and  quinolic  groupings 
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easily  give  rise  to  complex  combinations,  like  most  of  the  alkaloids  ; 
2nd,  that  the  decomposition  of  most  alkaloids  does  not  furnish  hydro- 
qninolic  and  hydropyridic  bases  because  of  the  tendency  of  these 
bodies  to  become  oxidised ;  and  3rd,  that  the  fixation  of  4  atoms  of 
hydrogen  by  quinoline  is  at  the  expense  of  the  two  double  linkings  in 
the  pyridic  part  of  the  molecule,  since  ethylp}Tidiue  fixes  6  hydrogen 
atoms.  "  J.  M.  H.  M. 

Cotarnine.  By  E.  v.  Gerichten  (Ber.,  14,  310— 316).— The 
hydrochloride  of  cotarnamic  acid  described  by  Matthiesen  and  Foster 
as  CuHiaNOiHCl,  the  author  finds  when  dried  at  110—120°,  loses 
1  mol.  H2O,  and  the  analysis  of  the  dried  substance  shows  it  to  be 
CiiHuNOa.HCl.  On  exposing  a  solution  of  this  hydrochloride  to  the 
air,  it  becomes  green,  and  a  similarly  coloured  solution  with  red 
fluorescence  is  obtained  by  treating  the  hydrochloride  with  sodium 
nitrite ;  both  exhibit  the  general  characters  of  the  chlorophyll  absorp- 
tion spectrum. 

The  author  confirms  the  observations  of  Wright  on  the  formation 
of  tarconine,  CnHgNOs,  and  bromotarconine,  CnHgBrNOs,  by  the 
action  of  heat  on  the  bromine  addition-products  and  bromine  substitu- 
tion-products of  cotarnine  ;  also  of  the  production  of  a  blue  insoluble 
compound  obtained  by  heating  bromotarconine  at  235 — 238°,  to  which 
Wright  attributes  the  formula  0201114X206. 

Nartine,  C20H16N2O6,  the  hydrochloride  of  this  base,  is  obtained  by 
heating  bromotarconine  in  sealed  tubes  with  hydrochloric  acid  at  120 
— 130° ;  carbonic  anhydride,  methyl  chloride,  and  bromide  are  also 
formed.  The  hydrochloride  crystallised  from  concentrated  hydro- 
chloric acid  has  the  formula  C2oHiGN20fi.2HCL  Its  aqueous  solution 
when  warmed  gives  a  flocculent  precipitate  of  needle-shaped  crystals, 
containing  the  basic  salt  CooHigNaOcHCl,  and  the  neutral  salt.  The 
basic  salt  is  sparingly  soluble  in  water,  and  loses  hydrochloric  acid 
when  boiled  with  water.  The  free  base  can  be  obtained  from  the 
solution  of  the  hydrochloride  by  treating  it  with  sodium  bicarbonate 
or  acetate,  as  an  orange-red  precipitate  ;"  it  becomes  dark  red,  and 
finally  brown  when  dried  over  sulphuric  acid.  The  solutions  of  the 
hydrochloride  give  with  platinum  chloride  a  yellow  precipitate,  becom- 
ing dark  green ;  with  copper  acetate  a  brown  gelatinous  precipitate, 
•oluble  in  mineral  acids ;  with  barium  and  calcium  acetate  white  pre- 
cipitates Ty^hich  become  brown.  Ferric  chloride  gives  a  deep  brown 
coloration,  and  silver  nitrate  is  reduced.  The  hydrochloride  when 
heated  becomes  green,  finally  black,  and  melts  at  275°  to  a  bluish-black 
mass,  which  dissolves  in  water,  forming  a  bluish-green  solution.  The 
free  base  is  decomposed  by  heat.  A  concentrated  solution  of  the 
hydrochloride  when  decomposed  by  soda  is  coloured  first  reddish- 
brown,  becomes  darker,  and  finally  deposits  a  bluish-green  precipi- 
tate, which  is  soluble  in  water.  The  alkaline  solutions  are  decolorised 
by  exposure  to  the  air.  The  base  when  oxidised  by  potassium  per- 
manganate yields  pyridinecarboxylic  acid,  m.  p.  above  250°.  Heated 
with  lime,  or  zinc-dust,  the  base  yielded  pyridine.  Concentrated  sul- 
phuric acid  dissolves  the  base,  forming  a  yellow  solution,  which 
becomes  red  on  warming. 

VOL.   ^L.  2   h 


44()  ABSTRACTS   OF  CHEMICAL  PAPERS. 

When  bromotarconine  is  heated  with  water  in  sealed  tubes  at  150 — 
160°,  it  is  decomposed,  and  yields  the  hydro  bromides  of  two  bases, 
which  may  be  separated  by  the  diflference  of  solubility  in  water,  viz. : 

(1.)  Cupronine  hydrobromide,  C2iHi8N206HBr,  is  sparingly  soluble 
in  water ;  in  hot  water  it  dissolves  with  a  deep  blue  colour,  which 
changes  to  a  violet ;  the  base  is  precipitated  from  these  solutions  by 
sodium  bicarbonate.  Sodium  carbonate  and  caustic  soda  dissolve  the 
base;  it  is  also  soluble  in  concentrated  sulphuric  acid,  forming  a  red 
liquid. 

(2.)  Tarnine  hydrohrnmide  is  soluble  in  water,  the  base  is  precipi- 
tated from  the  solutions  by  carbonate  of  soda. or  caustic  soda. 

Tarnine,  C10BL9NO3,  crystallises  in  long,  slender,  orange- red,  lustrous 
needles,  which  lose  water  in  a  vacuum  over  sulphuric  acid,  and 
become  scarlet ;  it  is  soluble  in  hot  water  and  alcohol,  insoluble  in 
ether.  Its  solution  in  concentrated  sulphuric  acid  is  colourless,  but 
becomes  brownish-red  on  warming.  P.  P.  B. 

Distillation  of  Cinchonine  with  Zinc.  By  M.  Fileti  (Gazzetta, 
10,  20 — 21). — The  mixture  of  zinc  and  cinchonine  was  distilled  in 
glass  retorts  immersed  in  a  bath  of  iron  filings,  which  the  author 
strongly  recommends  for  similar  operations,  and  also  for  ordinary  use 
instead  of  a  sand-bath.  The  distillate  contained  quinoline,  lepidine, 
and  a  base  boiling  at  about  30°  in  a  vacuum,  besides  other  bases  boil- 
ing at  higher  temperatures,  and  not  yet  isolated.  On  treating  the 
residue  in  the  retort  with  hydrochloric  acid,  a  zinc  compound  crystal- 
lising in  very  slender  needles  >vas  obtained.  C.  E.  G. 

The  Mydriatic  or  Pupil  Dilating  Alkaloids.  By  A.  Laden- 
BUEG  (Annalen,  206,  274 — 307). — In  this  paper  the  author  gives  an 
account  of  his  investigation  on  the  relation  of  the  alkaloids  extracted 
from  the  plants  of  the  Solanum  family,  which  are  characterised 
by  their  physiological  action  on  the  oculomotor  and  sympathetic 
nerves. 

The  bases  described  are  atropine,  CnHsaNOa  ;  hyoscy amine, 
CnHasNOa ;  and  hyoscine,  C17H23NO3,  from  Hyoscy amus  niger.  Nearly 
the  whole  of  the  paper  has  been  already  published  in  the  B&ricMe  at 
various  times,  and  has  been  abstracted  in  this  Journal. 

Hyoscine,  CnHosNOs. — Former  researches  have  shown  that  in  the 
hyoscy  amus  there  is  probably  present  another  alkaloid  besides  hyos- 
cyamine.  By  precipitating  the  crude  product  obtained  from  the  mother- 
liquor  of  the  hyoscyamine  with  gold  chloride,  the  author  has  obtained 
the  aurochloride  of  the  new  alkaloid.  This  salt  forms  slightly  glistening 
crystals  (m.  p.  196 — 198°),  less  soluble  in  dilute  hydrochloric  acid 
than  hyoscyamine  aurochloride.  The  platinochloride  forms  small 
octohedral  crystals,  the  picrate  prismatic  crystals.  This  alkaloid  the 
author  names  "  Hyoscine."  From  analyses  of  the  gold  and  picric 
acid  salts  it  is  found  to  be  an  isomeride  of  atropine  and  hvoscyamine, 
CnH,3N03. 

Attempts  at  the  preparation  of  the  alkaloid  in  the  crystalline  state 
failed.  Hyoscine,  when  heated  with  baryta- water,  forms  an  acid 
identical   in   properties  with  tropaic  acid.     After  separation  of  the 
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latter  with  ether,  a  base  was  obtained  distilling  at  24i°  (tropine  229°). 
From  this  difference  of  its  boiling  point,  the  crystal  measurements  of  the 
platinochloride,  and  the  readiness  with  which  the  base  deliquesces,  it 
follows  that  this  base  is  not  identical,  but  is  isomeric  with  tropine, 
CsH.sNO. 

The  aurochloride  forms  rhombic  crystals  (m.  p.  198°),  the  picrate 
and  mercurochloride  were  also  prepared.  The  qualitative  reaction  as 
well  as  the  physiological  action  of  hyoscyamine  and  hyoscine  are 
similar ;  further  researches  on  the  therapeutic  action  of  the  latter  are 
promised.  V.  H.  V. 

Citrate  of  Caffeine.  By  J.  U.  Lloyd  (Pharm.  J.  Trans.  [3],  H, 
760). — To  effect  combination  between  caffeine  and  citric  acid,  they 
must  be  treated  with  a  solvent  which  exerts  nearly  the  same  action 
on  both  bodies.  For  this  purpose,  1  part  caffeine  is  dissolved  in  14*5 
parts  chloroform  and  1  part  citric  acid  in  7"25  parts  alcohol ;  the 
solutions  are  mixed  and  evaporated  over  a  water-bath  to  a  syrupy 
consistency.  On  cooling  and  stirring,  the  mass  crystallises.  It  con- 
sists chiefly "  of  citrate  of  caffeine,  but  contains  some  free  base  and 
acid ;  it  is  a  semi-crystalline  granular  powder,  permanent  in  the  air 
and  soluble  in  a  mixture  of  alcohol  and  chloroform  (1  to  2).  It  is 
decomposed  by  cold  water  and  alcohol  (sp.  gr.  0'835 — 0805),  and  is 
insoluble  in  carbon  bisulphide  and  chloroform.  The  microscopical 
examination  shows  that  the  substance  contains  two  classes  of  crystals, 
but  no  analyses  are  given.  The  author,  however,  concludes  that  the 
body  is  a  definite  compound  decomposed  by  solvents  which  dissolve 
citric  acid  readily  and  caffeine  sparingly.  L.  T.  O'S. 

Hlocarpine.  By  Pohl  {Bull.  Soc.  CUm.  [2],  34,  340—341).— 
The  author  has  confirmed  the  formula  C23H34N4O4,  given  by  Kingzett 
for  this  alkaloid,  by  analysis  of  the  alkaloid  itself  and  its  hydro- 
chloride and  platinochloride.  To  procure  the  pure  alkaloid,  the  leaves 
of  J^ilocarpus  officiryjlis  are  digested  in  1  per  cent,  hydrochloric  acid, 
the  solution  treated  with  lead  acetate  and  filtered,  the  alkaloid  preci- 
pitated from  the  fijtrate  by  phosphomolybdic  acid,  and  the  precipitate 
washed  with  dilute  hydrochloric  acid  and  decomposed  by  baryta  at  a 
temperature  below  100°.  Pilocarpine,  by  dry  distillation,  yields  a 
product  having  the  chemical  and  optical  properties  of  conicine.  The 
molecular  rotatory  power  of  pilocarpine  dihydrochloride  depends  upon 
the  relative  quantity  of  inactive  matter.  J.  M.  H.  M. 

Bark   of  Alstonia   Spectabilis.     By  0.  Hesse  {A^inalen,  203, 
170 — 173). — The  author  has  made  an  examination  of  the  alkaloids  con- 
tained in  the  bark  of  Alstonia  spectahilis,  which  is  closely  related  to 
Echites  scholaris,  and  finds  it  to  be  richer  in  the  dita  harh  alkaloids " 
than  the  bark  of  Echites  scJiolaris  itself. 

From  60  grams  of  the  bark  the  author  obtained  0'066  gram  dita- 
mine,  0"4'23  gram  echitammonium  oxide,  and  a  residue  weighing 
0'042  gram,  consisting  of  an  amorphous  and  a  crystalline  alkaloid,  the 
latter  of  which  he  supposes  to  be  Scharlee's  alstonamine. 

As  these  barks  contain  six  times  more  echitammonium  oxide  than 

2/^2 
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the  dita  barks,  the  use  of  them  as  a  medicine  in  cases  of  intermittent 
fever,  for  which  it  is  used  in  Batavia  and  Java,  would  seem  to  be 
somewhat  dangerous,  as  it  resembles  curarine  in  its  physiological 
action.  W.  R.  H. 

Alkaloids  from  Dita  Bark.  By  O.  Hesse  (Annalen,  203,  144). 
— The  author  finds  that  the  dita  bark  contains  three  alkaloids — dita- 
mine,  echitamine,  and  echitenine. 

Ditamine  exists  in  the  bark  to  the  extent  of  0'04  per  cent.  It 
differs  from  the  alkaloids  associated  with  it  in  being  precipitated  from 
acid  solutions  by  ammonia.  It  is  easily  soluble  in  dilute  acids.  A 
further  difference  is  that  the  concentrated  acetic  acid  solution  of 
ditamine,  remains  clear  on  the  addition  of  a  few  drops  of  strong 
hydrochloric  acid,  whilst  echitamine  gives  a  white  crystalline  precipi- 
tate. A  platinochloride  of  the  composition  (Ci6Hi9N02.HCl)2  PtCU, 
was  obtained  from  ditamine,  the  alkaloid  would  therefore  be 
CieH.eNO^. 

Echitamine. — On  evaporating  the  neutralised  liquid  from  which 
the  ditamine  had  been  extracted,  and  adding  hydrochloric  acid  and 
sodium  chloride,  impure  echitamine  hydrochloride  is  precipitated  as  a 
cry stalli sable  resin ;  or  stick  potash  may  be  added  to  the  alkaline 
liquid  left,  after  removing  ditamine  and  the  echitamine  extracted  by 
shaking  with  chloroform. 

The  purified  base  crystallises  in  thick  vitreons  prisms.  When  air- 
dried  it  has  the  composition  C22H28N2O4  -|-  4H2O  ;  but  when  dried  in  a 
vacuum  it  loses  3H2O,  and  the  remainder  at  105°.  On  treating  it  with 
acids,  the  original  base  is  formed.  The  removal  of  the  water  by  dry- 
ing at  105°  renders  its  basic  characters  less  marked.  The  author 
calls  the  base  containing  one  molecule  of  water,  echitamine  hydrate  or 
echitammonium  hydroxide.  It  melts  at  206°,  and  is  laBvorotatory. 
With  strong  sulphuric  acid,  an  intense  purple-red  is  produced,  which 
fades  on  warming ;  with  strong  nitric  acid,  it  gives  a  purple-red, 
becoming  intense  green  after  a  few  minutes. 

Echitammonium  hydrate  is  probably  the  strongest  alkaloid  known  ; 
it  neutralises  acids  perfectly  and.  yields  well  crystallised  salts,  many  of 
which  are  described.     The  platinochloride  has  the  formula — 

(C22H28N204.HCl)2PtCl4    +    3H2O. 

Oxy echitamine  (?). — An  aqueous  solution  of  echitammonium  hydrate 
becomes  brown  on  evaporation  in  the  air,  and  undergoes  oxidation,  a 
substance  being  formed  of  the  composition  C22H28N2O5.  It  is  slightly 
basic,  sparingly  soluble  in  water,  easily  soluble  in  alcohol  and  in 
chloroform.  It  has  a  bitter  taste.  The  hydrochloride  and  yellow 
platinochloride  are  amorphous. 

Echitenine  is  prepared  from  the  mother-liquors  of  echitammonium 
chloride,  by  precipitating  with  mercuric  chloride,  decomposing  the 
precipitate  with  sulphuretted  hydrogen,  and  then  shaking  with  chloro- 
form. The  base  has  the  formula  C00H27NO4.  It  is  of  a  brownish  colour, 
strongly  bitter,  and  melts  above  120°.  It  dissolves  with  red  violet 
colour  in  strong  sulphuric  acid,  and  in  nitric  acid  with  purple  colour, 
becoming  green  and  ultimately  yellow.     With  vapour  of  nitric  acid  it 
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gives  an  intense  blue-green.  The  salts  are  amorphous.  The  platino- 
chloride,  dried  at  100°,  has  the  composition  (C2oH24N04.HCl)2+PtCli 
and  exists  in  the  bark  to  the  extent  of  only  O'Ol  per  cent. 

The  author  believes  these  alkaloids  to  belong  to  one  and  the  same 
series. 

Ditamine    CieHigNOg 

?  C18K23NO3 

Echitenine C20H27NO4 

Echitammonium  hydroxide. .      C22H30N2O5 

The  latter  is  the  most  decidedly  basic  substance  that  Alstonia 
scholar  is  is  capable  of  producing.  W.  R.  H. 

Albuminoids  in  Milk.  By  Danslewski  and  P.  Badenhausen 
{Bled.  Centr.,  1880,  820). — The  result  of  the  researches  on  the  above 
substance  is  as  follows  :  casein  is  a  mixture  of  two  substances,  con- 
sisting of  albumin,  which  is  probably  identical  with  serum  albumin 
and  of  protalbin,  a  transition-product  formed  during  the  peptonisation 
of  various  albumins  with  alkalis  and  pancreatin  (this  Journal,  1878, 
989).  It  is  this  latter  which  imparts  to  casein  its  acid  character.  In 
the  milk  globules  is  an  albumin  which  constitutes  the  serum  of 
the  same.  In  the  whey  are  three  albumins  ;  the  chief  albumin  pre- 
sent is  identical  with  the  stroma-albumin  of  the  milk  globules ;  an 
albumin  of  albuminoid  character,  named  by  the  authors  orroprotein, 
belonging  to  the  class  of  syntoprotalbins.  After  these  two  substances 
are  precipitated,  peptones  still  remain  dissolved  in  the  filtrate. 

E.  W.  P. 

Mycoprotein.  By  F.  Schaffee  (J.  pr.  Ghem.  [2],  23,  302—304). 
— Mycoprote'in,  previously  described  by  the  author  and  Nencki  ( /.  pr. 
Chem.  20,  443 — 465,  and  this  Journal,  1880,  Abstr.,  176),  on  fusion 
with  potash,  yields  phenol,  leucine,  fatty  acids,  and  traces  of  indole 
and  skatole.  Mycoprotein  is  completely  precipitated  from  its  solution 
by  the  addition  of  2  per  cent,  of  sodium  chloride.  W.   C.  W. 

Legumin.  By  A.  Bleunaed  (Gompt.  rend.,  90,  1080). — When 
legumin  is  heated  with  barium  hydrate,  ammonia,  carbonic,  oxalic, 
and  acetic  acids  are  produced,  together  with  a  residue  containing 
tyrosine,  alanine,  valeric  leucine,  and  various  glucoproteins,  the 
reaction  being  sensibly  the  same  as  that  of  barium  hydrate  on 
albumin.  C.  W.  W. 

Preparation  of  Peptones.  By  A.  Catillon  (Pharm.  J.  Trans, 
[3],  11,  759—760). 

Meat  Peptone. — Two  parts  of  lean  beef  are  treated  with  12  5  parts 
dilute  hydrochloric  acid  (1  in  320)  and  a  slight  excess  of  pepsine, 
which  can  only  be  determined  by  experiment.  The  mixture  is  agitated 
from  time  to  time,  and  the  temperature  maintained  between  40°  and 
50°.  At  the  end  of  six  hours,  the  mixture  becomes  fluid  and  almost 
transparent,  when  it  contains  a  mixture  of  peptones  and  syntonin, 
coagulable  by  heat  or  nitric  acid.  After  12  hours,  the  solution  is 
filtered  (the  filtrate  should  not  be  coagulated  on  heating  or  addition 
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of  nitric  acid),  neutralised  with  sodium  carbonate,  and  evaporated 
until  a  pellicle  forms  on  the  surface.  The  solution,  sp.  gr.  1*15,  then 
contains  one  half  of  its  weight  of  peptones,  and  is  of  a  dark  yellow 
colour,  has  a  slight  smell  and  acid  taste.  If  the  operation  is  not  suc- 
cessful, the  resulting  solution,  of  a  brown  colour,  soon  becomes  turbid 
and  acquires  a  strong  smell  and  unpleasant  taste. 

Fibrin  peptone  may  be  prepared  in  a  similar  manner. 

Egg  peptone  is  similarly  prepared,  the  albumin  being  previously 
coagulated  to  promote  the  conversion. 

Milk  Peptone. — The  preparation  of  milk  peptone  canuot  be  readily 
accomplished,  owing  to  the  slight  action  of  pepsine  on  milk  fats. 

L.  T.  O'S. 


Physiological    Chemistry, 


Duration  and  Composition  of  the  Increase  in  Live  Weight 
of  Lambs  when  Fattening.     By  E.  Kern  and  H.  Wattenberg, 
(Bied.  Centr.,  1880,  805 — 819). — The  final  results  of  the  investigatioi 
instituted  to  determine  whether  young  animals  put   on    flesh  moi 
rapidly  when  fed  with  a  normal  allowance  of  food  from  the  first,  oi 
when  fed  with  special  fattening  foods  under  cover,  and  which  of  th( 
methods   insures  that  the  best  use   of  the   food   be   made,   were 
follows :  It  is  most  economical  for  the  production  of  good  meat,  that 
sheep  of  aboat  18  months  old  be  fattened  as  rapidly  as  possible  with^ 
the  more  concentrated  foods.    Valuable  analyses  of  the  various  parts  of  j 
the  slaughtered  animal,  as  regards  fat,  meat,  &c.,  are  given,  as  well 
more  detailed  analyses  of  these  parts  as  regards  albumin  and  ash. 

E.  W.  P. 

Fluid  Meat.  By  S.  Darby  {Zeitschr.  /.  Biol.,  16,  208—211).—] 
This  paper  is  a  reply  by  Darby  to  the  remarks  made  on  fluid  meat 
by  Ruhner  (Zeitschr.f.  Biol,  15,  485;  this  Journal,  1880,  Abstr.,  904). 
The  analyses  of  fluid  meat  made  by  Rubner  differ  so  widely  from  those^ 
made  by  the  author  and  others,  that  he  thinks  some  comment  is  called 
for.  Bubner  came  to  the  conclusion  that  fluid  meat  contained  only 
30  per  cent,  peptoxie.  The  author  quotes  the  analyses  of  Stenhouse 
and  Groves  against  this  statement.  They  found  that  11*8  per  cent,  of 
the  substance  (dried  at  100°  C.)  was  soluble  in  boiling  alcohol,  and 
that  after  evaporation  of  the  solution  only  traces  of  peptone  were  found 
in  the  residue.  The  total  nitrogen  of  the  material  (dried  at  100°  C.) 
estimated  by  Dumas'  method  was  found  to  be  11*68  per  cent.  Another 
portion  (dried  at  100°  C.)  was  precipitated  by  Schmidt's  method  with 
sodium  phosphotungstate,  care  being  taken  to  keep  the  mixture  acid 
with  phosphoric  acid,  and  treated  in  the  same  manner,  dry  fluid  meat 
yielding  102"5per  cent,  dry  peptone  precipitate  (peptone  and  phospho- 
tungstate compound),  which  gave,  by  Dumas'  method,  8'419  per  cent, 
nitrogen;  hence  72"09  per  cent,   of  the  nitrogen  contained   in  fluid 
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meat  is  contained  in  that  part  of  it  whicli  is  precipitable  by  sodium 
phosphotungstate  in  acid  solution. 


N  in  dry  substance. . 

10-36 

Ditto,  less  NaCl. .  . . 

— 

Alcohol  extract  .... 

43-30 

Ash 

18-64 

Organic  matter  .... 

81-36 

N   p.  c.   in    organic 

matter 

12-73 

Fluid  meat. 


Rubner. 


LessNaC] 
Rubner. 


11-86 


Stenhouse 

and 

Grroves 


11-68 
11-80 

14-50 


Stenhouse 

and 

Groves, 

less  NaCl. 


13  -36 


Meat. 


14-10 
6-66 

14-91 


Meat 
extract. 


10-25 
70-39 

13-21 


The  wide  difference  between  the  amounts  soluble  in  alcohol  found  by 
Rubner  and  by  Stenhouse  and  Groves  is  pointed  out,  e.g.,  43-3  per  cent, 
and  11*8  per  cent.  The  author  then  remarks  that  the  precipitate  of 
peptone  and  phosphotungstate  is  readily  soluble  in  slightly  alkaline 
sodic  phosphate,  and  that  peptone,  whilst  insoluble  in  absolute  alcohol,  is 
soluble  to  a  considerable  extent  in  slightly  diluted  alcohol,  and  hence  the 
amounts  of  soluble  and  insoluble  matter  depend  very  greatly  on  the 
strength  of  the  alcohol  used.  Hubner  says  that  100  parts  of  dry  fluid 
meat  should  contain  91  parts  of  peptone — but  32  parts  of  lean  meat 
yield  24  parts  of  water  and  8  of  dry  substance,  and  this  latter  7  parts 
of  prote'ids  and  1  of  extractives,  or  875  per  cent,  and  12-5  per  cent, 
respectively,  and  it  is  absurd  to  suppose  that  87"5  parts  of  proteid  can 
yield  91  parts  of  peptone.  Commenting  on  Rubner 's  statement  that  a 
part  of  the  sodium  tungstate  precipitate  is  due  to  extractives,  the  author 
says  that  such  is  not  his  experience,  and  that  although  the  ordinary 
extract  am  carnis,  so-called,  does  yield  a  precipitate,  the  solution  obtained 
by  extracting  meat  with  cold  water,  and  subsequent  complete  removal 
of  the  albuminoids,  will  not  give  a  precipitate.  W.  N. 

Fluid  Meat.  By  Rubner  (Zeitschr.f.  Biol,  16,  212— 214).— This 
is  a  criticism  of  the  previous  paper.  Analyses  of  a  second  sample  of 
fluid  meat  are  given,  which  approximate  very  closely  to  those  of  Sten- 
house and  Groves,  of  which  the  author  remarks  that  it  is  open  to  objec- 
tion, as  being  an  analysis  of  the  dry  substance  and  not  of  the  original 
material.  W.  N. 

Elimination  of  Nitrogen  from  the  Animal  Body.  By  Grpber 
{Zeitschr.f.  Biol,  16,  367 — 410).- — The  author  opens  his  paper  with  a 
recapitulation  of  Voit's  conclusions  as  to  the  balance  between  the 
nitrogen  of  the  ingesta  and  that  of  the  excreta  of  Seegen,  and 
Nowak's  objections  thereto,  and  he  points  out  the  great  importance 
of  the  methods  used  for  the  estimation  of  the  nitrogen,  and  proceeds 
to  discuss  these  at  very  considerable  length. 

The  method  of  combustion  with  copper  oxide  is  first  considered, 
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and  examples  of  its  accuracy  as  illustrated  by  urea  and  tyrosine  are 
given.     The  errors  attributed  to  the  method  by  Kreusler,  viz.  (1),  the 
air  contained  in  the  material  used  to  evolve  the  carbonic  anhydride 
(2),  the  hydrogen  condensed  on  the  surface  of  the  reduced  copper 
(3),  the   air   which   obstinately   adheres  to   the  walls  of   the  tube 
(4),  the  volatile  carbohydrates  which  in  traces  escape  combustion,  are 
discussed,    and   there   then   follows   a   very    lengthy   description   of 
Dumas'  method  as  carried  out  by  the  author. 

The  soda  lime  method  is  then  described  and  discussed,  and  illustra- 
tions of  its  accuracy  in  the  case  of  urea  and  tyrosine  given.  The 
author  is  of  opinion  that  the  objections  of  Makin  that  ammonia  is 
dissociated  by  soda-lime  at  high  temperatures  does  not  apply,  as  the 
tubes  ordinarily  used  for  combustions  are  not  nearly  long  enough  for 
this  to  take  place.  The  importance  of  the  admixture  of  sugar  is 
pointed  out,  and  as  an  example  analyses  of  guanidine  platinochloride 
are  given,  with  sugar  6'198  per  cent,  nitrogen  was  obtained,  without 
sugar  1*629  per  cent.  Kynuric  acid  gives  most  untrustworthy  re- 
sults. The  real  question  is,  however,  its  applicability  to  albuminoids. 
A  long  table  of  the  results  of  analyses  of  meat  and  pea  meal  by  the 
two  methods  is  given,  in  which  the  difference  of  the  means  only  once 
reaches  the  first  place  of  decimals. 

The  necessity  for  exceedingly  fine  pulverisation  is  pointed  out; 
examples  illustrating  the  results  of  neglecting  this  precaution  are 
given,  and  the  author  suggests  that  Seegen  and  Nowak's  figures  may 
be  the  result  of  this  neglect. 

Then  follow  a  series  of  tables  of  the  results  of  experiments  on  a  dog 
of  17'5  kilos,  weight  fed  on  a  daily  ration  of  400  grams  of  flesh  meal 
and  180  of  bacon,  and  200  c.c.  water.  The  meat  was  prepared  in 
large  quantity  and  carefully  mixed  and  sampled,  and  sufficient  for 
several  days  being  prepared  at  oijce  and  kept  in  ice,  analysis  of  a  piece 
taken  at  random,  and  a  sample  of  the  finely  divided  material  (from  a 
large  quantity)  showed  almost  identically  the  same  nitrogen  value. 

Voit's  method  was  used  in  estimating  the  nitrogen ;  the  author 
finds  that  there  is  no  risk  of  loss  by  drying  at  100"  C.  With  care, 
much  time  is  saved  by  not  drying  in  a  vacuum. 

A  table  is  given  showing  the  results  obtained  by  Voit  and  Dumas' 
method  respectively :  the  difference  of  the  means  is  very  slight  indeed. 
The  composition  of  the  meat  at  various  periods  is  also  given.  Then 
follow  a  series  of  tables  showing  the  relations  of  the  nitrogenous 
ingesta  and  egesta. 

I.  Period.  Ingegta,  Dumas     ....      154*81 

Soda  lime    . .      154*14 

Egesta,  Yoit 155*02 

II.  Period.  Ingesta,  Dumas 213*72 

Soda  lime   ..      213*06 
Egesta,  Yoit 213*26 

The  results  of  a  third  experiment  show  the  same  close  approxima- 
tion to  a  balance.  An  investigation  of  the  sulphur  of  the  excreta 
shows    that   the   ratio   of  sulphur   to   nitrogen   in   the   excreta    was 
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1 :  16*69,  in  the  food  1  :  16*72,  total  sulphur  of  food  12*77,  of  excreta 
12*78  grams.  The  author  then  proceeds  to  calculate  the  nitrogen  and 
sulphur  of  the  excreta  as  meat,  and  finds  that  over  a  period  of  10 
days  the  nitrogen  accounts  for  5,986  grams,  and  the  sulphur  for  5,998 
grams,  out  of  6,000  grams  actually  taken.  Comparisons  are  given  of 
Liebig's  method  with  the  others,  and  the  author  sums  up  the  results 
of  his  investigations  under  the  following  eight  heads  : — 

(1.)  Schneider's  modification  of  Dumas'  method  is  absolutely 
accurate. 

(2.)  The  soda-lime  process  in  the  majority  of  cases  used  after  the 
Will-Varrentrap  method  gives  very  accurate  results. 

(3.)  The  Will-Varrentrap  method  is  reliable  in  the  analyses  of  meat 
and  peas. 

(4.)  Voit's  experiments  on  a  pigeon  is  proved  thoroughly  correct, 
Seegen  and  Nowak's  objections  notwithstanding. 

(5.)  From  the  author's  experiments,  it  is  proved  that  the  nitrogen 
of  the  food  is  and  can  only  be  found  in  the  tangible  excreta. 

(6.)  The  mean  nitrogen  value  of  meat  (3"4  per  cent.)  and  Liebig's 
method  of  estimating  nitrogen  are,  regard  being  had  to  the  limits  of 
error  set  out  by  Voit.  practicable. 

(7.)  Voit's  earlier  researches  on  the  nitrogenous  equilibrium  of  a 
carnivorous  animal  are  confirmed. 

(8.)  Seegen  and  Nowak's  assertion  that  nitrogen  was  eliminated 
from  the  body  in  the  gaseous  form  has  no  foundation  in  fact. 

w.  ]sr. 

Influence  of  Borax  on  the  Decomposition  of  Prote'ids.     By 

Gruber  (Zeitsch.  f.  Biol.,  16,  198 — 202). — The  experiments  were 
made  on  dogs  fed  upon  a  purely  flesh  diet.  The  first  series  failed,  in 
that  on  the  day  on  which  about  15  grams  borax  was  given,  the  dog 
took  100  grams  less  meat  than  on  the  previous  days.  The  urea 
elimination  was  notwithstanding  not  less,  and  there  was  reason  even 
to  believe  that  a  slight  rise  in  the  proteid  metamorphosis  took  place. 
In  the  second  series,  the  urea  elimination  rose  from  80*67  grams  to 
85*25  grams,  and  amounted  on  the  two  following  days  to  80*78  grams 
and  81*05  grams  respectively.  The  author  hence  concludes  that 
borax  has  some  slight  influence  in  raising  the  amount  of  proteid 
metamorphosis.  W.  N. 

Formation  of  Urea  from  Ammonia  Salts  of  Organic  Acids. 

By  Feder  and  Voit  (Zeitschr.  f.  Biol,  16,  179— 197).— The  authors 
deemed  it  important  to  repeat  the  experiments  of  Hallervordcn  on  the 
effects  of  feeding  with  ammonium  carbonate,  on  the  ground  that  no 
precautions  were  taken  in  them  to  control  the  amount  of  proteid 
metamorphosis,  and  to  this  end  they  made  use  of  Salkowski's  plan 
of .  estimating  the  total  sulphur  eliminated  not  only  in  the  urine  but 
also  in  the  faeces. 

The  first  experiment  was  made  upon  a  dog  29*7  kilos,  in  weight, 
in  which  nitrogenous  equilibrium  was  maintained  on  a  diet  consisting 
of  550  grams  meat  and  150  grams  bacon.  After  a  fast  of  24  hours, 
the  dog  took  on  the  4th  day  of  the  experiment  9*9  grams  ammonium 
acetate,  which  from  analysis  yielded  1*69   gram  NH3.     On  the  days 
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when  the  normal  diet  was  given,  the  relation  between  the  sulphur  and 
nitrogen  eliminated  was  as  1 :  16*28 ;  on  the  days  when  ammonia  was 
given  1 :  18'09  (the  nitrogen  was  estimated  bj  Seegen's  method). 

This  rise  indicated  that  the  origin  of  the  nitrogen  eliminated  was 
not  altogether  due  to  decomposition  of  proteids,  but  to  something 
else.  Urea  and  ammonia  are  the  only  heads  under  which  the  elimi- 
nated nitrogen  need  be  considered.  The  ammonia  of  the  urine  shows 
no  appreciable  increase  after  ingestion  of  ammonia  salts,  and  hence 
the  authors  conclude  that  urea  may  be  and  is  formed  from  them  in 
the  animal  body. 

A  second  experiment  was  made  with  ammonium  carbonate,  the 
animal  being  fed  as  before  npon  flesh  and  bacon.  On  the  seventh 
day  of  the  experiment,  after  a  previous  24  hours'  fast,  the  animal  took 
20"8  grams  NH3.  On  two  days  of  normal  diet,  the  ratio  of  the  sul- 
phur to  nitrogen  in  the  excreta  was  1  :  16*25;  on  the  seventh  day,  it 
rose  to  1  :  20*8  under  the  influence  of  ammonia.  The  increase  in  the 
ammonia  eliminated  was  very  slight,  and  consequently  the  great  bulk 
of  the  ammonium  salt  must  have  been  converted  into  urea.  The  ex- 
pired air  examined  by  means  of  v.  Pettenkofer's  apparatus  proved  to 
be  free  from  ammonia. 

A  third  experiment  was  undertaken  in  order  to  investigate  the  im- 
portance of  two  possible  sources  of  error.  Firstly,  since  the  nitrogen 
of  the  faeces  was  estimated  after  drying,  it  was  thought  possible  that 
some  of  the  ammonia  escaped  in  the  process,  and  that  therefore  the 
results  might  be  too  low.  Secondly,  the  amount  of  ammonia  found 
in  the  urine  might  be  too  low  in  consequence  of  its  containing  too 
small  a  quantity  of  chlorides.  By  means  of  a  series  of  control  ex- 
periments in  which  at  one  time  ammonium  chloride,  and  at  another 
ammonium  carbonate,  were  added  to  urine,  the  quantities  of  potash 
and  ammonia  in  which  had  been  most  carefully  estimated,  the  authors 
arrived  at  the  conclusion  that  when  platinum  chloride  prepared  with 
great  care  and  as  free  as  possible  from  acid  was  used,  errors  to  the 
extent  of  18'9  per  cent,  might  occur  in  the  case  of  urine  to  which 
ammonium  carbonate  had  been  added,  but  that  under  ordinary  condi- 
tions if  the  usual  solution  containing  an  excess  of  acid  were  used  and 
a  little  alcohol  and  ether  added,  very  consonant  results  may  be  ob- 
tained. 

In  the  third  set  of  experiments  with  20*94  gram  ammonium  carbo- 
nate, in  which  the  nitrogen  was  estimated  in  the  fresh  faeces,  the  ratio 
of  sulphur  to  nitrogen  in  the  normal  period  was  found  to  be  1 :  15*08, 
and  in  the  ammonia  period  1 :  17'61.  The  ammonia  elimination  was 
only  slightly  higher  than  normal.  These  experiments  then  confirm 
the  statement  of  Hallervorden  that  in  dogs  ammonium  carbonate  is 
converted  into  urea,  and  further  prove  that  ammonium  acetate  under- 
goes a  similar  change.  W.  N. 
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Influence  of  Temperature  on  the  Germination  of  Bunt 
Spores.  By  F.  Schindlee  (Bied.  Centr.,  1881,  824).  Fungoid 
growths  when  dry  are  capable  of  ■  withstanding  higher  temperatures 
without  detriment  to  their  germinating  powers,  than  if  exposed  to  the 
same  temperature  in  the  moist  state ;  the  spores  of  bunt  {Tilletia 
caries)  has  the  same  property,  for  they  germinated  when  heated  in 
the  dry  state  to  50°,  65°,  80°,  96°  and  100°,  after  4,  6,  8,  8  and  10  days 
respectively,  while  a  duplicate  which  was  not  heated  germinated  in 
foar  days.  When,  however,  the  spores  were  moist,  and  heated  to  30°, 
35°,  40°,  45°  and  50°,  germination  occurred  after  4,  4,  5,  5  and  10  days 
respectively,  the  duplicate  (not  heated)  germinated  after  four  days. 
Cold  (—  22°)  merely  delays  germination,  and  does  not  diminish  its 
intensity.  E.  W.  P. 

The  Loss  which  Newly  Mown  Grass  Suffers  when  exposed 
to  Rain.  By  A.  Emmeeling  (Bied.  Centr.,  1880,  826— 828).— The 
grass  freshly  cut  was  exposed  to  two  falls  of  rain,  and  to  a  third  fall 
after  fermentation  had  set  in. 

The  analyses  of  the  rain  water  which  had  fallen  on  the  grass 
showed  that  the  first  rain  dissolved  out  a  larger  quantity  of  mineral 
than  of  organic  matter ;  the  loss  in  organic  matter  consisted  chiefly 
of  non-nitrogenous  material ;  the  amides  and  nitrates  are  the  most 
easily  removed  of  the  nitrogenous  constituents  ;  albumin  appears  only 
to  be  removed  after  fermentation  has  commenced;  of  the  mineral 
constituents,  chlorine  and  phosphoric  acid  are  removed  in  largest 
quantities ;  fermentation  greatly  aids  the  solution  of  the  constituents 
of  the  grass.  E.  W.  P. 

Cultivation  of  Potatoes,  Maize,  Oats,  and  Sainfoin.    By  P. 

P.  D^h6rain  and  others  {Bied.  Centr.,  1880,  7^)6— SOO).— Potatoes.— 
The  manuring  of  the  potatoes  on  fertile  soils — like  those  of  Grignon 
— is  not  productive  of  any  great  gain. 

Maize. — Stable  manure  appears  to  be  the  best  for  maize,  and  for  two 
reasons  ;  it  is  the  source  of  the  nitrogen,  phosphoric  acid,  and  carbonic 
anhydride,  and  by  reason  of  porosity  water  is  retained  by  it  during 
dry  seasons ;  also  the  large  amount  of  humus  that  it  contains 
directly  available  for  the  plants,  makes  it  vastly  superior  to  the 
ordinary  artificial  manures.  In  support  of  this  hypothesis,  the  amount 
of  carbonic  anhydride  as  carbonates,  and  as  carbonates  and  organic 
matter,  was  estimated  in  the  plots  which  had  not  been  manured  dur- 
ing 1878-79,  but  in  the  years  1875-77  had  been  manured  with  farm- 
yard manure,  or  with  ammonia  salts  and  nitrates ;  it  was  found  that 
the  soil  became  richer  in  carbonates,  but  poorer  in  organic  matter,  and 
that  the  organic  carbon  was  much  greater  in  those  plots  manured  with 
farmyard  manure. 

Oats. — The  experiments  on  oats  during   the  years  1876-79,  show 
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that  during  the  season  of  1878  the  manures  had  a  greater  influence 
on  the  yield  of  straw  than  on  the  grain,  whilst  during  1879  the  oppo- 
site was  the  ease.  The  average  result  of  the  five  seasons  is,  that  the 
influence  of  manures  on  oats  is  but  small ;  the  climatic  conditions  are 
more  influential  than  manures,  especially  at  the  time  of  blossoming 
and  ripening. 

Sainfoin. — Off  the  land  on  which  the  sainfoin  was  grown,  three 
crops  of  turnips  and  one  of  maize  had  been  taken,  and  the  sainfoin  was 
sown  without  any  additional  manure  than  that  which  remained  in  the 
soil  manured  by  the  previous  crops ;  it  was  found  that  those  plots 
where  farmyard  manure  had  been  ploughed  in,  yielded  the  heaviest 
crops,  then  those  manured  with  sodium  nitrate;  and  the  highest  crop 
was  taken  from  the  plot  which  had  been  top-dressed  with  farmyard 
manure.  E.  W.  P. 

The  Influence  exerted  on  the  Growth  of  Potato  and  Jeru- 
salem Artichoke  Plants  by  allowing  the  "  Sets"  to  decay 
before  Planting.  By  C.  Kraus  {Bied.  Centr.,  1880,  821—824).— 
It  was  sought  to  determine  to  what  extent  the  yield  of  a  crop  of  pota- 
toes (Proskauer-Bisquit)  would  be  influenced  when  the  tubers  em- 
ployed, as  sets,  were  fresh,  slightly  decayed,  and  much  decayed.  The 
shoots  from  the  fresh  tubers  appeared  first  above  ground,  and  the 
stems  produced  from  large  tubers  were  higher  than  those  produced  from 
small  ''sets";  and  whereas  this  difference  with  fresh  tubers  is  less 
remarkable  as  growth  proceeds,  in  the  case  of  a  decayed  "set"  the 
difference  is  more  remarkable,  and  is  in  favour  of  the  larger  tuber. 
In  all  cases,  the  plants  from  large  "sets"  blossomed  first,  and  if  the 
weather  is  dry,  the  bloom  is  most  abundant  in  those  plants  from  the 
decayed  tuber.  Small  "sets"  produce  a  large  number  of  stems;  like- 
wise do  also  large  "  sets,"  which  are  slightly  decayed ;  in  fact,  the 
decay  of  the  small  tuber  reduces  its  power  to  produce  stems.  The 
number  of  tubers  produced  from  decayed  sets  is  greater  than  that 
from  fresh  sets,  and  so  much  the  more  the  greater  the  extent  to  which 
the  decay  had  proceeded,  and  in  dry  seasons  the  number  of  small 
tubers  is  also  larger.  The  power  of  production  possessed  by  any  single 
stem  is  the  higher  the  more  the  "set"  (from  which  that  stem  is  pro- 
duced) is  decayed. 

The  results  with  Jerusalem  artichokes  are  of  the  some  character  as 
those  obtained  with  potatoes.  E.  W.  P. 

Examination  of  Various  Soils  and  Subsoils.  By  C.  Schmidt 
(Bied.  Centr.,  1880,  786 — 793). — The  soils  examined  were  obtained 
from  the  neighbourhood  of  the  Black  Sea,  and  were  collected  at 
depths  varying  from  1  foot  to  3  ft.  8  in.  The  results  obtained  were, 
that  the  proportion  of  alumina  to  potash  and  soda  is  the  measure  of 
the  decomposition  of  the  felspars  present ;  the  smaller  the  amount  of 
alkalis  present,  so  much  the  greater  is  the  extent  to  which  the  ortho- 
clase  and  plagioclase  has  been  decomposed ;  the  higher  the  amount  of 
humus,  and  the  greater  the  depth  in  the  soil  at  which  it  is  found,  so 
much  the  poorer  is  the  soil  in  alkalis.  Excess  of  humus  causes  a 
diminution  of  the  amount  of  calcium  carbonate,  by  reason  of  the 
presence  of  water  highly  charged  with  carbonic  anhydride. 

E.  W.  P. 
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Phosphoric  Acid  in  the  Soil.  By  Kostitcheff  (Bull.  Soc. 
Chim.  [2],  34,  341 — 342). — The  generally  received  opinion  is,  that 
the  phosphoric  acid  in  the  soil  exist  as  ferric  and  aluminic  phosphates, 
and  that  all  other  phosphates  are  ultimately  converted  into  these  two. 
The  author  finds,  however,  that  ferric  and  aluminic  phosphates  decom- 
pose calcium  carbonate  in  presence  of  water,  with  disengagement  of 
carbonic  anhydride.  He  supposes  phosphoric  acid  to  be  first  liberated 
by  the  action  of  water  on  the  ferric  or  aluminic  phosphate ;  this  phos- 
phoric acid  then  decomposes  a  portion  of  calcium  carbonate,  liberating 
carbonic  anhydride,  which  dissolves  another  portion  of  calcium  car- 
bonate. This  decomposition  takes  place  even  in  mixtures  containing 
an  excess  of  ferric  oxide  over  ferric  phosphate.  J.  M.  H.  M. 

Decomposition  of  Phosphorite  by  Peat.  By  Beletzky  (Bull. 
Soc.  Chim.  [2],  34,  348). — The  author  has  observed  results  differing 
considerably  from  those  of  Eichhorn.  He  finds  that  the  presence  of 
salts  such  as  NaCl,  Na2S04,  KCl,  K0SO4,  CaSOi,  NH4CI,  (NH4)2S04, 
exercises  no  sensible  influence  on  the  decomposition  of  phosphorite  by 
peat.  The  presence  of  ammonium  carbonate  favours  the  decomposi- 
tion. J.  M.  H.  M. 

Influence  of  Sodium  Nitrate  on  Absorption  of  Phosphoric 
Acid  and  Potash.  By  Fiedler  (Landw.  Versuclis.-Stat.,  26,  135 — 
165). — One  of  the  properties  ascribed  to  nitrates  in  the  soil  is  that  of 
facilitating  the  absorption  and  assimilation  of  insoluble  matters,  and 
it  is  asserted  that  the  danger  exists,  by  the  employment  of  such 
salts  as  manures,  of  dissolving  and  removing  from  the  soil  such 
nutritious  constituents,  their  solutions  being  washed  into  the  subsoil 
before  they  can  be  taken  up  by  the  plant.  The  evidence  of  their 
solvent  action  has,  however,  not  been  proved  by  many  experiments, 
the  assertion  resting  chiefly  on  experiments  of  Liebig  reported  in  the 
Annalen,  105.  The  author  undertakes  the  present  series  of  investi- 
gations to  obtain  answers  to  certain  questions  which  he  formulates. 
Firstly.  Do  nitrates  dissolve  out  any  coiisiderahle  quantities  of  platit 
foods  fro'm  the  soil  ?  The  first  series  of  experiments  were  intended  to 
ascertain  whether  a  longer  or  shorter  period  of  digestion  of  soil  in 
plain  water  would  affect  the  rate  of  solution  of  phosphoric  acid  and 
potash.  It  was  found  that  in  three  trials,  lasting  for  1,  12,  and  24 
hours,  the  solubility  of  the  phosphoric  acid  increased,  but  that  of 
potash  diminished.  The  next  experiment  was  on  the  effect  of  nitrate 
solutions  of  different  strengths  acting  for  12  hours,  but  less  quantities 
of  phosphoric  acid  and  potassium  were  dissolved  than  in  the  clear 
water.  The  author  believes  his  first  question  answered  in  the  nega- 
tive. 

The  second  question  proposed  is  :  Dot's  sodium  nitrate  prevent  the 
absorption  of  potash  aiid  phosphoric  acid  when  present  in  the  same 
mixture  ?  As  in  the  former  case,  the  effects  of  plain  water  were  tried 
on  a  mixture  containing  both  salts  during  one  and  six  hours  re- 
spectively, but  the  results  were  negative.  The  term  of  six  hours  was 
chosen  as  the  period  for  experiments  with  solutions  of  nitrates  of 
various  strengths,  and  from  them  it  appeared  that  within  certain  limits 
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the  absorption  is  increased  proportionally  to  the  strength  of  the  solu- 
tion ;  but  the  experiments  could  nob  be  carried  out  to  their  full  extent, 
as  the  operator  wished  to  confine  himself  to  such  limits  as  might  be 
met  with  in  actual  practice.  He  however  declares  that  the  answer  to 
the  second  question  is,  that  within  those  limits  the  absorption  of  phos- 
phoric acid  is  favoured  by  the  presence  of  sodiam  nitrate,  whilst  the 
absorption  of  potash  is  slightly  impeded. 

Thirdly.  Boes  sodium  nitrate  convey  the  phosphoric  acid  andjpotash  into 
the  subsoil  ? 

In  order  to  determine  this,  the  author  filled  a  glass  vessel  with  a 
mixture  of  the  soil  to  be  examined  and  well-cleansed  quartz  sand  to 
the  depth  of  half  a  meter.  The  bottom  of  the  vessel  was  contracted 
and  provided  with  a  loose  plug  of  asbestos,  a  caoutchouc  cork,  glass 
tube,  and  pinch -cock,  in  connection  with  a  Bunsen  exhaust  pump. 
The  solutions  experimented  with  were  left  in  contact  with  the  soil 
during  a  night  in  each  case,  the  earth  washed  carefully,  and  the  phos- 
phoric acid  and  potash  estimated. 

The  answer  given  by  the  whole  series  was,  phosphoric  acid  is  not 
carried  into  the  subsoil  through  the  influence  of  Chili  saltpetre.  It  is 
in  a  certain  measure  decomposed  by  the  action  of  the  sodium  nitrate 
on  the  calcium  phosphate  present  in  the  soil,  but  it  is  immediately  re- 
absorbed, and  the  process  continues  as  long  as  there  is  any  sodium 
nitrate  present.  Potash,  however,  does  dissolve,  and  is  carried  into 
the  subsoil  in  the  presence  of  sodium  nitrate,  but  its  removal  is  con- 
siderably retarded  by  the  presence  of  large  quantities  of  lime  in  the 
soil ;  the  presence  of  the  lime  does  not  prevent  the  beneficial  effects  of 
the  nitrate  on  the  phosphoric  acid. 

The  results  of  the  preceding  investigations  induced  the  author  to 
undertake  an  extended  series  of  experiments  on  the  solubility  of 
various  combinations  of  phosphoric  acid  with  sodium  and  calcium. 
Although  of  little  practical  value  in  their  present  state,  there  are  some 
deductions  which  may  be  usefully  drawn  from  them. 

In  all  the  experiments,  the  presence  of  sodium  nitrate  caused  a 
larger  amount  of  calcium  and  less  phosphoric  acid  to  pass  into  solu- 
tion than  when  water  alone  was  employed ;  that  Chili  saltpetre  does 
not  exert  a  seriously  solvent  influence  on  trihasic  phosphate,  but  that 
it  does  so  affect  dibasic  phosphate  of  lime,  iron,  and  alamina,  and  that 
the  influence  of  heat  assists  the  reactions. 

The  experiments  confirm  in  general  the  conclusions  drawn  by  Liebig 
in  his  investigations  on  dibasic  phosphate,  but  the  author  thinks  that 
the  fear  expressed  by  Liebig  of  the  disappearance  of  phosphoric  acid 
from  the  soil  through  the  employment  of  sodium  nitrate  is  exaggerated, 
his  experiments  having  been  conducted  under  conditions  which  do  not 
frequently  occur  in  practice. 

Many  of  the  author's  experiments  have  an  important  bearing  on  the 
employment  of  so-called  retrograded  phosphates,  and  go  to  show  that 
their  use,  combined  with  sodium  nitrate,  is  of  as  great  utility  as  that 
of  the  superphosphate,  and  that  the  prejudices  against  their  use  on 
the  ground  of  their  imperfect  distribution  in  the  soil  and  insolubility 
are  unfounded  when  sodium  nitrate  is  present.  J.  F. 
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Potassium  Salts  as  Manures.  By  A.  Meyee  (Landw.  Versuchs.- 
Stat.,  26,  77 — 134), — A  prize  competition  instituted  bj  Liebig  was 
the  cause  of  the  author  entering  on  these  investigations.  He  with- 
drew from  the  contest  from  inability  to  complete  his  researches  in 
t'ime,  but  having  examined  the  subject  exhaustively,  he  publishes  the 
results. 

The  uncertain  effects  of  Stassfurt  salts,  when  employed  as  manures 
for  beets  and  clover,  has  been  a  subject  of  frequent  speculation  and  is 
of  importance.  The  author  has  been  led  to  form  a  theory  of  his  own 
on  this  subject,  which  he  develops  in  this  paper,  and  which  he  thinks 
will  account  for  many  of  the  irregularities  in  the  working  of  mineral 
manures,  and  of  Stassfurt  salts  in  particular. 

The  theory  is,  that  the  food  of  plants  requires  to  be  presented  to  them 
in  such  a  form  that  the  bases  bear  a  larger  proportion  to  the  acids  than 
is  generally  the  case  in  mineral  manures,  and  that  such  manures  as  are 
at  present  manufactured  contain  large  proportions  of  strong  acids,  which, 
when  set  free  by  decomposition,  are  either  useless  or  injurious  to  the 
growing  plant ;  and  that  the  difficulty  of  assimilating  those  acids  is 
the  cause  of  the  frequent  failure  of  Stassfurt  salts.  He  assumes  three 
things  as  necessary  for  the  proof  of  his  theory  :  first,  that  the  ashes  of 
all  plants  are  of  an  essentially  basic  character;  secondly,  that  all 
fertile  soils  offer  to  plants  their  food  in  a  suitably  mixed  condition  ; 
and  thirdly,  that  many  mineral  manures,  and  notably  Stassfurt  salts, 
alter  those  relations.  He  gives  several  examples  in  which  the  propor- 
tion of  bases  to  acids  in  the  ash  is  on  an  average  3  to  1,  some  of  them 
being  as  high  as  5  to  1,  and  in  tobacco  ash  as  high  as  11  :  1  (E. 
Wolff). 

The  acids  present  in  the  ash  of  plants  are  sufficient  to  saturate  only 
a  very  small  portion  of  the  bases,  and  if  we  wish  to  account  for  their 
state  in  the  plant  during  life,  we  must  conclude  that  they  are  in  com- 
bination with  organic  acids,  oxalic,  tartaric,  citric,  malic,  &c.  Attempts 
have  been  made  to  cause  plants  to  assimilate  mineral  acids  to  an 
abnormal  extent,  and  they  have  been  partially  successful,  so  far  as  to 
yield  an  acid  ash,  but  at  the  expense  of  the  health  of  the  plant,  as  in 
every  case  it  drooped  and  died.  Experiments  on  the  growth  of 
plants  in  water  and  in  sand  are  often  likely  to  lead  to  false  conclu- 
sions, as  in  the  actual  soil  silicates  and  humates,  which  play  alternately 
the  parts  of  bases  and  acids,  modify  the  results  of  such  experiments. 
Nobbe,  in  experiments  with  several  nutritive  solutions,  has  declared 
•  that  potassium  chloride  is  the  most  valuable  manure  for  buckwheat, 
but  the  author  contends  that  the  success  of  his  solutions  was  rather 
due  to  the  manner  in  which  the  bases  and  acids  were  divided,  the  suc- 
cessful ones  having  a  larger  proportion  of  the  former.  He  notices 
other  experiments  of  Hasselbarth  on  culture  of  wheat  in  sand,  wherein 
two  solutions  were  used ;  one  of  ammonium  salts,  and  the  other  of 
nitrates.  The  latter  gave  the  best  results,  except  when  the  first  re- 
ceived an  addition  of  calcium  carbonate. 

The  second  proposition  of  the  author  is,  that  a  fruitful  soil,  although 
not  itself  strongly  basic,  enables  plants  to  assimilate  bases,  and  to 
yield  a  strongly  basic  ash.  Fertile  soils  do  not  consist  merely  of  an 
earthy  skeleton  plus  nutritive  solutions  ;  there  are  silicates  and  humates, 
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which,  according  to  the  theory  of  Grandeau,  play  a  most  important 
part.  The  author  thinks  it  would  not  be  far  from  truth  to  say,  that 
an  ordinarily  fertile  soil  contains,  among  its  insoluble  constituents, 
calcium  carbonate,  tribasic  calcium  phosphate,  aluminium  silicate, 
ferric  oxide,  lime,  potash,  magnesia,  and  ammonia,  in  combination  with 
humus,  &c.,  &c.  Soils  which  have  been  tilled  for  a  long  time  become 
even  more  complicated  in  their  structure,  containing  unknown  combi- 
nations of  humus  with  bases  and  acids,  Grandeau's  matiere  noire,  &c., 
whilst  in  the  soluble  portion  of  the  soil  are  found  calcium  nitrate, 
potassium  sulphate,  sodium  chloride,  alkaline  humates  and  silicates,  a 
little  carbonate  of  calcium  and  magnesum,  and  possibly  gypsum. 
The  nutritive  matters  are  taken  up  from  the  soluble  portion  without 
chemical  change,  the  roots  of  the  plant  having  apparently  the  power 
of  absorbing  even  solid  particles ;  the  strong  organic  acids  present  in 
the  plants  prove  to  be  important  agents  in  the  absorption  of  the  bases,  the 
calcium  carbonate  present  in  the  soil  neutralising  the  liberated  mineral 
acids  and  forming  again  neutral  chlorides,  sulphates,  and  nitrates  of 
the  alkalis.  The  value  of  farmyard  or  stable  manure  is  enhanced  by 
its  ash  being  naturally  of  a  basic  character,  similar  to  that  of  plants  ; 
the  decomposition  of  the  albuminoid  constituents  into  ammoniacal 
compounds,  and  the  absence  of  organic  acids  preserve  its  basic  cha- 
racter, and  where  such  organic  acids  are  present,  they  moderate  the 
extreme  alkalinity ;  but  the  chief  work  is  done  by  the  humates  and 
silicates.  The  presence  of  calcium  carbonate  in  soils  acts  as  a  regulator 
of  the  various  reactions,  and  theory  endorses  the  verdict  of  practice 
that  alternate  applications  of  marl  and  heavy  manuring  are  beneficial 
to  soils  of  a  clayey  or  humous  character. 

The  author's  third  subject  of  examination  is  the  influence  of 
mineral  manures,  and  chiefly  Stassfurt  salts  on  soils.  In  his  opinion, 
as  before  stated,  the  value  of  an  artificial  manure  depends  on  the 
strength  or  weakness  of  combinations  of  the  acids  and  bases  con- 
tained therein,  and  the  facility  with  which  they  are  dissociated. 
The  dissociation  is  easiest  with  nitric  acid  and  ammonium  compounds, 
from  which  proteid  matters  are  easily  formed.  Carbonic  anhy- 
dride too,  being  so  easily  expelled  from  its  combinations  by  strong 
vegetable  acids,  is  of  great  value.  Sulphates  come  next,  but  at  a  dis- 
tance behind  the  others.  Hydrochloric  acid  compounds,  however,  do 
not  possess  any  of  these  desirable  properties. 

The  author  divides  all  mineral  manures,  according  to  the  fore- 
going ideas,  into  three  broad  divisions,  viz.,  salts  whereof  the  bases 
and  acids  are  alike  easily  absorbed  by  the  plant :  these  he  calls 
physiologically  neutral.  Salts  of  which  the  bases  are  absorbed  more 
easily  than  the  acids,  called  physiologically  acid.  Salts  of  which  the 
acids  are  more  readily  assimilated  than  the  bases,  called  physio- 
logically basic.  In  the  first  group  he  places  calcium  and  magnesium 
sulphates,  sodium  chloride,  superphosphates  of  lime  and  ammonia, 
dissolved  Peruvian  guano  and  potassium  nitrate.  In  the  second,  ammo- 
nium, potassium,  and  magnesium  chlorides,  ammonium  and  potassium 
sulphates,  superphosphate  of  potash,  and  Stassfurt  salts  in  general. 
In  the  third  group  are  found  calcium  and  potassium  carbonates, 
calcium    phosphate    (without    sulphuric    acid),     commercial     sodium 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  461 

nitrate,  raw  gnano,  bone  meal,  wood  ashes,  and  caustic  lime.  Amongst 
general  conclusions  arrived  at  are,  that  manures  of  the  second  class 
are  those  which  are  dangerous,  if  not  actually  hurtful,  to  vegetation. 
Ammonium  sulphate,  notwithstanding  its  facility  of  absorption,  is  less 
useful,  especially  in  soils  poor  in  lime,  than  its  equivalent  of  Chili 
saltpetre.  Calcium  diphosphate  works  better  in  such  soil  than  super- 
phosphate made  with  acid,  provided  the  same  quantity  of  P2O5  be  pre- 
sent. The  chlorides  of  the  different  bases  are  of  less  value  than  the 
sulphates,  some  small  portion  of  the  latter  acid  being  assimilable. 
Briefly,  all  acid  manures,  in  comparison  with  their  contents  of  plant- 
food,  are  bad — all  neutral  are  useful,  but  the  most  valuable  of  all  are 
to  be  found  in  the  third  or  physiologically  basic  class. 

The  author  quotes  various  experiments  of  his  own,  and  of  other 
observers  in  the  same  direction,  in  proof  of  his  views — many  of 
them  bearing  on  the  preference  which  should  be  shown  to  sulphates 
over  chlorides. 

The  injurious  effects  of  chlorides  has  been  the  cause  of  the  fjiilure  of 
Stassfurt  salts,  and  has  caused  a  great  change  in  the  trade  of  the 
district.  Carnelite,  composed  chiefly  of  the  chlorides,  is  being  neglected 
in  favour  of  kainite,  which  contains  more  of  the  sulphates,  but  even 
this  salt  is  largely  contaminated  with  the  objectionable  chlorides,  and 
is  of  secondary  value.  The  author  draws  attention  to  the  fact  of 
superphosphates  being  made  with  sulphuric  instead  of  the  cheaper 
hydrochloric  acid,  as  a  practical  proof  of  the  inferiority  of  manures 
containing  chlorides. 

The  results  of  some  experiments  made  with  different  manures  on 
poor  soils  will  be  found  interesting. 


Crop.  Manure.  Rate  of 


increase. 


Ninefold. 

Two-and-half  fold. 
Five-and-half  fold. 


Threefold. 

No  increase. 


Beet    Superphosphate    . , 

,,       Potassium  chloride 

,,       Potassium  sulphate 

Potatoes. ,  . .  Ditto 

,,        ....  Potassium  chloride 

Oats    Various  potash  salts. 

'  Suggestions  are  made  for  the  addition  of  various  substances  to  the 
Stassfurt  salts.  Wood  ashes,  which  contain  large  proportions  of 
calcium  and  potassium  carbonates,  and  is  in  itself  a  valuable  manure 
for  wheat,  clover,  and  sugar-beets,  would  prove  a  valuable  addition,  but 
it  is  too  valuable  for  other  purposes  to  be  used  as  manure,  the  reason 
,of  its  value  being,  in  the  author's  opinion,  the  favourable  propor- 
tion of  its  bases  to  its  acids.  Caustic  lime  added  to  the  salts  in 
question,  has  undoubtedly  a  very  beneficial  effect.  It  has  been 
recommended  by  Lehraann,  Wolff,  Nobbe,  and  others;  but  the 
formation  of  calcium  chloride  is  one  of  the  evils  resulting  from  tliis 
treatment.  However,  if  the  manure  is  put  into  the  ground  in  the 
autumn,  the  soluble  chloride  formed  is  dissolved  by  the  winter  rains, 
and  sinks  to  a  lower  stratum ;  yet  further  on,  the  author  cautions 
against  its  use,  where  certain  plants  are  cultivated  which  are  extremely 
Busceptible  to  the  injurious  influence  of  calcium  chloride.  Experi- 
ments are  recorded  which  show  an  unfavourable  influence  when 
VOL.  XL.  2  i 
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calcium  chloride  is  applied,  either  directly  or  in  consequence  of  re- 
actions in  the  manures,  some  plants  being  more  sensitive  than  others 
in  this  respect. 

Experiments  with  mixtures  of  other  potassium  salts  and  the  chloride 
were  not  favourable.  Potassium  carbonate  yields  variable  results, 
much  depending  on  the  other  constituents  of  the  soil ;  the  author  pro- 
nounces potassium  carbonate  to  be  a  capricious  manure,  and  greatly 
inferior  to  wood  ashes.  Stable  manure,  however,  by  its  slow  decora - 
position  and  formation  of  carbonates  in  a  gradual  manner,  being  the 
model  of  all  manures. 

Experiments  with  silicates  of  potash  are  given  ;  their  manufacture 
is  too  costly,  and  their  results  too  uncertain  to  encourage  experiments 
in  that  direction.  Attempts  were  made  with  combinations  of  potash 
with  humic  acid,  by  saturating  peat  with  potash-solution,  the  results 
were  in  the  main  favourable,  but  not  decisive.  Trials  were  made  with 
pota,ssium  nitrate,  the  splendid  results  agreed  with  former  experiments ; 
but  the  cost  of  the  manure  is  so  great  that  its  employment  is  practically 
impossible,  except  in  special  cases,  such  as  the  growth  of  valuable 
bulbs. 

Finally,  the  author  sums  up  by  saying  that  potassium  salts  play  a 
minor  part  in  the  economy  of  plant  nutrition  compared  with  nitrogen 
and  phosphorus.  That  their  employment  requires  application  in 
winter  to  admit  of  deleterious  compounds  being  dissolved  out  and 
washed  away,  and  he  recommends  that  new  compounds  of  potash  with 
carbonic  aud  phosphoric  anhydride,  humus,  and  silica  should  be  intro- 
duced to  farmers,  if  they  are  to  reap  all  the  benefits  to  be  drawn  from 
Stassfurt  salts.  J.  F. 

Manuring  of  Cress  with  Dicalcuim  Phosphate  on  Soils 
Free  from  Humus.  By  H.  Albert  aud  Siegfeied  {Bled.  Centr.,  ^  880, 
793 — 795). — Common  cress  was  sown  in  a  calcareous  soil  contained  in 
large  boxes,  and  the  following  manures  were  applied: — 3*65  grams  dical- 
cium  phosphate, 36" 7  grams  phosphoric  acid;  3'65 grams  dicalcium  phos- 
phate, and  8'9  potassium  sulphate  (30  per  cent.  KgO)  ;  8'9  potassium 
sulphate  only  ;  no  manure  was  added  in  the  fourth  ;  the  crops  were 
sheltered  from  rain,  but  watered  with  distilled  water.  The  con- 
clusions drawn  are :  (1)  in  the  absence  of  humus  the  plants  can 
absorb  phosphoric  acid  from  the  neutral  compound  ;  (2)  manuring 
with  dicalcium  phosphate  alone,  or  along  with  potash,  increases 
the  yield ;  (3)  potash  and  phosphoric  acid  increase  the  amount  of 
nitrogen  and  phosphoric  acid  present  in  the  plant ;  (4)  potash  and 
phosphoric  acid  increase  the  amount  of  albuminoids.  E.  W.  P. 


Analytical  Chemistry, 


Notes  on  Gas  Analysis.  By  M.  Fileti  (Gazzetta,  10,  1—12).— 
In  analysis  of  gases  by  absorption,  the  author  recommends  the  use  of 
balls  of  plaster  of  Paris,  made  from  a  block  of  the  dry  plaster,  and 


ANALYTICAL  CHEMISTRY.  463 

having  a  notch  cut  round  the  circumference  of  the  sphere  into  which 
the  platinum  wire,  which  supports  it,  may  be  fitted ;  these  have  no 
absorbent  action  on  most  gases. 

In  saturating  a  gas  with  moisture,  instead  of  passing  a  drop  of 
water  up  into  the  eudiometer  as  recommended  by  Bunsen,  it  is  far 
better  to  employ  a>  plaster  ball  dipped  in  water,  and  the  adhering 
moisture  removed  by  blotting-paper,  temporarily  diminishing  the 
pressure  of  the  gas ;  by  this  method  the  sides  of  the  tube  are  not 
wetted^  and  the  gas  can  be  easily  dried  and  again  saturated  with 
moisture,,  five  or  six  times  successfully,  without  any  difficulty. 

The  author  has  also  made  experiments  on  the  action  of  chromic  acid 
solution  on  hydrogen  and  on  carbonic  acid — a  reagent  proposed  by 
Ludwig  (A7inale7i,  162,  47)  for  separating  the  two  gases,  as  he  states 
that  it  does  not  act  on  the  former,  but  oxidises  the  carbonic  oxide 
somewhat  rapidly.  It  seems,  however,  that  not  only  do  chromic  acid 
solutions  gradually  absorb  hydrogen,  but  even  concentrated  solutions 
(1  :  2)  oxidise  carbonic  oxide  too- slowly  to  allow  of  its  being  used  as 
a  means  of  separating  the  gases,  less  than  half  the  carbonic  oxide 
being  removed  from  a  mixture  containing  24*28  per  cent.  CO  after 
33  hours'  exposure.  C.  E.  Gr. 

Destruction  of  Organic  Matter  when  Searching  for  Metallic 
Poisons.  By  A.  Gr.  Pouchet  (Gompt.  rend.,  92,  202— 204).— From 
100  to  500  grams  of  the  suspected  matter  are  mixed  in  a  large  porce- 
lain dish  with  25  per  cent,  of  perfectly  pure  potassium  hydrogen 
sulphate,  and  a  quantity  of  fuming  nitric  acid,  equal  in  weight  to  the 
organic  matter  taken,  is  then  added.  The  reaction  is  at  first  very 
violent,  but  afterwards  must  be  assisted  by  gentle  heating.  Pure 
sulphuric  acid  of  66°  B.  is  now  added  in  large  excess,  and  the  mixture 
heated  nearly  to-  the  boiling  point  of  the  acid.  By  long-continued 
heating,  with  further  addition,  if  necessary,  of  sulphuric  acid,  all  the 
organic  matter  may  be  completely  destroyed.  It  is  advisable,  in  order 
to  ensure  the  destruction  of  the  last  traces  of  organic  matter,  to  allow 
the  liquki  to  cool,  then  add  a  few  crystals  of  potassium  nitrate,  and 
again  h€»at  until  wJiite  fumes  are  given  oif.  In  this  way  a  clear  limpid 
liquid  is  obtained,  which  solidifies  on  cooling,  and  contains,  in  the 
state  of  sulphate,  all  the  metallic  elements  present  in  the  suspected 
matter,  together  with  a  large  excess  of  sulphuric  acid.  The  saline 
masB:  is  dissolved  in  boiling  water,  and,  if  200 — 300  grams  of  the 
Bnspected  matter  have  been  taken,  diluted  to  about  one  litre.  The 
solution,  without  previous  jiltratioyi,  is  then  electrolysed  by  means  of 
four  Bunsen*s  elements,  or,  preferably,  a  Clamond  gas  pile.  The 
electrodes  should  be  of  plantinum,  except  when  mei'cury  is  sought  for. 
In  this  case  tho  negative  electrode  should  be  of  gold.  13y  this  n)(^thod 
the  author  was  able  to  estimate  quantities  of  lead  not  exceeding 
0*5  mgrm.  per  100  grams  of  organic  matter,  such  jis  food,  urine,  or 
animal  organs,  and  to  detect  mercury  in  200  grams  of  liver,  to  which 
0*5  mgrm.  mercuric  chloride  had  been  added.  The  potassium  hydrogen 
sulphate  retains  the  more  volatile  elements,  such  as  mercury. 

To  detect  arsenic  or  antimony,  the  carbonaceous  mass  obtained  by 
the  first   treatment,  before  adding  sulphuric  acid,  should  be  boiled 
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with  water  and  the  aqueous  solution  treated  by  Grautier's  method 
(Compt.  rend.f  1875  ;  eomp.  this  vol.,  p.  311).  C.  H.  B. 

Use  of  the  Azotometer  for  Agricultural  Investigations,    B3- 

A.  MoRGEN  (Zeits.  Anal.  Chem.,  1881,  37 — 48). — It  is  known  that  the 
estimation  of  ammonium  compounds,  by  measuring  the  nitrogen 
evolved  on  their  decomposition  by  alkaline  hypobromite,  is  rendered 
incorrect  by  the  presence  of  urea  and  other  nitrogenous  substances  of 
the  amide  class  which  evolve  nitrogen  under  these  conditions  :  the 
serum  of  blood,  egg  albumin,  and  casein  are  said  also  to  evolve  nitrogen 
when  treated  with  the  mixture  of  bromine  and  soda  solution.  This 
fact  will  evidently  limit  the  use  of  the  azotometer ;  its  results  will 
become  false  when  applied  to  vegetable  extracts  and  many  classes  of 
soils,  and  to  blood. 

The  author  has  made  experiments  to  test  the  accuracy  of  Sachsse 
and  Kormann's  method,  which  consists  in  heating  the  vegetable  extract 
with  acid  until  the  amides  are  converted  into  ammonia  and  amido- 
acids,  and  then  estimating  the  nitrogen  as  ammonia  in  one  portion  by 
the  azotometer,  and  that  present  as  amido-acids  by  nitrous  acid. 
It  is  found  that  not  only  do  the  amido-acids  evolve  some  nitrogen  in  the 
azotometer,  but  that  gas  is  also  evolved  from  other  substances,  even 
non-nitrogenous,  which  are  present  in  the  extract,  and  further  by  the 
action  of  the  acid  on  the  bromine  solution,  even  when  the  acid  is  not 
in  excess.  The  error  thus  occasioned  is,  however,  much  reduced  by 
diluting  the  solution  and  neutralising  the  acid. 

The  conclusions  arrived  at  as  regards  the  use  of  the  azotometer  for 
determining  nitrogen  present  as  ammonium  salts,  are  : — 

1.  That  the  method  gives  satisfactory  results  in  solutions  of  pure 
ammonium  salts. 

2.  That  the  presence  of  nitrogenous  organic  substances,  such  as 
albumin,  amides,  peptones,  ferments,  alkaloids,  and  glucosides,  renders 
the  method  useless. 

3.  That  the  presence,  in  any  considerable  proportion,  of  non- 
nitrogenous  organic  bodies,  renders  the  estimation  inexact. 

4.  That  for  the  estimation  of  ammonia  in  presence  of  amido-acids, 
and  many  other  nitrogenous  bodies,  the  azotometer  is  altogether  un- 
suitable ;  the  determination  of  ammonia,  separated  from  bodies  of 
the  amide  class  by  the  action  of  acids,  by  the  azotometer,  yields  very 
inaccurate  results.  F.  C. 

Estimation  of  Retrograde  Phosphoric  Acid  by  means  of 
Ammonium  Citrate.  By  A.  Konig  (Zeits.  Anal.  Chem.,  1881, 
49 — ^57). — The  quantity  of  substance  to  be  treated  with  the  ammonium 
citrate  solution  is  different  according  to  different  chemists ;  the  author 
finds  that  the  use  of  one  and  two  grams  gives  percentages  of  phos- 
phoric acid,  differing  by  one-sixth.  The  degree  of  alkalinity  of  the 
solution  seemed  to  exercise  little  influence  on  the  result;  but  the 
quantity  of  phosphate  dissolved  by  the  same  quantity  of  citrate  solu- 
tion, althouoh  increasing  as  larger  quantities  of  phosphates  were 
employed,  did  not  increase  in  proportion  to  the  weight  of  phosphate 
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used  ;  hence  the  percentage  found  always  diminishes  as  the  weight  of 
substance  treated  with  the  citrate  is  increased. 

It  is  evident,  therefore,  that  the  results  yielded  by  this  method  are 
only  relatively  correct  when  the  same  quantity  of  phosphate  soluble 
in  the  citrate  solution  is  present  in  every  analysis.  Since  this  is  a 
condition  impossible  to  secure^  it  is  necessary  to  work  always  in  a  pre- 
cisely similar  way,  and  to  state  the  quantity  of  substance  employed 
for  the  estimation,  the  latter  being  a  point  of  great  importance. 

F.  C. 

Estimation  of  Soluble  Phosphate  in  Superphosphates.    By 

S.  Drewsen  (Zeits^  Anal.  Ghem.,  1881,  54 — 57). — It  is  generally  con- 
sidered that  by  drying  a  sample  of  superphosphate  some  of  the  soluble 
phosphoric  acid  is  rendered  insoluble^  hence  the  phosphoric  acid  is 
estimated  in  the  undried  sample.  The  author  attributes  the  deficiency 
of  phosphoric  acid  found  by  precipitation  by  ammonium  molybdate  in 
dried  samples,  to  the  conversion  of  some  of  the  orthophosphoric  into 
pyrophosphoric  acid.  He  finds  accordingly  that,  if  before  addition  of 
molybdate  the  dried  sample  is  first  boiled  after  addition  of  nitric  acid, 
which  converts  pyrophosphoric  acid  into  orthophosphoric  again,  the 
deficiency  disappears;  this  preliminary  treatment  with  nitric  acid  has 
the  further  advantage  of  rendering  the  molybdate  precipitate  more 
granular,  and  of  causing  it  to  subside  more  rapidly  and  to  be  more 
readily  filtered  and  washed.  Since  it  is  impossible  to  know  whether 
samples  of  superphosphates  have  been  artifically  dried,  it  is  necessary 
always  to  boil  with  nitric  acid  before  precipitating  with  molybdate 
.solution.  F.  C. 

Aluminium  Phosphate.  By  L.  L.  de  Koninck  and  Thiriakt 
{Zeits.  Anal.  Ghem,,  1881,  90 — 91). — Aluminium  phosphate  is  com- 
pletely soluble  in  ammonium  hydrate,  m  the  presence  of  excess  of 
phosphoric  acid  or  of  alkaline  phosphates ;  hence  in  such  cases  on 
addition  of  ammonia  the  precipitate  which  forms  at  first  rapidly 
disappears.  From  such  a  solution,  however,-  acetic  acid  reprecipitates 
the  aluminium  phosphate.  Arsenic  acid  and  alkaline  arsenates  behave 
in  a  precisely  similar  manner  in  presence  of  aluminium  salts.  This 
observation  has  also  been  made  by  E-ivot.  F.  C. 

Detex'mination  of  Phosphorus  in  Iron  and  Iron  Ores.     By 

VON  Eggertz  (Ghem.  News,  42,  87). — Korschelt  in  describing  a  pro- 
cess for  the  estimation  of  phosphorus,  makes  some  observations 
against  the  author's  method,  and  proposes  several  improvements  on 
it.  The  following  are  said  to  be  the  chief  objections,  which  cause  much 
trouble  in  practice  : — 

1.  The  evaporation  of  the  iron  solution  before  precipitation. 

2.  The  time  required  for  precipitation  (two  or  three  hours). 

3.  Drying  at  95°  demands  much  time.  It  was  found  that  where 
Bpeed  is  necessary,  the  iron  as  well  as  the  molybdate  solutions  may  be 
previously  warmed  to  40",  which  shortens  the  time  required  for  pre- 
cipitation to  one  or  two  hoars.  By  drying  the  precipitate  at  120°  to 
140°,  the  alteration  which   takes   place  is  unimportant^  and   merely 
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affects  the  third  or  fourth  decimal  if  the  amount  of  phosphorus  is  not 
very  large. 

4.  As  ammonium  phosphomolyfedate  loses  ammonia  in  drying  at  a 
constant  temperature  of  under  100°,  Korschelt  substitutes  a  solution 
of  potassium  molybdate  for  the  iprecipitation  of  phosphoric  acid,  and 
thus  avoids  the  tediousness  of  the  author's  process  of  precipitation 
and  drying. 

The  author  raises  similar  objections  to  Korschelt's  process,  and  con- 
cludes that  his  own  process  demands  no  more  labour  and  little  more  time 
than  Korschelt's  method.  By  collecting  the  precipitate  in  a  funnel 
tube,  pressing  it  together,  and  measuring,  as  described  in  the  process, 
small  amounts  of  phosphorus  can  be  estimated  in  a  much  shorter 
time. 

Kammelsberg  finds  that  the  amount  of  phosphorus  in  the  precipi- 
tate of  potassium  phosphomolybdate must  be  taken  at  1*768  instead 
of  1"73  per  cent,  if  obtained  from  an  iron  solution,  and  at  1*847  per 
cent,  if  from  a  solution  free  from  iron. 

Finkener  says  "  from  what  Korschelt  prescribes,  that  in  an  iron 
containing  0*1  per  cent,  phosphorus,  none  will  be  found  present/* 

Riley  communicates  in  this  Journal  (33,  104)  the  magnesia 
method  used  by  him  for  the  estimation  of  phosphorus  in  iron. 

In  comparing  this  method  with  that  of  the  author,  it  is  found  : — 

1.  That  with  reference  to  precision  in  weighing  the  precipitates,  we 
require  to  use  seven  times  greater  amount  of  iron  (17  grams),  because 
the  ignited  pyrophosphate  of  magnesia  contains  27*95  per  cent,  of 
phosphorus,  but  the  phosphomolybdate  of  ammonia  only  1*63  per  cent, 
phosphorus. 

2.  That  the  magnesia  method  demands  much  more  time,  labour  and 
skill. 

3.  That  besides  nitric  acid,  the  author  uses  no  other  reagent  which 
can  contain  phosphoric  acid,  whilst  Riley  uses  a  magnesium  salt, 
citric  acid,  also  sodium  acetate  and  sulphite.  These  last-named 
reagents  are  exceedingly  difficult  to  procure  completely  free  from 
phosphorus.  It  is  thought  that  in  this  circumstance  lies  the  explana- 
tion that  Riley,  as  he  says,  often  obtains  about  0*02  per  cent,  higher 
phosphorus  in  iron  than  several  other  chemists.  D.  B. 

Varying  Condition  of  Carbon  in  Steel,  and  its  Influence  on 
Eggertz's  Coloration  Process.  By  J.  S.  Parker  (Chem.  Neivs, 
42,  88). — Although  Eggertz's  coloration  process  for  the  estimation 
of  carbon  is  universally  adqpted  in  the  laboratories  of  steel  works, 
most  chemists  have  occasionally  noticed  anomalous  results,  which 
have  aroused  suspicions  as  to  its  trustworthiness.  After  a  thorough 
investigation,  the  author  found  that  it  was  liable  to  great  variations. 
A  number  of  experiments  with  different  samples  of  crucible  and 
Bessemer  steel  of  various  tempers  was  made,  and  by  observing  the 
p3aenomena  when  the  cold  nitric  acid  was  added  to  steel  drillings,  and 
by  numerous  check  estimations  by  combustion  or  chromic  acid  oxida- 
tion, the  author  became  convinced  that  carbon  was  capable  of  existing 
in  steel  in  different  conditions,  and  that  steel  containing  the  same 
percentage  of  carbon  might  give,   when  dissolved   in   nitric   acid,  a 
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greater  or  less  degree  of  coloration,  according  as  the  carbon  was  in 
one  condition  or  another.  The  author  was  able  to  apply  a  method  of 
correction,  which,  although  entailing  additional  trouble,  rendered  the 
process  in  all  ordinary  cases  susceptible  of  a  high  degree  of  accuracy. 
He  has  not  yet  sufficiently  determined  the  exact  nature  of  the  differ- 
ences in  condition  of  the  carbon  giving  rise  to  the  various  phenomena 
observed,  but  thought  it  right  to  draw  the  attention  of  chemists  to  a 
source  of  variation  in  the  coloration  process,  which,  if  not  duly  cor- 
rected, most  seriously  affects  its  accuracy ;  a  source  of  error  which  has 
hitherto  escaped  detection.  D.  B. 

Separation  of  Copper  and  Zinc  by  Precipitation  with  Sul- 
phuretted Hydrogen.  By  G.  Larsen  (Dingl.  polyt.  J.,  239,  239). 
— Referring  to  a  former  notice  (ibid.,  229,  302)  on  this  subject,  the 
author  mentions  that  the  separation  of  zinc  from  copper  is  easily  per- 
formed, but  it  is  necessary  to  precipitate  from  a  hot  solution  and 
wash  with  warm  dilute  hydrochloric  acid  (sp.  gr.  1'05)  saturated  with 
hydrogen  sulphide,  and  then  with  water  to  remove  the  excess  of  acid. 
Contrary  to  the  usual  assumption,  it  was  found  that  zinc  is  not  pre- 
cipitated along  with  copper  by  sulphuretted  hydrogen  in  a  solution 
strongly  acidified  with  hydrochloric  acid.  As  to  the  further  treat- 
ment, the  author  finds  ignition  with  pure  sulphur  in  a  current  of 
hydrogen  the  most  suitable  and  accurate  method.  D.  B. 

Estimation  of  Arsenic  as  Magnesium  Pyroarsenate.    By  F. 

Reichel  (Zeits.  Anal.  Chem.,  1881,  89 — 90). — Instead  of  igniting 
the  precipitated  magnesium  ammonium  arsenate  in  oxygen,  or  drying 
at  105°,  the  author  recommends  the  following  method.  The  precipi- 
tate is  removed  from  the  filter  into  a  watch-glass  ;  the  filter-paper  is 
then  wetted  with  solution  of  ammonium  nitrate  and  dried,  and  in- 
cinerated in  small  pieces  in  a  porcelain  crucible  ;  the  precipitate  is 
introduced  into  the  crucible  moistened  with  nitric  acid,  carefully 
dried,  and  ignited  strongly  for  10  minutes.  The  results  are  very 
exact.  F.  C. 

Use  of  Baryta  to  obtain  Metallic  Arsenic  from  Arsenious 
Oxide  and  Arsenic  Sulphides.  By  C.  Bkamk  {Comjjt.  rend.,  92, 
188 — 189). — In  order  to  obtain  metallic  arsenic  from  arsenious  oxide 
in  toxicological  investigations  either  potassium  cyanide  or  black  fiux 
is  usually  employed.  Both  these  substances  are  deliquescent,  and 
generally  give  off  water  on  heating,  thereby  frequently  cracking  the 
tube.  Powdered  baryta  gives  off'  no  water,  and  is  a  much  more  con- 
vepient  reagent  for  the  purpose.  With  arsenious  oxide  it  forms 
metallic  arsenic  and  barium  arsenate.  The  latter  nia}'  be  dissolved  in 
nitric  acid  and  tested  for  arsenic  acid  by  means  of  silver  nitrate.  The 
sulphides  of  arsenic  also  yield  metallic  arsenic  when  heated  with 
baryta. 

When  chlorine  is  allowed  to  act  on  the  rings  of  arsenic  obtained 
with  the  modified  form  of  Marsh's  apparatus,  arsenic  pentachloride  is 
formed,  and  this,  when  exposed  to  the  action  of  the  aqueous  vapour 
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in  the  air  is  decomposed  with  formation  of  hydrochloric  and  arsenic 
acids.     The  latter  may  be  detected  by  means  of  silver  nitrate. 

C.  H.  B. 
Quantitative  Determination  of  Silver  in  Galvanic  Silver- 
baths.  By  F.  Mareck  (Dingl.  poUjt.  J.,  239,  240).— The  author 
refers  to  a  recent  proposition  made  with  regard  to  the  quantitative 
determination  of  silver  in  galvanic^ baths  by  precipitation  with  sul- 
phide of  ammonium.  He  states  that  in  1861  he  had  occasion  to  study 
this  question,  when  he  worked  out  the  following  method : — 100  c.c. 
of  the  silver-bath  are  treated  with  sulphide  of  ammonium,  which 
deposits  silver  in  the  form  of  a  black  precipitate,  readily  separated 
from  the  supernatant  fluid.  The  precipitate  is  thrown  on  a  filter  as 
rapidly  as  possible,  and  washed  with  hot  water,  and  a  small  quantityjj 
of  sulphuretted  hydrogen  water.  It  is  then  transferred  to  a  flask, 
dissolved  in  nitric  acid  and  titrated  with  a  decinormal  solution  ai 
sodium  chloride.  The  author  worked  with  baths  containing  large 
quantities  of  cyanide  of  potassium,  and  found  that  this  method  gavaj 
accurate  results.  D.  B. 

Estimation  of  Carbonic  Anhydride  in  the  Air.     By  A.  Mun 

and  E.  Aubin  (Compt.  rend.,  92,  247 — 249). — The  authors  have  de- 
vised the  following  method  with  a  view  to  determine  : — (1.)  Whether 
the  proportion  of  carbonic  anhydride  in  the  air  in  a  given  region 
varies  considerably,  or  whether  the  variations  are  insignificant.  (2.) 
Whether  the  carbonic  anhydride  is  concentrated  in  the  lower  layers 
of  air,  or  is  uniformly  diffused.  Tubes  similar  in  form  to  those  used 
by  Regnault  for  collecting  air,  are  filled  with  fragments  of  pumic 
previously  ignited  with  sulphuric  acid,  and  introduced  into  the  tu 
whilst  still  warm.  The  pumice  is  then  saturated  in  an  atmosphe 
free  from  carbonic  anhydride,  with  a  measured  volume  of  a  solutio 
prepared  by  dissolving  1  kilo,  of  caustic  potash  in  1,400  c.c.  of  water, 
adding  200  grams  barium  hydrate,  agitating  from  time  to  time,  an^ 
then  withdrawing  the  clear  solution,  which  absorbs  carbonic  anhy. 
dride  vith  great  rapidity.  It  contains  a  trace  of  combined  carbonioj 
acid,  and  this  gives  rise  to  a  slight  error,  which,  however,  is  the  same' 
for  all  the  tubes  prepared  with  the  same  solution,  and  may  be  deter- 
mined once  for  all.  The  tubes  containing  the  pumice  saturated  with 
potash-baryta  solution  are  carefully  sealed.  To  make  a  deter  mi  nationl 
the  ends  of  a  tube  are  broken  and  a  known  volume  (about  200  litres) 
of  the  air  to  be  experimented  on  is  drawn  through  the  tube  either  by 
means  of  an  aspirator  of  known  capacity,  or  by  means  of  a  specially 
constructed  and  gauged  pump.  The  tube  is  then  sealed,  and  may  be 
kept  for  any  length  of  time.  In  order  to  determine  the  amount  of  car- 
bonic anhydride,  one  of  the  ends  of  the  tube  is  opened,  connected  with 
a  Sprengel  pump,  and  the  tube  rendered  vacuous.  Dilute  sulphuric 
acid  is  then  allowed  to  enter  at  the  other  end,  and  the  carbonic  anhy- 
dride evolved  is  extracted  by  means  of  the  pump,  collected  in  a 
graduated  tube,  and  its  volume  determined  by  absorption  with 
potash. 

Direct  experiment  has  shown   that   the  process  gives  accurate  re 
suits.     One  tube  is  sufficient  to  absorb  every  trace  of  carbonic  anhy 
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dride  from  the  air  if  the  latter  be  not  passed  through  at  a  greater 
rate  than  4  to  5  litres  per  minute.  By  means  of  this  method,  deter- 
minations of  carbonic  anhydride  may  be  made  in  regions  in  which 
other  processes  would  not  be  practicable.  The  aspiration  of  200 
Htres  of  air  may  be  accomplished  in  less  than  an  hour,  and  by  per- 
sons unaccustomed  to  delicate  manipulation.  C.  H.  B. 

Apparatus  for  Testing  the  Inflammability  of  Petroleum.    By 

C.  Englee  and  R.  Haass  (Zeits.  Anal.  Ghem.,  1881,  1 — 36). — From  a 
series  of  trials  of  the  various  forms  of  apparatus  invented  for  this 
purpose,  the  results  of  which  are  given  in  detail,  the  authors  draw  the 
following  conclusions  : — 

1.  The  quantity  of  the  sample  employed  for  each  trial  must  always 
be  the  same,  and  a  fresh  portion  must  be  taken  for  every  trial. 

2.  In  the  process  of  heating,  the  petroleum  must  be  slowly  and  uni- 
formly heated  throughout. 

3.  The  oil  must  be  raised  in  temperature  at  least  10°  C.  before  it 
reaches  its  flaming  point :  hence  it  will  sometimes  be  necessary  to 
cool  the  sample  artificially,  before  commencing  the  test. 

4.  The  igniting  flame  or  spark  must  be  always  of  the  same  size 
and  intensity,  and  must  be  at  the  same  distance  from  the  surface  of 
the  oil,  care  being  taken  that  it  never  comes  so  near  or  acts  so  long  as 
to  heat  the  surface. 

5.  The  object  of  the  test  renders  it  necessary  to  imitate  as  nearly  as 
possible  in  the  test-apparatus  the  conditions  of  the  formation  of  vapour 
in  petroleum  lamps. 

It  will  be  seen  that  the  method  of  agitation  has  distinct  advantages 
over  others,  since  it  does  not  require  either  the  use  of  the  same 
quantity  of  oil,  or  the  distance  of  the  source  of  ignition  from  the 
surface  to  be  invariable ;  and  the  difference  in  the  rate  of  heating  has 
but  small  influence  on  the  result. 

The  conclusions  arrived  at  with  regard  to  the  different  forms  of 
apparatus  in  use  are  as  follows :  — 

1.  All  those  which  measure  the  tension  of  the  vapour  are  to  be  re- 
jected, since  no  simple  relation  exists  between  vapour-tension  and  in- 
flammability. 

2.  If  the  petroleum  is  contained  in  an  open  vessel,  the  results  are 
too  high  and  variable  to  insure  even  approximate  accuracy. 

3.  The  apparatus  of  Tagliabue,  Sintenis'  pyrometer,  and  Parrish's 
iiaphthometer,  although  closed,  give  results  too  variable  to  be  trust- 
worthy. 

The  apparatus  of  Bernstein  and  of  Abel  give  concordant  results,  the 
former  somewhat  too  high  and  the  latter  too  low. 

The  most  exact  and  constant  results  were  obtained  with  the  two 
closed  electrical  apparatus,  the  nearest  approach  being  also  made  in 
these  to  the  conditions  of  vaporisation  in  a  lamp  :  they  further  pre- 
sented the  advantage  of  being  but  slightly  affected  by  the  varying 
conditions  of  use  already  enumerated.  Unfortunately  the  costliness 
and  fragile  nature  of  these  forms  of  apparatus  render  them  unsuitable 
for  any  but  trained  hands. 

The  improved  naphthometer  of  one  of  the  authors,  which  depends 
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on  Victor  Meyer's  principle  of  agitation,  comes  next  to  the  electrical 
apparatus  in  accuracy,  and  of  all  the  forms  of  apparatus  described  is 
the  least  dependent  on  conditions.  Its  simplicity  of  construction, 
cheapness,  and  handiness  recommend  it  for  ordinary  use  above  all 
others.  F.  C. 

Remarks  on  the  Properties  of  Vapours  of  Chlorinated  Organic 
Compounds.  By  Berthelot  (Gumpt.  rend.,  92,  267—268). — The 
presence  of  volatile  chlorides,  such  as  chloroform  in  blood  and  similar 
liquids,  is  detected  by  passing  their  vapour  mixed  with  air  and  water- 
vaponr  through  a  red-hot  tube,  and  leading  the  gases  into  silver  nitrate 
solution,  when  a  precipitate  of  silver  chloride  is  formed.  The  electric 
spark,  and  combustion,  have  the  same  effect  as  the  red-hot  tube.  The 
presence  of  hydrocyanic  acid  and  acetylene  in  the  gases  introduces 
sources  of  error,  for  the  former  produces  a  precipitate  even  in  strongly 
acid  solutions  of  silver  nitrate,  and  the  latter  produces  a  precipitate  in 
neutral  or  slightly  acid  solutions.  Acetylene  is  formed  if  the  oxygen 
present  is  not  sufficient  to  burn  all  the  hydrocarbons  completely  ;  it  is 
formed,  for  example,  when  a  solvent  rich  in  carbon  has  been  employed 
for  the  purpose  of  extracting  the  chloroform.  Hydrocyanic  acid  is 
produced  if  the  hydrocarbons  are  mixed  with  only  a  small  quantity  of 
ammonia,  such  as  might  easily  be  given  off'  from  a  liquid  containing 
animal  matter.  Under  the  intiuence  of  the  electric  spark  free  nitrogen 
in  presence  of  hydrocarbons  is,  as  is  well  known,  converted  into  hydro- 
cyanic acid.  The  formation  of  the  silver  acetylide  may  be  prevented 
by  making  the  silver  nitrate  solution  strongly  acid.  This,  however, 
does  not  affect  the  hydrocyanic  acid.  It  is  better  to  dissolve  the  gases 
in  pure  water,  and  then  boil  the  latter  for  some  time.  The  hydrocyanic 
acid  and  the  acetylene  are  thus  expelled,  but  the  hydrochloric  acid 
remains  in  solution,  since  it  forms  a  hydrate,  which  is  less  volatile 
than  pure  water.  C  H.  B. 

Estimation  of  Glycerol  in  Beer.  By  F.  Clausnizer  (Zeits.  Anal. 
Chem.,  1881,  58 — 82). — Glycerol  is  only  present  in  minute  quantity  in 
genuine  beer,  but  is  frequently  added  to  impart  a  full  sweet  taste  and  con- 
ceal hardness,  it  also  effects  a  saving  in  malt.  The  quantity  present  may 
occasionally  be  abnormally  high,  from  the  use  of  yeast  preserved  by 
glycerol,  and  imperfectly  washed.  Its  addition  indicates  that  the  beer 
is  inferior,  and  requires  improving,  and  the  glycerol  added  may  also 
be  impure  and  injurious. 

The  author  briefly  describes  and  criticises  at  some  length  the  various 
methods  in  use  for  estimating  glycerol  in  beer.  All  of  them,  with  the 
exception  of  that  of  Lallieu,  which  is  not  trustworthy,  are  modifica- 
tions of  Pasteur's  method,  which  consists  in  extracting  the  glycerol 
from  the  residue  obtained  by  evaporating  the  beer  with  addition  of 
slaked  lime,  and  drying  and  weighing  it.  The  solvents  employed  are 
alcohol,  alcohol  and  ether,  or  alcohol  and  chloroform. 

The  results  obtained  by  these  processes  are  rendered  false  by  neglect 
of  some  of  the  little  known  properties  of  glycerol.  The  following 
sources  of  error  are  noted: — 
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1.  Since  glycerol  passes  over  in  small  quantity  when  distilled  with 
water,  it  is  not  advisable  to  use  the  residue  left  after  distilling  off  the 
alcohol  for  the  glycerol  estimation. 

2.  Glycerol  undergoes  oxidation  when  mixed  with  lime  and  charcoal 
and  exposed  to  the  air,  hence  sand  or  powdered  marble  should  be  used 
instead  of  charcoal  to  mix  with  the  beer,  in  order  to  render  the  drying 
and  treatment  of  the  residue  more  easy. 

3.  At  100 — 110°,  glycerol  is  sensibly  volatile  in  an  open  dish,  but 
when  heated  in  a  small  flask,  or  in  a  dish  in  the  drying  oven,  the  loss 
is  very  small. 

4.  Grlycerol  forms  a  compound  with  lime,  which  is  only  slightly 
soluble  in  alcohol ;  this  compound  forms  gradually  during  the  drying 
of  the  glycerol,  when  lime  is  present  in  excess.  To  avoid  this,  the 
beer  should  be  exactly  neutralised  with  lime,  and  the  residue  of  evapo- 
ration dried  over  sulphuric  acid  at  ordinary  temperatures,  since 
glycerol  evaporates  from  a  neutral  liquid  when  heated>  Absolute 
alcohol  extracts  the  whole  of  the  glycerol  from  a  residue  obtained  in 
this  way,  but  in  a  somewhat  impure  condition. 

5.  The  extra/otion  of  the  whole  of  the  glycerol  from  the  residue 
when  lime  was  not  added  in  excess  was  secured  only  by  treating  the 
residue  for  some  time  with  hot  88*5  per  cent,  alcohol  in  an  extracting 
apparatus ;  treatment  with  cold  alcohol  or  ether-alcohol  was  insuffi- 
cient. If  alcohol  alone  is  used,  the  dissolved  impurities  must  be 
removed  by  subsequent  addition  ot  ether.  If  lime  is  added  in  excess, 
the  alcohol  must  contain  water  to  dissolve  the  glycerol. 

6.  In  ,presence  of  excess  of  lime,  the  free  alkalis  liberated  from  their 
phosphates  pass  into  the  alcoholic  extract,  and  must  be  estimated  as 
ash  by  burning  off  the  glycerol.  The  free  alkali  tends  to  render  other 
substances  present  in  the  residue  soluble,  but  this  error  is  avoided  to  a 
great  extent  in  the  extraction  apparatus  proposed  by  the  author,  since 
the  alkalis  are  quickly  removed. 

The  author  proposes  the  following  mode  of  estimating  glycerol  in 
beer  as  the  most  trustworthy.  50  c.c.  are  evaporated  in  a  dish  with  a 
glass  rod  previously  tared;  when  the  carbonic  anhydride  has  escaped, 
about  3  grams  of  slaked  lime  are  added,  and  the  whole  is  evaporated  to 
a  syrup,  about  10  grams  of  coarsely  powdered  marble  are  then  stirred 
in,  and  the  stirring  occasionally  repeated  during  the  drying,  until  hard 
lumps  remain.  The  dish  is  then  re-weighed,  its  contents  are  rubbed 
to  powder,  and  an  aliquot  part  (-| — |)  s-ubjected  in  the  extracting 
apparatus  for  four  to  six  hours  to  the  action  of  20  c.c.  of  8U — UO  per 
cent,  alcohol;  the  alcoholic  extract  is  mixed  with  25  c.c.  of  dry  ether, 
and  after  standing  an  hour  it  is  filtered  into  a  weighed  small  flask, 
and  the  filtrate  and  precipitate  are  washed  with  alcohol-ether  (2  :  3). 
The  flask  is  placed  in  an  oblique  position  on  a  gently  heated  water- 
buth,  until  the  ether  and  alcohol  are  removed,  and  the  residue  is  then 
dried  in  the  lightly  covered  flask  at  lUU — 110°,  until  not  more  than 
2  mgrms.  are  lost  in  two  hours ;  the  drying  occupies  t'roni  two  to  six 
hours.  If  the  ash  is  to  be  estimated,  tiie  glycerol  is  rinsed  with  water 
into  a  platinum  dish,  dried,  and  incinerated ;  the  ash  need  rarely  be 
estimated. 

The    beers   usually   drunk    in   the   neighbourhood    oi    Wageningen 
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(Holland)  were  found  to  contain  from  0*206 — 0*264  gram  in  100  c.c. 
of  glycerol  free  from  ash,  the  ash  varying  from  0*030 — 0*039. 

r.  c. 

Estimation  of  Nitroglycerol  in  Dynamite.      By  W.  Hem  pel 

(Zeits.  Anal.  Chem.,  1881,  82 — 87). —  Saponification  with  potassium 
hydrate  yields  too  low  results,  owing  to  formation  of  ammonia  and 
potassium  nitrite,  whilst  titration  with  normal  alcoholic  potash  gives 
high  results ;  the  only  methods  of  precision  hitherto  described  are 
either  an  elementary  analysis  or  the  extraction  of  the  nitroglycerol 
by  a  solvent,  and  both  these  processes  are  tedious^  and  do  not  allow  a 
sufficiently  accurate  opinion  to  be  formed  of  the  explosive  power  of  the 
substance. 

The   author  finds  that  Walter    Crum's   method   gives   very  satis- 
factory results,  and  is  rapid  in  execntion.     The  dynamite  is  agitated 
with  sulphuric  acid  and  mercury,  and  the  nitrogen  estimated  as  nitric 
oxide;   excess  of  sulphuric  acid  retards  the  reaction.     Dynamite   isj 
readily  soluble  in  strong  sulphuric  acid,  as  are  also  the  first  product 
of  the  reaction,  which  are  probably  glycerol  sulphuric  acid  and  nitric  acid. 

A  special  form  of  apparatus  is  described  and  figured,  consisting  of] 
the  vessel  for  decomposition,  which  can  be  connected  above  by  capillary 
tubing  with  the  tube  for  measuring  the  nitric  oxide  evolved,  and  com- 
municates below  with  a  mercury  reservoir  by  means  of  flexible  tubing  J 
About  0*35  gram  of  the  dynamite  is  introduced  into  the  decompositioi 
vessel  in  a  small  tube,  into  which  5  c.c.  of  strong  sulphuric  acid  has- 
been  also  poured.  The  air  having  then  been  expelled  by  mercury,  the 
vessel  is  well  shaken  until  the  evolution  of  gas  ceases,  the  gas  is 
transferred  to  the  measuring  tube,  and  its  volume  read  either  in  the 
dry  state  over  mercury,  or  over  water.  The  determination  takes  about 
half  an  hour.  The  quantity  of  sulphuric  acid  used  must  not  be  varied  ; 
with  less  than  5  c.c-  the  reaction  proceeds  too  slovv^ly,  and  with  more 
the  results  are  too  low. 

This  method  is  applicable  to  gun-cotton  and  other  nitro- compounds. 
When  measured  over  mercury,  the  percentage  of  nitrogen  obtained 
from  pure  nitroglycerol  varied  from  18*32  to  18*45,  and  when  measured 
over  water  18*23  was  found ;  theory  requires  18*5  per  cent. 

F.  C. 

Detection  of  Salicylic  Acid  in  Urine.  By  A.  Borktrager  (Zeits. 
Anal.  Chem.,  1881,  87 — 89). — Robinet  detects  salicylic  acid  by  its  re- 
action with  ferric  chloride  after  addition  to  the  urine  of  lead  acetate, 
and  precipitation  of  the  lead  by  sulphuric  acid.  It  is  shown  by  Pagliani 
that  the  presence  of  free  mineral  acids  in  any  quantity  hinders  or 
prevents  the  reaction,  whilst  organic  acids  may  also  slightly  hinder ; 
he  recommends,  therefore,  the  addition  of  ferric  chloride  to  the  filtrate 
from  the  precipitate  caused  by  lead  acetate,  and  the  gradual  addition 
of  sulphuric  acid  until  the  red  colour  due  to  acetic  acid  just  disappears, 
when  the  violet  coloration  due  to  salicylic  acid  will  be  seen.  The  author 
has  tried  whether  the  lead  acetate  is  best  used  in  the  impure  or  pure 
condition ;  he  finds  that  with  pure  lead  acetate  the  filtrate  yields  better 
results,  but  must  be  tested  at  once,  as  after  standing  for  a  time  it 
darkens  in  colour;  0*002  per  cent,  of  salicylic  acid  yielded  a  feeble 
reaction,  and  0*005  a  very  distinct  violet-red  colour,  changing  to  violet. 
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The  filtrate  from  the  impure  acetate  gave  a  delicate  rose-red  tint. 
The  colour  appeared  only  after  a  time,  and  was  permanent  for 
24  hours,  addition  of  a  large  quantity  of  acid  did  not  destroy  it.  Hence 
Robinet's  method  is  suitable  and  delicate ;  pure  lead  acetate  should  be 
used  unless  the  filtrate  is  found  to  darken  too  rapidly,  when  the  impure 
solution  must  be  substituted ;  it  is  considered  better  not  to  omit  the 
preliminary  treatment  with  lead  acetate.  F.  C. 

The  Acidity  of  Milk.  By  E.  Maechand  (Bied.  Centr.,lS80,  819). 
Turmeric  paper,  cochineal,  and  logwood  tinctures  will  detect  2  per 
1000  of  lactic  acid  in  milk ;  or  if  litmus-paper  is  employed  2  volumes  of 
neutral  90  per  cent,  alcohol  should  be  added  to  separate  the  casein, 
which  colours  litmus  light  blue. 

The  editor  considers  that  the  acidity  of  milk  is  more  likely  to  be 
due  to  acid  sodium  phosphate.  E.  W.  P. 

Adulterated  Linseed  Oil,  By  A.  H.  Mason  (Pharm.  Journ., 
1881). — The  sp.  gr.  was  found  to  be  0*9146,  that  of  genuine  boiled 
linseed  oil  being  0*94.  It  flashed  at  165'5°  C.  ;  genuine  oil  flashes  at 
282-2°  C. 

The  sample  was  examined  by  Thomson's  method.  After  having 
been  saponified  with  alcoholic  soda  solution,  it  was  mixed  with  sand 
and  treated  with  light  petroleum  boiling  below  87*7°  C.  The  light 
petroleum,  separated  from  the  soap  of  the  vegetable  oil,  was  distilled 
below  104'4"  C,  and  the  residue  of  mineral  oil  weighed.  It  was  found 
that  24  per  cent,  of  mineral  oil  of  0*872  sp.  gr.,  and  137'7°  C.  flashing 
point,  had  been  extracted  from  the  sample.  F.  C. 

Estimation  of  Tannin.  By  J.  Lowenthal  (Zeits.  Anal.  Ghem., 
1881,  91), — In  employing  the  author's  method  for  estimating  tannin, 
the  mixture  of  dilute  acid  with  the  tannin  and  glue  solutions  should 
be  well  stirred  for  five  minutes ;  the  solution  then  filters  readily, 
and  yields  a  perfectly  clear  filtrate.  F.  C. 

Analysis  of  Coffee,  By  F.  M.  Rimmington  (Pharm.  J.  Trans. 
[31,  11,  529), — Chicory  and  dandelion  may  be  detected  in  coffee  by 
treating  it  with  bleaching-powder,  after  previous  boiling  with  sodium 
carbonate  and  washing  with  water  to  remove  extractive  matter.  By 
this  means  chicory  and  dandelion  are  bleached,  whilst  coffee  under- 
goes little  or  no  change.  L.  T.  O'S. 

Test  for  Quebracho-bark.  By  G.  Fraude  (Per.,  14,  310—320). 
— For  the  recognition  of  this  bark,  5  grams  of  the  bark  are  boiled 
with  25  c.c.  light  coal  tar  benzene,  filtered  whilst  hot,  and  the  extract 
shaken  with  10  c.c.  dilute  sulphuric  acid.  The  solution  of  the  sul- 
phates is  decomposed  with  ammonia,  and  then  extracted  with  ether. 
The  ethereal  solution  is  evaporated,  and  the  residue  boiled  with  per- 
chloric acid,  or  first  add  water,  then  three  or  four  drops  of  concentrated 
sulphuric  acid  and  the  smallest  possible  quantity  of  potassium  chlor- 
ate, and  boil.  In  both  cases,  an  intense  coloration  resembling  fuchsine 
I  is  obtained.  This  coloration  is  due  to  aspidospermine,  and  the  solution 
may  be  further  examined  by  the  spectroscope.  P.  P.  B. 

1 
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Technical   Chemistry. 


Rendering  Furnace-gases  Inactive.  (Dhigl  poh/t.  J.,  239, 
215 — 219). — Freytag  proposes  to  absorb  the  sulpbnric  acid  contained 
in  the  gases  from  zinc,  lead,  or  copper  furnaces,  by  allowing  the  gases 
to  ascend  towers,  where  thej  come  in  contact  with  a  descending  stream 
of  sulphuric  acid. 

Winkler  describes  a  series  of  experimc^nts  made  at  the  Schneeberg 
ultramarine  works  with  a  view  of  destroying  the  furnace-gases,  which 
contain  large  quantities  of  sulphurous  acid.  The  latter  has  a  most 
disastrous  influence  on  the  ffirests  in  the  vicinity  of  these  works.  The 
experiments  of  passing  the  gases  through  coke  scrubbers,  over  which 
water  is  constantly  pouring,  were  not  successful.  The  same  result 
was  obtained  when  the  gases  were  introduced  into  lead-towers  filled 
with  coke,  over  which  nitrous  sulphuric  acid  is  pouring.  The  next 
trial  consisted  in  utilising  the  sulphide  of  sodium  obtained  in  the  lix- 
iviation  process.  It  was  found  that  although  the  sulphurous  acid  was 
completely  absorbed,  and  the  sulphide  of  sodium  (obtained  from  tne 
sulphate)  had  disappeared,  a  separation  of  sulphur  could  not  be 
effected.  However,  it  was  shown  that  at  the  ordinary  temperature 
sulphurous  ^cid  forms  with  sulphide  of  sodium  thiosulphate  of  sodium 
with  separation  of  sulphur,  but  at  40°  tetrathionate  of  sodium  is  exclu- 
sivel}'  obtained,  A  practical  method  based  on  this  circumstance  was 
worked  for  a  number  of  years  at  the  above  works.  However,  the 
value  of  tr.e  recovered  sulphur  did  not  cover  the  working  expenses, 
and  the  method  was  abandoned.  In  its  place,  limestone  and  water  was 
used  (ihid.,  235,  220),  and  the  sulphurous,  acid  sacrificed. 

Hasenclever  passes  the  gases  from  the  furnaces  through  lead  towers, 
then  through  carbonate  of  calcium  or  caustic  lime,  in  order  to  form 
acid  sulphite  of  calcium,  which  is  worked  up  into  sulphur  and  thio- 
sulphates,  in  conjunction  with  sulphide  of  calcium  or  soda  residues. 

In  order  to  collect  the  dust  from  lead  furnaces,  Lewis  passes  the 
fumes  through  a  worm  into  a  series  of  filter  bags.  D.  B. 

Hydrogen  Peroxide.  By  A.  H.  Mason  (Chemist  and  Druggid, 
1881). — The  author  gives  a  resume  of  the  literature  relating  to  the 
preparation,  properties,  detection,  estimation,  and  applications  of  per- 
oxide ot  hydrogen.  He  thinks  Thomsen's  method  of  preparation  the 
best  available  at  present :  the  crude  barium  peroxide,  after  having 
been  purified  by  precipitation  from  its  solution  in  hydrochloric  acid  by 
baryta- water,  is  exactly  decomposed  by  dilute  sulphuric  acid. 

Schone's  colorimetric  method  appears  to  be  the  most  delicate  for  esti- 
mating small  quantities  of  the  peroxide  :  the  blue  coIout'  produced  by 
the  liberated  iodine,  when  potassium  iodide  and  starch  solution  are 
added  to  the  liquid  to  be  tested,  is  compared  with  standard  colorations 
properly  graduated.  The  ordinary  method  of  estimating  the  strength 
of  strong  solutions  is  by  measuring  the  volume  of  oxygen  they  can 
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evolve ;  by  a  ten- volume  solation  is  understood  one  wliich  evolves  ten 
times  its  volume  of  oxygen. 

The  therapeutical  value  of  the  peroxide  seems  to  be  small,  judging 
by  the  quantity  sold  for  medicinal  purposes.  But  as  a  disinfectant 
it  is  largely  used  in  dilute  solution. 

Hydrogen  peroxide  is,  however,  a  valuable  agent  for  bleaching  hair, 
ivory,  oil,  wax,  tobacco,  and  blood  serum,  and  for  cleaning  old  engrav- 
ings and  oil  paintings :  for  these  purposes  its  solution  should  be  made 
strongly  alkaline  by  addition  of  the  strongest  ammonia. 

The  use  of  the  peroxide  for  the  above  purposes  on  the  large  scale  is 
very  much  limited  by  its  costly  nature,  and  any  cheap  method  of 
preparation  would  largely  extend  its  sale.  F.  C. 

Extraction  of  Potash  from  Suint  of  Russian  Wool.  By  Flekkel 
(Bull.  Soc.  Ohim.  [2],  34,  332— 833).— The  wash- water  yields  on 
evaporation  a  black  resinous  mass,  forming  20-33  per  cent,  of  the  wool. 
This  on  incineration  yields  a  mixture  of  carbon  and  potassium  carbo- 
nate containing  potash  =  43'44  per  cent,  of  the  resinons  mass,  or 
8*81  per  cent,  of  the  wool.  The  potash,  extracted  by  water,  contains 
85  per  cent,  pure  K2CO3,  and  is  the  purest  commercial  variety. 

J.  M.  H.  M. 

Inflammation  by  Nitric  Acid.  By  K.  Kraut  (Ber.,  14,  301— 
302). — Regarding  the  disputed  point  whether  nitric  acid  (sp.  gr.  1*5 — 
1'52)  can  inflame  vegetable  material,  the  author  states  that  some  seven 
years  ago  he  investigated  this  matter,  and  found  that  straw,  hay, 
cotton,  saw-dust,  and  like  materials  can  easily  be  inflamed  by  nitric 
aoid.  P.  P.  B. 

Loss  of  Oxides  of  Nitrogen  in  the  Manufacture  of  Sulphuric 
Acid,  and  a  means  of  Preventing  it.   By  Lasne  and  Benker  (Gompt. 
rend.,  92,  191 — 194). — Even  in  the  best  conducted  works  using  Gay- 
Lussac  towers  there  is  always  a  certain  loss  of  oxides  of  nitrogen, 
necessitating  a  corresponding  expenditure  of  sodium    nitrate.     The 
gases  issuing  from  the  chambers  must  contain  at  least  5  per  cent,  of 
oxygen,  in  order  to  ensure  the  complete  oxidation  of  the  sulphurous 
anhydride,  and  the  only  oxide  of  nitrogen  which  can  exist  in  presence 
of  this  excess  of  oxygen  is  the  tetroxide,  yet  the  sulphuric  acid  which 
flows  from  the  bottom  of  the  tower  contains  only  the  trioxide.     Nitro- 
gen tetroxide  dissolves  in  sulphuric  acid  of  62°  B.,  and  can  under 
certain  conditions  combine  with  it,  but  the  compound  formed  is  very 
unstable,  and  its  tension  of   dissociation  is  so  great  even  at  ordinary 
temperatures,  that  a  current  of  air  or  of  dry  carbonic  anhydride,  or  a 
slight  elevation  of  temperature,  is  sufficient  to  expel  the  tetroxide. 
.    The  gas  which  enters   the  bottom  of  the  tower  contains  onl}^  about 
'    0*3  per  cent,  of  nitrogen  tetroxide,   its  tension  is  consequently  very 
■jt  feeble,  and  it  is  easy  to  understand  that  the   sulphuric  acid  can  only 
^K  absorb  a  small  proportion  of  it.    Indeed  no  sensible  trace  of  this  gas  can 
■^K  be  detected  in  the  acid  which  runs  from   the  bottom  of  the  tower. 
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pound,  the  so-called  "  chamber  crystals,"  not  destroyed  by  tlie  passage 
of  sulphurous  anhydride,  or  by  a  moderate  elevation  of  temperature, 
but  decomposed  by  water. 

The  authors  have  observed  that  the  quantity  of  nitrous  acid  in  the 
sulphuric  acid  running  from  the  Gay-Lussac  tower  is  smaller  the 
higher  the  proportion  of  oxides  of  nitrogen  in  the  gases  coming  from 
the  chambers,  but  that  the  loss  of  these  oxides  diminishes  as  the 
intensity  of  the  colour  of  the  gases  which  enters  the  tower  decreases. 
In  the  latter  case  they  have  always  been  able  to  prove  the  presence  of 
a  small  but  variable  quantity  of  sulphurous  anhydride,  the  coexistence 
of  which  with  nitrogen  tetroxide  can  only  be  due  to  imperfect  mixture 
of  the  gases.  The  gases,  moreover,  are  almost,  but  not  quite,  dry. 
The  sulphurous  anhydride  reduces  the  nitrogen  tetroxide  to  trioxide, 
which  at  once  combines  with  the  sulphuric  acid  produced  at  the  same 
time,  forming  the  stable  nitrosyl  sulphate.  The  reaction  takes  place 
between  two  equivalents  of  each  gas ;  1  mol.  of  nitrogen  trioxide  is 
retained  in  the  compound,  the  other  is  again  oxidised,  and  again  goes 
through  the  same  reactions.  The  sulphuric  acid  falling  over  the  coke 
in  the  tower  simply  serves  to  dissolve  and  remove  the  nitrosyl  sul- 
phate ;  it  only  acts  chemically  in  the  exceptional  case  in  which  it 
meets  with  nitrogen  trioxide  ready  formed.  The  presence  of  a  small 
quantity  of  moisture  in  the  gases  is  essential,  for  if  perfectly  dry  no 
reaction  takes  place  ;  on  the  other  hand,  an  excess  of  aqueous  vapour 
would  decompose  the  nitrosyl  sulphate.  In  practice,  it  is  impossible 
always  to  obtain  the  right  proportion  of  nitrogen  tetroxide  and  sul- 
phurous anhydride  in  the  gases  issuing  from  the  chambers  ;  an  excess 
of  oxides  of  nitrogen  is  always  employed,  even  at  the  risk  of  loss. 
The  authors  obtain  the  required  proportion  by  injecting  sulphurous 
anhydride  in  a  proper  state  of  humidity  into  the  bottom  of  the  tower, 
and  in  this  way  they  have  been  able  to  reduce  the  expenditure  of 
nitrate  to  one- third  its  original  amount.  When  adopting  this  plan,  a 
larger  proportion  of  oxides  of  nitrogen  may  be  employed,  and  the 
gases  may  be  passed  more  rapidly  through  the  chambers,  thus  render- 
ing it  possible  to  burn  a  greater  quantity  of  pyrites  for  a  given  cubical 
space.  C.  H.  B. 

Applications  of  Lead  Chamber  Crystals.  By  C.  Girard  and 
J.  A.  Pabst  {Bull.  Soc.  Chim.  [2],  35,  98— 100).-^The  lead  chamber 
crystals,  consisting  of  nitrosyl  sulphate,  may  be  employed  for  deodo- 
rising the  gases  evolved  in  the  manufacture  of  ammonium  sulphate, 
in  the  drying  of  night  soil,  &c.,  by  passing  them  through  towers 
charged  with  coke,  down  which  a  solution  of  the  crystals  trickles. 
The  gases  should  not  contain  more  moisture  than  an  ordinary  satu- 
rated atmosphere,  and  should  be  brought  to  that  state  by  cooling 
before  entering  the  tower.  The  waste  acids  from  the  manufacture  of 
gun-cotton  and  nitrobenzene  may  be  used  for  this  process. 

Nitrosyl  sulphate  has  many  advantages  over  chloride  of  lime  as  a 
disinfectant,  notably  that  the  sulphuric  acid  left  may  be  used  in  the 
manufacture  of  ammonium  sulphate  and  superphosphate,  whereas 
the  residue  from  bleaching  powder  is  practically  useless. 

L.  T.  O'S. 
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Bohemian  Chalk  Fossils.  By  J.  Stoklasa  (Landw.  Versuchs.- 
Stat.,  25,  291 — 299). — I.  Coprolites.  Two  kinds  were  examined  from 
whitish-grey  beds  near  Teplitz.  An  elliptical  spirally- shaped  variety, 
of  brownish  colour,  was  found  to  give  from  4  to  16  per  cent,  of  phos- 
phoric acid.  The  kernel  consists  mainly  of  calcium  phosphate  and 
carbonate,  with  sometimes  a  little  iron  phosphate.  The  external  portion 
consists  mainly  of  iron  phosphate,  sometimes  with  calcium  phosphate, 
and  calcium  or  aluminium  silicate.  In  the  second  variety,  of  a  pointed 
oval  shape,  the  phosphoric  acid  seems  to  have  been  almost  completely 
removed,  calcium  carbonate  replacing  the  phosphate. 

II.  Le'pidendron  longissimum  occurs  in  quantity  in  the  Teplitz  beds. 
It  is  a  tube-shaped  fossil  of  very  variable  composition,  in  which 
calcium,  aluminium,  and  iron  phosphates  occur,  along  with  carbonates. 

III.  Shark's  teeth.  Analysis  shows  the  original  calcium  phos- 
phate to  have  been  changed  into  iron  phosphate,  which  thus  forms  the 
chief  constitutent  of  the  teeth.  The  amounts  of  potash,  soda,  and 
magnesia  are  very  small,  and  the  lime  is  only  from  two  to  six 
per  cent.  J.  T. 

Clay  and  Earthenware  Goods.  (Dingl.  pohjt.  J.,  239,  210— 
215.) — Pabst  has  investigated  Chinese  and  Japanese  earths  used  in 
the  manufacture  of  porcelain,  which  were  brought  to  him  by  Richt- 
hofen  on  his  return  from  China  and  Japan.  The  Chinese  rocks  are 
porcelain  materials,  which  are  worked  up  in  King-te-tshonn — situated 
to  the  east  of  Pojang-hu,  in  the  province  of  Kaing-si — a  district  where 
porcelain  has  been  manufactured  for  thousands  of  years.  These  rocks 
resemble  petrosilex  in  character.  The  following  analyses  represent 
the  composition  of  rocks  occurring  near  Ki-mon-hsien  :  — 


SiO,. 

Al.Oa 

CaO  . 
K2O  . 
Na,0 
H2O  . 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

74-60 

75-61 

74-31 

74-10 

16-46 

15-60 

16-39 

16-28 

2-58 

0-75 

1-60 

0-73 

2-82 

2-54 

5-90 

4-76 

1-89 

2-46 

0-57 

0-42 

2*42 

2-72 

2-41 

3-42 

100-86  99-69  lOMS  100-69 

No.  2  is  a  stamped  ore  huddled  from  No.  1.  No  4,  ditto  from  3. 
These  rocks  are  entirely  free  from  iron. 

Another  class  of  rocks  found  at  Yii-Kan-hsien  is  used  only  at  the 
royal  porcelain  factories.  A  mass  of  rock,  which  is  now  entirely  ex- 
hausted, was  situated  at  Kan-ling,  near  Tan-liang-hsien,  from  which 
the  name  "  Kaolin "  is  said  to  have  been  derived.  According  to 
Richthofen  these  masses  of  rocks  are  said  to  be  spread  over  the  region 
of  phyllite,  hence  the  Chinese  porcelain  rocks  about  King-de-tshonn 
belong  to  the  archaic  formation. 

With  regard  to  the  Japanese  rocks  occurring  at  the  felspathic 
regions  near  Arita  (province  of  Hinzen),  specimens  of  early  origin, 
perhaps  of  tertiary  origin,  have  been  found.  Their  amalgamation 
with  perlite  and  rhyolite- breccia,  found  in  the  vicinity  of  the  moun- 
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AloOg. 

CaO. 

K.O. 

H.O. 

14-69 

0-44 

4-23 

2-99 

1478 

0-33 

3-55 

2-84 

15-28 

0-40 

3-98 

2-91 
B. 
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tain,  as  well  as  tlie  presence  of  members  of  the  trachyte  and  basalt 
groups  in  this  volcanic  district,  affords  proof  of  the  fact  that  these 
porcelain  rocks  are  connected  in  a  certain  degree  with  the  eruption  of 
these  tertiary  masses  of  rocks.     The  following  is  their  composition  : — 

SiOg. 
I.  Porcelain  material  from 

Tsndzi-toutschi 78-27 

II.  Porcelain  material  from 

Jakai-ime-tontschi . .    77-88 
III.  Material     for    glazing 

(Uwa-Vsuri)  ....,:    77-05 

Resistance  of  Toughened  Glass  to  Flexure.  By  de  la  Bastie 
(Compt.  rend.,  92,  194). — From  the  results  of  a  large  number  of  ex- 
periments, it  is  found  that  the  elasticity  of  toughened  glass  is  more  than 
double  that  of  ordinary  glass,  and  that  toughened  sheets  bend  much 
more  readily  than  ordinary  sheets.  Single  toughened  glass  has  a  re- 
sistance 2-5  times,  and  demi-double  toughened  glass  a  resistance  3-1 
times,  that  of  ordinary  double  glass.  Polished  toughened  sheets,  of 
thickness  varying  from  0-006  metre  to  0*013  metre,  have  a  resistance 
3-67  times  as  great  as  that  of  ordinary  sheets  of  the  same  thickness, 
and  the  resistance  of  rough  toughened  sheets  is  5'33  times  that  of 
ordinary  rough  sheets.  C.  H.   B. 

Condition  of  Carbon  in  Steel  and  the  Effect  of  "  Harden- 
ing''  upon  It.  By  T.  W.  Hogg  (Ghem.  News,  42,  130— 132).— In 
connection  with  the  observations  published  by  Parker  (Chern.  News, 
42,  88),  the  author  some  time  ago  obtained  a  similar  series  of  results, 
whilst  trying  a  number  of  hardening  experiments  for  some  large  iron 
works.  The  results,  apart  from  the  considerations  to  be  applied  to 
the  various  phenomena  connected  with  hardening,  point  out  the  pro- 
bable cause  of  the  discrepancies  which  frequently  occur  amongst 
chemists,  for  it  is  evident  that  two  samples  of  steel  may  yield  identical 
results  by  colour-test,  and  yet  differ  very  considerably  by  combustion. 
In  fact,  by  hardening  the  samples  at  different  temperatures,  or  cooling 
in  different  fluids,  it  seems  possible  to  cause  the  sample  to  yield  any 
required  colour-test  within  certain  limits. 

From  his  results  the  author  concludes  that  iron  forms  a  definite 
compound  with  carbon  at  high  temperatures,  but  this  compound  is 
very  unstable  and  gradually  decomposes  when  the  material  in  which  it 
exists  is  allowed  to  cool  slowly  :  on  the  contrary,  it  is  prevented  from 
decomposing  if  the  heat  is  suddenly  abstracted ;  the  more  rapid  the 
abstraction  of  heat,  the  more  of  this  compound  is  left  uhdecomposed, 
and  the  harder  therefore  will  be  the  steel. 

The  theory  which  the  author  thinks  is  at  present  most  favourably 
looked  on  as  explaining  the  phenomena  of  "  hardening,"  may  be 
summed  up  as  follows: — "The  violent  compression  produced  as  a 
result  of  the  sudden  cooling,  causes  the  carbon  to  combine  or  enter 
into  a  more  intimate  union  with  the  iron."  In  opposition  to  this  the 
author  places  the  following  as   one  tending  to   a  more  satisfactory 
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explanation : — "  That  the  rapid  abstraction  of  heat  partially  prevents 
the  decomposition  of  an  unknown  unstable  compound  of  iron  and 
carbon,  the  presence  of  which  compound  communicates  the  peculiar 
properties  of  hardened  steel."  D.  B. 

On  an  Explosion  Produced  while  Heating  Wine,  and  a  New 
Process  for  the  Estimation  of  Alcohol.  By  V.  Wartha  {Compt. 
rend.  90,  1008). — During  the  distillation  of  a  quantity  of  Tokai,  a 
violent  explosion  took  place  in  the  receiving  cask.  As  the  liquid 
which  comes  over  has  a  temperature  of  about  40°,  and  is  very  rich  in 
alcohol,  it  is  supposed  that  the  vapour  given  off  from  it  spread  to 
some  neighbouring  flame,  and  thus  communicated  with  the  interior  of 
the  cask. 

The  author  has  determined  the  minimum  temperatures  at  which 
mixtures  of  alcohol  and  water  take  fire,  with  the  following  results : — 


Alcohol  per  cent.     . . 

8 

9 

10 

11 

12 

15 

Lowest  temperature 

of  inflammation  .  . 

55° 

58° 

51° 

50° 

48° 

4a° 

The  author  hopes  to  found,  upon  these  facts,  a  new  method  for  the 
estimation  of  alcohol.  C.  W.  W. 

Oxygen  and  Alcoholic  Fermentation.  By  A.  Mayer  (Landta. 
Versuchs.-Stat.,  25,  301 — 325). — C.  v.  Nageli,  in  a  publication  J>ie 
Gahrwig,  1879,  Munchen,  asserts  the  direct  advantageous  influence 
of  oxygen  on  fermentation.  Mayer  examines  the  data  on  which  this 
assertion  is  founded,  viz.,  Pasteur's  experiment,  and  some  experi- 
ments made  by  W.  Nageli,  and  shows  that  Pasteur's  experiments  are 
insufficient.  Five  double  experiments  of  W.  Nageli  are  discussed,  in 
which  sugar  solutions,  with  the  addition  of  yeast,  are  allowed  to 
ferment  in  contact  with  air,  with  and  without  agitation ;  in  some  cases 
citric  acid  was  added.  To  compare  the  results  obtained,  Mayer 
divides  the  weight  of  »ugar  fermented  by  the  product  of  the  time  into 
the  weight  of  yeast  added,  this  gives  "average  fermentative  power.'" 
The  results  show  that  usually  more  dry  sugar  is  fermented  per  day 
(of  24  hours)  than  is  equal  in  weight  to  the  yeast  added.  In  some 
cases  less  has  been  obtained,  and  this  requires  explanation.  W.  Nageli 
has  succeeded  in  showing  the  very  favourable  influence  of  the  atmo- 
sphere on  the  apparent  fermentative  power  of  yeast  whose  power  has 
been  previously  reduced  to  a  small  fraction  by  the  addition  of  an 
organic  acid ;  the  less  vigorous  yeast  cells  being  killed  by  the  acid, 
afFord  food  to  those  still  living,  whose  increase  is  now  favoured  by  the 
presence  of  oxygen.  C.  v.  Nageli  asserts  that  there  was  no  increase 
in  the  amount  of  yeast  in  W.  Nageli's  experiments.  This  was 
inferred  simply  from  the  absence  of  suitable  food  ;  but  Pasteur  has 
shown  that  yeast  increase  can  always  be  detected  during  the  fermen- 
tation of  sugar  solutions  where  the  yeast  is  less  than  15  percent,  of 
the  sugar.  An  increase  of  yeast  must  be  admitted  in  W.  Nageli's 
experiments,  in  those  cases  where  excess  of  oxygen  was  present,  i.e., 
where  the  solution  was  agitated,  and  this  would  almost  suffice  to  ex- 
plain the  increased  fermentative  po-wer  o})tained.     If  the  growth  of 
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yeast  is  not  sufficient  to  explain  Nageli's  results,  two  other  considera- 
tions must  be  dealt  with  before  Nageli's  conclusion  can  be  accepted. 
First,  to  ascertain  if  the  fermentative  power  of  growing  yeast  is  greater 
than  that  of  fully  developed  yeast.  W.  Nageli  used  cane-sugar, 
which  does  not  ferment  until  converted  by  means  of  a  chemical  fer- 
ment provided  by  the  yeast :  possibly  the  inversion  would  proceed 
more  quickly  in  the  solutions  agitated,  whilst  in  the  others  it  would 
proceed  by  diffusion  only. 

Mayer  examined  the  fermentation  of  cane-sugar,  after  inversion  by 
means  of  sulphuric  acid,  under  the  action  of  yeast  in  atmospheres  of 
air,  nitrogen,  and  carbonic  anhydride  respectively ;  the  fermentative 
powers  thus  obtained  were  3*2,  3*1,  and  3"4,  respectively.  The  growth 
of  yeast  was  greatest  in  air,  less  in  nitrogen,  and  least  in  the  carbonic 
anhydride,  this  result  in  the  two  latter  cases  being  due  to  the  fact 
that  the  nitrogen  could  not  be  so  completely  freed  from  oxygen  as  the 
carbonic  anhydride.  The  fermentative  power  as  given  by  the  numbers 
above,  if  anything,  is  slightly  diminished  by  the  presence  of  oxygen 
in  the  air  and  the  nitrogen.  Confirmation  of  this  view  is  afforded, 
firstly,  because  in  the  presence  of  oxygen  the  growth  of  yeast  is 
greater ;  and,  secondly,  as  he  shows  later,  the  fermentative  power  of 
young  growing  yeast  is  stronger  than  that  of  old  and  partly  dead 
yeast.  In  the  presence  of  air,  we  have  a  more  active  yeast ;  conse- 
quently the  ferraentive  power  of  one  and  the  same  yeast  has  a 
higher  value  in  the  absence  of  air. 

Three  more  experiments  were  made,  in  which  potassium  phosphate, 
magnesium  sulphate,  and  calcium  phosphate,  were  added  to  supply 
the  ash  constituents  of  yeast.  The  fermentive  powers  in  the  case  of 
air,  nitrogen,  and  carbonic  anhydride,  were  now  3'16,  2"96,  and  3'10 
respectively ;  results  very  nearly  identical,  and  very  similar  to  those 
previously  obtained.  With  air  and  nitrogen,  most  yeast  was  produced. 
These  results  indicate  that  if  oxygen  has  any  action  on  fermentation 
it  is  injurious. 

When  yeast  extract  was  added  to  the  vessels,  similar  results  were 
obtained. 

Mayer  next  mentions  briefly  the  views  of  previous  investigators. 

J.  T. 

Recovery  of  Cane-sugar  from  Molasses  by  Fermentation. 

By  U.  Gayon  (Bied.  Gentr.,  1880,  835— 838).— It  is  found  that  pure 
Mucer  circinello'ides  ferment  only  attacks  the  directly  fermentable 
sugars,  or  glucoses,  not  affecting  the  saccharoses,  and  moreover  that  it 
is  a  more  powerful  ferment  than  the  ordinary  beer  ferment,  but  unlike 
yeast,  it  cannot  produce  fermentation  unless  there  is  a  sufficient  sup- 
ply of  nourishment  for  its  propagation.  These  facts  will  be  of  great 
service  to  the  sugar  industries,  in  that  the  cane-sugar  can  now  easily 
be  obtained  from  the  molasses  as  follows :  the  molasses  should  be 
diluted  until  the  glucose  is  present  to  the  amount  of  not  more  than 
10  per  cent.,  the  glucose  may  then  be  fermented  by  means  of  M.  circ.j 
which  does  not  act  on  the  saccharose,  and  the  action  is  not  retarded  by 
even  30  per  cent,  of  saccharose ;  the  fermentation  must  be  preceded 
by  heating  the  molasses  to  boiling,  and  allowing  it  to  cool  in  closed 
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vessels ;  the  most  advantageous  temperature  is  35 — 40°  ;  care  must  be 
taken  that  only  the  mucer  ferment  is  present,  but  it  may  be  used 
repeatedly  for  several  operations.  E.  W.  P. 

Tanning,  By  K.  Sadlow  (Dingier,  239,  68— 71).--Putz  has 
patented  a  mode  of  tanning  skins,  which  consists  in  dissolving  blood, 
fibrin,  gluten,  animal  fibre,  hairs,  wool-refuse,  horn,  claws,  feathers, 
&c.,  in  soda-ley,  mixing  the  concentrated  solution  with  fat  (5 — 10  per 
cent.),  and  precipitating  the  mixture  with  sulphate  of  aluminium.  The 
skins  having  been  treated  with  alum  and  salt,  are  tanned  with  the 
precipitate  until  completely  saturated ;  they  are  then  pressed  strongly, 
oiled,  dried,  stretched,  and  curried.  The  tanning  is  said  to  be  water- 
proof, and  leather  tanned  in  this  manner  possesses  great  softness  and 
pliability.  Eitner  correctly  calls  this  operation  "  alum- tanning,"  the 
albuminous  precipitate  with  alumina  injected  into  the  skins  serving 
merely  as  a  "  filling  agent  "  to  give  the  skins  their  requisite  degree 
of  fulness  and  a  better  cut,  as  mineral  tannin  is  absorbed  by  the  skins 
only  in  a  limited  measure. 

The  author  discusses  the  difference  between  mineral  leather  and  the 
so-called  "oozed  leather."  The  most  important  distinction  between 
them  is  the  behaviour  of  both  when  treated  with  pure  water.  Oozed 
leather  does  not  alter  its  physical  conditions  when  soaked  in  water ;  it 
maintains  its  firmness  and  pliability,  while  mineral  leather  loses  its 
original  character  and  assumes  the  properties  which  raw  skins  possess. 
Other  diff'erences  of  minor  importance  exist  between  these  leathers, 
such  as  the  changes  exhibited  in  the  drying  process,  the  absorption  of 
tannin  by  the  skins,  &c.,  all  tending  to  show  the  superiority  which 
oozed  leather  has  over  mineral"  leather. 

King  has  patented  a  process  of  tanning  skins,  whereby  the  ordinary 
method  is  said  to  be  facilitated  very  considerably.  The  author  enter- 
tains some  doubt  as  to  the  practicability  of  the  process.  Although  he 
agrees  in  some  measure  with  the  active  motion  and  the  constant  renewal 
of  tannin,  which  appear  to  be  the  main  features  in  the  new  process,  he 
thinks  that  the  great  consumption  of  motive  power  and  the  constant 
and  intimate  contact  of  the  tannin  with  the  air,  hinder  the  practical 
results  which  the  method  originally  promised.  D.  B. 

Celluloid.  By  F.  Bockmann  (Dingier,  239,  62— 69).— Cellu- 
loid is  prepared  on  a  large  scale  either  by  treating  pyroxylin  with 
melted  camphor  or  with  an  alcoholic  solution  of  camphor,  or  by  the 
action  of  a  mixture  of  ethyl  or  methyl  alcohol  and  camphor  on  py- 
roxylin. With  regard  to  the  properties  of  celluloid,  the  author  has 
shown  that  neither  heat  nor  percussion,  blow  nor  friction  would  cause 
celluloid  to  explode.  When  brought  into  contact  with  a  fianie  it  burns 
like  paper,  and  after  the  flame  is  extinguished  it  goes  on  smouldering, 
tlie  camphor  being  distilled  olf  with  evolution  of  thick  clouds  of 
smoke,  whilst  the  pyroxylin  undergoes  imperfect  combustion.  The 
percentage  of  ash  varies  between  1*31  and  2'18  per  cent,  in  celluloids 
of  different  origin. 

The  sp.  gr.  varied  very  slightly  in  the  various  makes,  from  1*3103 
to    13926.     By  heating  celluloid  with  ether,  the  whole  of  the  camphor 
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is.  dissolved  and  can  be  separated  from  the  pyroxylin  and  ash-con- 
stituents by  filtration.  When  it  is  boiled  with  alcohol  for  several 
hours,  the  solution  gradually  assumes  a  syrupy  consistency,  and  on  the 
addition  of  water  the  dissolved  pyroxylin  separates  in  a  gelatinous 
form.  This  when  evaporated  on  a  water-bath  leaves  a  large  residue  of 
pyroxylin.  Celluloid  is  completely  soluble  in  ether-alcohol  (excepting 
the  ash  constituents  and  colouring  matters  insoluble  in  this  solvent). 
Wood-spirit  behaves  like  ether.  It  is  also  soluble  with  ease  in  a  con- 
centrated boiling  soda  solution,  and  very  rapidly  soluble  in  warm 
nitric  acid  (2  vols,  nitric  acid  to  1*5  vol.  water).  It  is  readily  soluble 
in  acetic  acid  and  on  adding  water  both  camphor  and  pyroxylin  are 
reprecipitated.  Cellulaid  dissolves  in  a  moderately  dilute  warm  solu- 
tion of  sulphuric  acid.     Concentrated  acid  carbonises  it.  D.  B. 

Spontaneous  Ignition  of  Coal.  By  H.  Haedicke  (Dingl.  polyt.  J., 
239,  148 — 150). — Richter's  experiments  tend  to  show  that  the  decom- 
position of  coal  in  the  presence  of  moisture  depends  on  the  pyrites, 
whilst  the  destructive  action  of  oxygen  occurs  only  at  an  elevated 
temperature,  and  is  checked  by  the  presence  of  moisture.  The  in- 
fluence which  pyrites  may  exercise  on  the  decomposition  of  coal  is 
of  a  twofold  nature.  It  becomes  first  oxidised  by  the  co-operation  of 
moisture,  and  is  transformed  into  ferrous  sulphate;  and  during  its 
formation  the  coal  becomes  split  up  and  exposes  a  larger  surface  to 
the  air ;  this  ferrous  salt  is  then  oxidised  into  the  ferric  salt,  which 
gives  up  oxygen  to  the  coal. 

These  assumptions  throw  some  light  on  the  causes  of  spontaneous 
ignition,  which  are  mainly  attributable  to  the  action  of  pyrites.  The 
author  found  that  pyrites  ignites  in  pure  oxygen  at  a  temperature  of 
about  200°.  He  attaches  great  importance  to  this  subject,  and  gives 
some  statistics  as  to  the  occurrence  of  accidents  through  spontaneous 
ignition — no  less  than  70  accidents  were  recorded  among  31,116  ships 
in  1874  as  resulting  from  this  cause.  To  prevent  spontaneous  igni- 
tion, it  is  especially  requisite  to  exclude  all  currents  of  air,  unless  the 
latter  is  passed  through  from  the  commencement  in  a  strong  current 
so  as  to  act  as  a  cooling  agent.  As  moisture  prevents  ignition  and 
accumulation  of  oxygen,,  it  is  desirable  to  introduce  a  jet  of  steam  if 
there  is  any  great  increase  of  temperature  in  the  coal. 

D.  B. 

Solid  Preparation  of  Bisulphide  of  Carbon  for  Vines.    By 

J.  Lafaurie  (Gompt.  rend.,  91,  964). — The  author  prepares,  for  use 
against  the  phylloxera,  a  solid  resulting  from  the  intimate  mixture  at 
35°  or  40°  of  bisulphide  of  carbon  with  a  solution  of  certain  algae, 
preferably  of  Japan  moss.  The  amount  of  sulphide  in  the  preparation 
may  be  as  much  as  80  per  cent.,  and  the  evaporation  is  very  slow,  a 
large  quantity  of  the  bisulphide  having  been  found  in  a  piece  that  had 
been  exposed  to  the  air  for  two  months.  R.  B. 

Aqueous  Shellac-varnish.  By  J.  M.  Eder  (DinghpolyLJ.,  237, 
466 — 467). — With  well-sized  paper  a  simple  dilute  borax  shellac  de- 
(joction  is  sufficient.     With  rough  paper  the  following  is  excellent : — 
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300  parts  water,  24  borax,  4  soda,  100  fresh  bleached  shellac,  and 
about  10  dextrin;  mix,  boil  down,  and  filter.  Unfortunately  the 
varnish  has  a  yellowish  tint.  The  addition  of  cochineal-red,  &c.,  gives 
a  pleasant  tint. 

Geissler  remarks  that  bleached  shellac  becomes  insoluble  in  borax 
solution  after  long  exposure  to  the  air.  J.  T. 

New  Dyestuff.  {Bingl.  polyt.  /.,  237,  464— 466.)— Bindschedler 
nnd  Busch  prepare  a  green  dye  from  tetramethyldiamidotriphenyl- 
methane,  by  heating  100  parts  with  500  parts  sulphuric  acid  on  a  water- 
bath,  until  a  test  sample  dissolves  in  alkaline  water.  The  mass  is 
thrown  into  water,  neutralised  with  soda,  then  slightly  acidified  with 
acetic  acid,  and  slowly  decomposed  with  75  parts  lead  peroxide  sus- 
pended in  cold  water ;  after  neutralising  with  soda  and  filtering,  the 
sodium  salt  of  the  new  dye  comes  down  on  evaporating ;  on  treating 
with  dilute  hydrochloric  acid,  the  new  sulphonic  acid  is  separated. 

J.  T. 

Pigment  for  Floors,  Wood,  Stone  and  Brickwork.  By  F. 
Mareck  (Dingl.  polyt.  J.,  239,  401). — The  following  mixture  pro- 
duces a  pigment  which  is  used  for  "  priming  "  instead  of  the  more 
expensive  oil  colours  and  lakes.  60  grams  of  light-coloured  joiner's 
glue  are  soaked  over  night  in  cold  water  and  dissolved  in  a  thick  solu- 
tion of  milk  of  lime  prepared  from  500  grams  caustic  lime.  The  mix- 
ture is  well  agitated,  boiled  and  treated  with  linseed  oil  until  the  latter 
no  longer  saponifies  with  the  lime-glue  (about  250  grams).  The  pig- 
ment produced  on  cooling  can.be  mixed  with  any  colour  wbich  is  not 
altered  by  lime.  When  used  for  painting  on  wood,  it  is  advisable  to 
mix  the  pigment  with  one-fourth  of  its  volume  of  a  solution  of  shellac 
and  borax,  which  must  be  prepared  at  the  boiling  heat.  D.   B. 

Hops  of  Southern  Europe.  By  Tchech  (Ball.  Soc  Cklm.  [2], 
34,  346). — The  wild  hop  of  Styria,  Croatia,  Sclavonia,  Servia,  and 
Bosnia,  contains  5  to  8  per  cent,  tannin,  that  is,  more  than  the  coin- 
mon  hop,  and  about  one- third  of  the  lupulin  and  essential  oil  of  the 
latter.  The  author  proposes  its  employment  in  mixture  with  the 
common  hop  for  brewing  beer.  J.  M.  H.  M. 

Seeds  of  Cassia  Occidentalis  from  Martinique.  By  J.  Mollkk 
and  J.  PoHL  {Bled.  Getdr.,  1880,  844). — The  seeds  of  Cassia  occid 
talis,  known  also  by  the  name  "  Mogdad  coffee,"  are  egg-shaped,  4 
mm.  long,  2'9 — 3*6  mm.  broad,  1-2— 1'59  mm.  thick,  and  weigl 
16  mgrms.  apiece  ;  the  colour  is  grey-yellow,  and  the  seed  is  coated  with 
a  white  thin  skin.  The  composition  of  the  air-dried  seed  is  in  parts 
per  100  : — Ash,  4*33  ;  non-nitrogenous  matter,  3'8G  ;  nitrogenous  mat- 
ter, 15*13;  cellulose,  21*21;  oil,  255  ;  mucilage,  36-6;  tannin  acid, 
5-23 ;  water,  1109.  E.  W.   P. 

Decomposition  of  Explosives  in  Closed  Vessels ;  Composi  - 
tion  of  the  Gases  formed.  By  Saruau  and  Vii:ii.le  (CompL  rend., 
90,  1058). — The  following  table  gives  the  volume  in  litres,  and 
composition  of  the  gases  formed  per  kilo,  of  substance  exploded. 


eu- 
5 
1 
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A,  pure  gun-cotton ;  B,  gun-cotton  with  potassium  nitrate  ;  C,  gun- 
cotton  with  ammoniuni  nitrate ;  D,  nitrogljcerol ;  E,  ordinary  blast- 
ing powder. 

Total  volume 
C2H4.       H2S.      in  litres. 

—  —  741 

—  —  325 

—  —  401 
~  —  467 

—  4        17        304 

The  gun-cotton  was  found  by  analysis  to  be  a  mixture  of  three  parts 
trinitrocellulose  with  one  part  dinitrocellulose.  It  was  found  that 
the  amounts  of  carbonic  acid  and  hydrogen  increased,  and  those  of 
carbonic  oxide  and  water  decreased  as  the  pressure  of  explosion  was 
increased. 

To  render  the  combustion  of  gunpowder  complete,  ammonium 
nitrate  was  found  superior  to  potassium  nitrate. 

In  the  explosion  of  nitroglycerol,  the  carbon  and  hydrogen  are 
completely  oxidised.  C.  W.  W. 


CO. 

CO2. 

H. 

N. 

0. 

A  .. 

234 

234 

166 

107 

— 

B  .. 

— 

171 

— 

109 

45 

C  .. 

— 

184 

— 

211 

6 

D  .. 

— 

295 

— 

147 

25 

E  .. 

64 

150 

4 

65 

— 
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A  Simple  Process  of  Slow  Actinometry.  By  A.  Downes 
(Chem.  News,  42,  178). — In  1877-78  the  author  in  conjunction  with 
Blunt  demonstrated  the  destructive  action  of  sunlight  on  bacteria  and 
other  low  organisms,  and  adduced  evidence  to  show  that  this  was  due 
to  excessive  oxidation,  nnder  insolation,  of  their  protoplasmic  sub- 
stance. In  the  course  of  this  investigation,  it  was  found  that  a  deci- 
normal  solution  of  oxalic  acid  was,  after  a  certain  interval,  entirely 
decomposed  in  sunlight  by  oxidation,  thus : — 2C2O4H2  +  2O2  =  4C62 
+  2H2O  +  O2 ;  the  view  taken  in  the  above  formula  being  that  in  sun- 
light the  affinity  of  oxygen  for  the  basylous  hydrogen  is  so  stimulated 
as  to  exceed  that  of  the  chlorous  radicle  C2O4,  just  as,  under  other  cir- 
cumstances, oxygen  itself  may  be  superseded  by  chlorine.  In  darkness 
the  balance  is  not  disturbed,  and  ordinary  oxygen  has  no  power  to 
displace  the  oxalyl  radicle.  Solutions  of  oxalic  acid  may  be  preserved  for 
long  periods  if  the  light  be  carefully  excluded  and  care  taken  to  prevent 
decomposition  by  fungi.  In  connection  with  an  investigation  for  the 
purpose  of  expressing  arithmetically  the  oxidising  power  of  sunlight 
during  intervals  of  days,  weeks,  or  months,  it  occurred  to  the  author  to 
turn  this  oxalic  acid  reaction  to  account.  A  measured  quantity  of  deci- 
normal  oxalic  acid  is  exposed  in  small-sized  test-tubes,  and  after  the 
desired  period  of  insolation  the  amount  of  oxidation  is  determined  by 
direct  titration  with  potassium  permanganate.  In  this  way,  weekly 
observations  have  been  made  since  last  March,  and  rough  as  these 
are,  the  results  lead  the  author  to  believe  that  this  process  may  become 
one  of  great  value  to  the  meteorologist,  agriculturist,  and  sanitarian, 

D.  B. 

Photographic  Spectra  of  Stars.  By  W.  Huggins  (Sill.  Jour. 
[3],  19,  373;  Nature,  January  22nd,  1880). — Photographs  have  been 
obtained  of  thirteen  stars,  three  planets,  and  of  different  small  areas 
of  the  moon.  The  spectni  of  Sirius,  Vega,  a  Cygni,  ij  Ursee 
Majoris,  a  Virginis,  a  Aquilae,  and  Arcturus,  have  been  laid  down 
on  the  scale  of  Cornu's  map  of  the  ultra-violet  part  of  the  solar 
spectrum ;  they  extend  from  about  G  to  0. 

Six  of  these  spectra  belong  to  stars  of  the  white  class.  The  photo- 
graphs present  a  remarkable  typical  spectrum  consisting  of  twelve 
strong  lines,  the  least  refrangible  of  which  is  coincident  with  the 
hydrogen  line  7  near  G,  the  second  with  h,  and  the  third  with  H ;  K 
is  generally  absent;    if  present,  it  is  thin  and  inconspicuous. 

These  lines  H  and  K  are  generally  attributed  to  calcium,  but 
there  is  another  pair  of  strong  lines  in  the  calcium  spectrum  (wave- 
length =  3736*5  and  3705*6),  and  these  lines  never  appear  in  the 
spectra  of  white  stars. 

The  twelve  lines  found  in  the  spectra  form  a  group  in  which  the 
distance  between  any  two  adjacent  lines  is  less  as  the  refrangibility 
increases.  These  lines  are  probably  due  to  one  substance,  and  two  at 
least  belong  to  hydrogen. 

VOL.   XL.  2   I 
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The  photographed  spectra  of  the  planets  Venus,  Mars,  and  Jupiter 
show  no  sensible  modification  of  the  violet  and  ultra-violet  parts  of  the 
solar  spectrum. 

Numerous  spectra  of  small  areas  of  the  moon's  surface  have  been 
taken  under  varying  circumstances.  The  results  are  wholly  negative 
as  to  any  absorptive  action  of  a  lunar  atmosphere.  C.  W.  W. 

Absorption  Spectra  of  Cobalt  Salts.  By  W.  J.  Russell  (Ohem. 
News,  43,  27 — 28). — Anhydrous  cobalt  chloride  obtained  by  different 
methods  always  gives  the  same  spectrum.  The  bromide  gives  a  similar 
spectrum,  but  the  bands  are  less  refrangible.  When  cobalt  chloride 
is  fused  with  potassium,  sodium,  or  zinc  chlorides,  a  green  mass  is 
obtained  which  gives  a  spectrum  different  from  that  of  cobalt  chloride 
alone.  The  same  spectrum  is  given  by  solutions  of  the  chloride  in 
hydrochloric  acid,  ethyl  and  amyl  alcohols,  ethereal  salts,  glycerol,  or 
any  menstruum  in  which  it  dissolves  freely  without  definite  combina- 
tion. In  these  experiments  care  was  taken  to  exclude  any  traces  of 
moisture.  Under  similar  conditions,  the  bromide  and  iodide  give, 
spectra  corresponding  with  those  of  the  chloride,  but  the  bands  of  the 
iodide  are  less  refrangible  than  those  of  the  bromide,  and  those  of  the 
bromide  than  those  of  the  chloride.  Since  cobalt  chloride  gives  the 
same  spectrum  when  fused  with  other  metallic  chlorides  as  when  dis- 
solved in  the  liquids  mentioned,  this  spectrum  must  be  due  to  the 
anhydrous  chloride  in  a  molecular  condition  different  from  that  in 
which  it  exists  when  fused  alone. 

The  spectrum  of  the  hydrochloric  acid  solution  of  cobalt  chloride  is 
a  test  of  extreme  delicacy,  is  remarkably  persistent  under  varying 
conditions,  and  is  the  same  whatever  the  strength  of  the  solution. 
On  the  other  hand,  the  spectrum  of  a  solution  in  anhydrous  alcohol 
containing  only  20  grams  in  100  c.c.  is  somewhat  different  from  that 
of  a  nearly  saturated  solution ;  a  new  band  is  visible,  and  some  of  the 
old  bands  have  disappeared.  •  If  the  solution  contains  only  about  0'008 
gram  of  the  salt  in  100  c.c,  it  gives  a  totally  different  spectrum,  but 
further  dilution  produces  no  change.  Other  liquids  exhibit  similar 
phenomena,  but  when  the  chloride  is  but  slightly  soluble,  as  in  ether, 
only  the  first,  or  most  dilute  stage,  is  observed ;  if  somewhat  more 
soluble,  as  in  glacial  acetic  acid,  the  first  and  second  stages  can  be 
distinguished.  When  the  finely  powdered  dry  chloride  is  shaken  up 
with  a  liquid  in  which  it  is  insoluble,  it  gives  a  spectrum  similar  to 
that  of  the  fused  chloride. 

Aqueous  solutions  of  cobalt  chloride  containing  between  25  grams 
and  0*1  gram  in  100  c.c,  give  a  broad  absorption-band  shading  off  on 
both  sides,  and  the  result  is  the  same  with  both  a  long  column  of  a 
dilute  solution,  and  a  short  column  of  a  strong  solution.  A  saturated 
solution,  however,  gives  a  spectrum  identical  with  that  obtained  by 
fusing  cobalt  chloride  with  potassium  chloride,  or  by  dissolving  it  in 
alcohol,  &c.  The  action  of  heat  and  of  bodies  capable  of  combining 
with  water,  on  aqueous  solutions  of  the  chloride  is  identical ;  both  tend 
to  destroy  the  absorption-band  of  the  hydrate,  and  produce  the  spectrum 
of  the  anhydrous  chloride. 

The  characteristic  spectrum  of  cobalt  oxide  is  well  shown  by  the 
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precipitate  formed  when  potash,  soda,  or  ammonia  is  added  to  a  solu- 
tion of  a  cobalt  salt.  It  is,  as  Vogel  has  pointed  out,  identical  with 
that  of  cobalt  glass.  The  spectra  of  the  glass,  and  of  the  oxide  preci- 
pitated by  potash  or  soda  contain  a  band  not  visible  in  the  spectrum 
of  the  oxide  precipitated  by  ammonia,  and  probably  due  to  a  com- 
pound of  cobalt  with  the  alkali.  If  the  oxide  is  precipitated  in  pre- 
sence of  excess  of  cobalt  salt,  or  if  the  precipitate  is  shaken  up  or 
warmed  with  a  solution  of  cobalt  chloride,  an  oxychloride  is  formed 
which  gives  a  definite  spectrum.  The  decomposition  of  this  compound 
by  water  may  be  traced  by  correspondinsf  changes  in  its  spectrum. 
It  would  appear  that  the  blue  precipitated  oxide  is  not  a  hydrate, 
although  very  liable  to  change. 

Aqueous  solutions  of  the  iodide  and  bromide  behave  with  alkalis  in 
a  manner  similar  to  the  chloride,  but  the  bands  are  less  refrangible  the 
greater  the  molecular  weight.  Aqueous  solutions  of  cobalt  salts  of 
the  oxyacids  give  absorption-bands  standing  olf  like  those  of  the 
hydrate,  and  not  sharp  bands  like  those  of  the  haloid  salts.  The  oxide 
found  in  the  precipitate  formed  by  alkaline  carbonates  in  solutions  of 
cobalt  salts,  is  the  result  of  an  after  decomposition,  and  is  not  present 
in  the  precipitate  when  first  formed.  Cobalt  phosphate  dissolved  in 
fused  microcosraic  salt  gives,  when  cold,  an  indistinct  banded  spectrum 
of  the  phosphate.  On  heating,  this  spectrum  disappears,  and  that  of 
the  oxide  becomes  visible :  on  again  cooling,  the  spectrum  of  the 
phosphate  reappears.  Drawings  of  all  the  spectra  accompany  the 
original  paper.  C.  H.  B. 

Influence  of  the  Molecular  Grouping  in  Organic  Bodies  on 
their  Absorption  in  the   Infra-red  Region  of  the  Spectrum. 

By  Captain  W.  de  W.  Abney  and  Lieut. -Colonel  Festing  {Chem.  News, 
43,  75). — The  authors  describe  the  apparatus  used  by  tliem  in  their 
research  and  their  plan  of  mapping  the  absorption-spectra,  the  results 
being  given  in  wave-lengths.  The  source  of  light  for  obtaining  a 
continuous  spectrum  was  the  incandescent  positive  pole  of  an  electric 
light,  the  electricity  being  generated  by  a  Gramme  machine.  The 
light  was  passed  through  tubes  containing  the  fluids,  and  the  absorp- 
tion-spectra photographed  in  the  infra-red  region.  The  absorptions 
are  classed  as  follows : — 

Ist.  General  absorption  at  the  least  refrangible  end  of  the  spectrum. 

T  •  /  Fuzzy. 

^^^^^   ••••  1  Sharp. 

['  Both  edges  sharply  defined. 
Bands  . .  <  One  edge  sharply  defined. 

I^Both  edges  less  sharply  defined. 

The  authors  next  discuss  the  causes  of  the  different  absorptions  met 
■with  in  various  fluids.  They  find  that  the  presence  of  lines  is  due  to 
the  hydrogen  in  the  bodies,  and  show  that  the  termination  of  the 
bands  in  liquids  containing  carbon,  hydrogen,  and  oxygen,  corresponds 
with  the  position  of  these  hydrogen  lines.  It  therefore  appears  to 
them  that  the  bands  are  in  reality  a  blocking-out  of  radiation  between 
iwo  hydrogen  lines.      They  then  point  out  that  each  radical  has  its 
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own  definite  absorption  in  the  infra-fed,  and  that  such  a  radical  can 
be  detected  in  a  more  complex  body. 

The  paper  closes  with  an  appendix  giving  tables  of  the  bands  and 
lines  found  in  a  large  number  of  substances,  of  which  also  there  are 
maps.  D.  B. 

Displacement  of  the  Absorption-bands  of  Purpurin  in  Alum 
Solutions.  By  H.  Morton  (Ghem.  News,  42,  207). — It  was  found 
that  the  position  of  the  two  principal  absorption-bands  of  purpurin 
diss(>lved  in  alum  solution  was  notably  affected  by  the  amount  of  alum 
in  the  solution.  Thus  a  solution  containing  2  per  cent,  of  the  salt 
showed  the  bands  at  conspicuously  lower  points  than  a  solution  con- 
taining 1  per  cent.,  and  this  again  showed  a  lower  position  than  a 
solution  containing  ^  per  cent.  The  change  seems  to  be  gradual,  and 
to  amount  to  a  depression  of  the  bands  by  addition  of  alum  to  the 
solution,  everything  else  remaining  the  same.  A  similar  depression 
was  found  to  be  caused  by  heating  these  solutions,  the  band  returning 
as  they  cooled.  The  displacement  was  towards  the  red  end  of  the 
spectrum.  In  two  cases  the  observations  were :  50°  26'  and  50°  27' 
when  cold,  and  50°  20'  and  50°  21'  when  hot.  The  heat  employed  in 
the  experiments  did  not  destroy  the  purpurin.  D.  B. 

Phosphorescence  of  Organic  and  Organised  Bodies.  By  B. 
Eadziszewski  (Annalen,  203,  305 — 336). — Compare  Pfliiger  (ArcMv. 
gemm.  Fhysiol.,  10,  275),  Schultz  (Archiv.  mikroskop.  Anat.,  1,  125), 
Phipson  (Compt.  rend.,  51,  51,  641  ;  75,  547),  Pauceri  (A^m.  Sc.  Nat.,. 
5th  Series),  Pelletier  (Journ.  Pharm.,  7,  579),  Calloud  (Bepert.  Pharm., 
16,  177),  Dessaignes  (Journ.  Phys.,  68,  69,  73,  74),  E.  Becquerel 
(La  Lumiere,  1,  48  and  409),  Radziszewski  (Ber.,  10,  70),  Berthelot 
(Bull.  Soc.  Chirr,.,  1867,  109),  Fudakowski  (Ber.,  6,  106),  Quatrefages 
(Compt.  rend.,  31,  618),  Biot  and  Becquerel  (Des  forces  physico-chim- 
iques  et  leur  intervention  dans  la  productions  des  pke'nomenes  naturels, 
Paris,  1875,  83),  Fabre  (Compt.  rend.,  41,  1245),  GmeWr^.  (Handhuch, 
1,  170,  5th  Edition),  Delia  Valle  (La  luce  negli  animali,  Napoli,  1875), 
Secchi  (Compt.  rend.,  lb,  321). 

The  author  concludes  from  a  number  of  experiments,  for  which 
reference  must  be  made  to  the  original  paper,  that  those  organic  com- 
pounds phosphoresce  which  in  the  presence  of  an  alkali  enter  into  chemica 
combination  with  active  oxygen.  Such  bodies  are  many  aldehydes, 
grape-sugar,  aldehyde-ammonias,  hydrobenzatnide,  lophine,  hydro- 
anisamide,  anisidine,  furfurine,  hydrocuminamide,  terpenes,  aromatic 
hydrocarbons,  fatty  compounds,  and  fatty  oils  (such  as  oleic  acid, 
elaidin,  castor  oil,  &c.),  alcohols  of  the  paraffin  series  which  contain 
more  than  four  carbon-atoms,  &c.  In  the  case  of  the  terpenes  and 
many  other  bodies,  the  presence  of  active  oxygen  in  the  liquid  may 
be  attained  by  exposure  to  air  and  direct  sunlight,  the  presence  of 
such  active  oxygen  being  detected  by  the  substance  bleaching  indigo. 
A  ger\tle  heat  is  required  in  most  cases,  but  in  some  few  the  phospho- 
rescence may  be  observed  at  the  ordinary  temperature ;  agitation  of 
the  liquid  is  also  favourable  to  the  production  of  the  phenomenon. 
After  a  time  it  disappears,  owing  to  all  the  active  oxygen  being  used 
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up,  but  may  be  restored  by  exposure  to  air  and  sunlight.  As  active 
oxygen  is  produced  during  slow  oxidation,  it  follows  that  slow  oxida- 
tion is  the  most  favourable  condition  for  phosphorescent  phenomena. 
It  is  true  that  active  oxygen  is  also  produced  during  violent  oxidations, 
but  in  that  case  we  term  the  phenomenon  combustion.  In  general  the 
act  of  combination  of  free  oxygen-atoms  with  the  constituents  of  a 
combustible  body  causes  such  an  elevation  of  temperature  that  light  is 
produced,  and  according  as  this  light  occurs  in  a  comparatively  few 
isolated  points,  or  in  very  numerous  points,  we  have  phosphorescence 
or  combustion.  From  this  it  follows  that  phosphorescence  is  merely 
a  special  case  of  ordinary  combustion.  That  the  presence  of  an  alkali 
is  most  suitable  for  the  exhibition  of  phosphorescence  in  carbon  com- 
pounds is  because  it  favours  the  formation  of  active  oxygen,  and  also 
because  it  is  very  probable  that  more  heat  is  evolved  by  the  combination 
of  oxygen  with  carbon  in  the  presence  of  an  alkali  than  in  that  of  an 
acid.  The  phosphorescence  of  organised  bodies  and  living  animals  is 
also  due  to  slow  oxidation  taking  place  in  presence  of  an  alkali ;  for 
the  author  finds  that  many  compounds  which  occur  in  the  living 
organism,  such  as  lecithin,  fats,  chloresterin,  spermaceti,  wax,  ethereal 
oils,  &c.,  exhibit  phosphorescent  properties  in  the  presence  of  such 
alkalis  (choline,  neurine,  those  of  the  general  formula  (NR4)0H, 
&c.)  as  are  found  in  organised  bodies,  and  that  very  minute  quanti- 
ties are  capable  of  producing  this  result.  T.  C. 

Colours  of  Thin  Blowpipe  Deposits.  By  C.  H.  Koyl  (Sill. 
Jour.  [3],  20,  187). — The  peculiar  colours  of  the  exterior  rings  of 
blowpipe  deposits  are  due  not  to  impurities,  but  to  the  fine  division  of 
the  particles,  resulting  in  the  almost  complete  polarisation  of  the 
reflected  light.  C.  W.  W. 

Chemical  Constitution  of  Organic  Compounds  in  Relation 
to  their  Refractive  Power  and  Density.  By  J.  W,  BitiJHL 
(Annalen,  203,  2^5 — 285,  363 — 368). — This  paper  has  appeared  in  an 
abridged  form  in  the  Berichte  (13,  1620),  the  abstract  of  which  will  be 
found  in  this  volume,  p.  15.  T.  C. 

Absorption  of  the  Sun's  Rays  by  the  Carbonic  Anhydride  of 
the  Atmosphere.  By  E.  Lkchkr  (Ann.  rhys.  Chem.  [2],  12,  466 — 
473). — The  author  concludes  from  his  experiments  that  the  absorption 
of  the  bun's  rays  usually  ascribed  to  aqueous  vapour  is  due  rather  to 
the  carbonic  anhydride  present  in  the  atmosphere,  and  founds  thereon 
a  method  for  determining  the  amount  of  that  gas  present  in  the  air. 

T.  C. 

Some  Remarkable  Phenomena  with  Flames.  By  W.  Holtz 
(An7i.  Phys.  Chem.  [2],  12,  572 — 590).  —  These  phenomena  were 
observed  with  two  gas-jets  with  fine  openings,  and  burning  without 
previous  admixture  with  air.  The  orifices  of  the  jets  are  about  0*8  mm. 
diameter,  and  the  slim'  pointed  flames  about  1)0  mm.  high.  The  flames 
completely  coalesce  wheu  the  burners  are  brought  so  close  that  the 
flames  are  in  contact  at  their  base  and  slightly  inclined.  After  sepa- 
mting    and   inclining   them    so    that   they    impinge  directly  on   one 
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another,  they  coalesce  only  when  the  apex  of  the  one  strikes  the  base 
of  the  other,  whilst  in  any  other  position  the  luminous  parts  are 
mutaally  repulsive,  and  always  remaining  separated  by  a  fine  but 
sharply  defined  dark  space. 

By  allowing  the  flames  to  impinge  at  different  angles,  various  forms 
of  flame  are  obtained,  some  of  which  are  silent,  whilst  others 
emit  high  or  low  notes.  At  a  certain  angle  of  inclination,  and  at  a 
certain  distance  of  the  orifices,  there  appears  at  the  lower  periphery  of 
the  obliquely  directed  flame-disc,  a  red-hot  glowing  tube  of  carbon 
particles  endowed  with  a  spiral  motion.  T.  C. 

The  Strict  Meaning  of  "  Galvanic  Polarisation."    By  W.  BeetttI 

(A7in.  Phijs.  Chem.  [2],  12,  474—477). 

Electromotive  Power  of  Galvanic  Combinations,  consisting 
of  Zinc,  Sulphuric  Acid,  and  Platinum,  with  Copper,  Goldl 
and  Carbon.  By  C.  Fromme  (Ann.  Phys.  Chem.  [2],  12,  39l>— 425)] 
— Bxner  (Wien.  Ber.^  80,  1055;  Wwn.  Ann.,  10,  265)  has  advance 
the  theory  that  polarisation  is  due  solely  to  the  recombination  of  th^ 
separated  "  ions,"  and  that  in  the  case  of  those  elements  which  consij 
of  the  above  combinations,  a  real  polarisation  cannot  exist,  because 
recombination  of  the  hydrogen  with  the  oxygen  which  has  entered  in< 
combination  with  the  zinc  is  impossible.  It  is  solely  the  convecti-i 
action  of  the  oxygen  of  the  air  dissolved  in  the  liquid  which  causes  th< 
electromotive  power  of  such  an  element  to  be  greater  at  first  thi 
afterwards.  So  that  if  the  liquid  be  previously  freed  from  oxygen  the 
electromotive  power  at  once  assumes  a  constant  minimum  value,  which!| 
is  independent  of  the  strength  of  the  current,  and  is  equal  for  all  th< 
above  combinations. 

The  author,  however,  cannot  confirm  this,  for  he  finds  that  thej 
electromotive  power  of  those  combinations  is  not  the  same,  but  dif- 
ferent, and  that  for  each  combination  the  value  is  constant  and  inde-J 
pendent  of  the  amount  of  previously  dissolved  oxygen. 

The  question  as  to  the  maximum  of  hydrogen  polarisation  is  still 
an  open  one,  but  this  maximum  is  higher  than  is  usually  assumed.  > 
The  measurement  of  the  polarisation  either  with  a  closed  current  orj 
shortly  after  opening  does  not  give  concordant  results,  owing  to  the 
rapid  disappearance  of  the  polarisation,  and  in  order  to  obtain  the  real 
maximum  value,  it  is  absolutely  necessary  that  it  should  be  determined 
whilst  the  polarisation  current  lasts. 

As  regards  the  influence  of  concentration,  the  smallest  addition  of 
sulphuric  acid  to  the  water  surrounding  the  platinum,  gold,  silver, 
or  copper  plate  alters  considerably  the  electromotive  power,  produc- 
ing an  increase  in  the  case  of  platinum  and  gold,  and  a  decrease  in 
that  of  silver  and  copper.  With  gold  and  platinum,  it  attains  a  maxi- 
mum with  extremely  dilute  sulphuric  acid,  at  which  it  remains  for 
some  time  on  the  further  addition  of  acid,  then  sinks  to  a  minimum, 
and  afterwards  increases  considerably,  and  finally  slightly  diminishes 
with  very  great  concentration.  For  copper  and  silver,  the  electro- 
motive power  at  first  diminishes  rapidly,  and  with  silver  continues  to 
do  so  even  with  the  most  concentrated  acid,  whilst  with  copper  a  mini- 
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mnm  is  attained,  after  which  it  continues  to  rise.  The  influence  of 
the  conceatration  of  the  nitric  acid  on  the  electromotive  power  of  a 
Grove's  element  was  also  determined,  and  it  was  found  to  increase 
with  the  concentration,  rapidly  at  first,  and  afterwards  more  slowly. 
This  also  holds  good  if  the  platinum  plate  is  replaced  by  one  of 
gold.  T.  C. 

DiflPerences  of  Electric  Tension  between  Liquids  in  Contact, 
with  Special  Reference  to  the  State  of  Concentration.      By  E. 

KiTTLER  (Ann.  Phijs.  Chem.  [2],  12,  572 — 690). — Compare  Fechner 
(Pogg.  Ann.,  48,  1,  225) ;  Wild  (ibid.,  103,  353)  ;  Schmidt  (ibid., 
109,  106)  ;  Bois-Reymond  (Beichert's  und  Bois-Beymond  Archiv,  458, 
1867)  ;  and  Worm-MiiUer  (Pogg.  A^m.,  140,  114,  380). 

From  his  experiments,  the  author  draws  the  following  conclusions  : 
(1.)  That  aqueous  solutions  of  the  chlorides  of  ammonium,  potassium, 
sodium,  and  nickel,  obey  Volta's  law  of  tension,  and  that,  irrespective 
of  their  state  of  concentration.  This  also  holds  good  for  the  same 
chlorides  in  contact  with  distilled  water,  or  with  an  aqueous  solution 
of  copper  sulphate,  and  for  various  solutions  of  zinc  sulphate  in 
contact  with  water,  and  for  solutions  of  zinc  and  copper  sulphates  ; 
whereas  solutions  of  the  chlorides  of  ammonium,  potassium,  sodium, 
and  nickel  in  contact  with  dilute  acids,  sulphuric  and  hydrochloric, 
do  not  obey  the  law.  (2.)  In  the  case  of  two  solutions  of  the 
same  chloride,  the  current  in  the  liquid  passes  from  the  more  to  the 
less  concentrated  solution ;  and  if  one  of  these  solutions  is  replaced 
by  distilled  water  or  a  solution  of  copper  sulphate,  the  current  passes 
from  the  chloride  to  the  water  or  copper  sulphate,  and  this  holds  good 
whether  the  electrodes  be  silver,  copper,  or  zinc.  The  direction  which 
the  current  takes  in  several  other  combinations  is  also  given. 

T.  C. 

The  Mechanical  Equivalent  of  Heat.  By  H.  A.  Rowland 
(Landw.  Versuchs.-Stat.,  26,  324;  and  Supp.,  Ann.  der  Physih,  1880, 
713). — The  author  has  made  a  new  determination  of  the  mechanical 
equivalent,  taking  into  account  the  change  in  the  specific  heat  of  water 
at  dilfierent  temperatures,  and  referring  temperatures  to  an  air  ther- 
mometer. The  numbers  obtained  for  the  same  temperature  differed 
very  slightly  from  each  other.  The  most  probable  value  (A)  is  given 
in  kilogram- meters  for  1°  at  the  latitude  of.  Baltimore,  and  the  tem- 
perature t  of  Thomson's  absolute  scale  (for  Paris  add  —  0-4,  for 
Manchester  and  Berlin  —  0"5.) 
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Thermochemical  Researches  on  the  Sulphides.  By  Sabatiee 
(Ann.  Phys.  Chem.  [5],  22,  598). — The  author  has  made  a  complete 
thermochemical  investigation  of  the  anhydrous  sulphides  of  the  metals 
of  the  alkaline  earths,  earths  and  alkalis,  and  of  their  combinations 
with  water  and  sulphuretted  hydrogen.  The  heats  of  formation  and 
of  solution  of  the  alkaline  polysulphides  and  hydrogen  persulphide  are 
also  investigated. 

J^eats  of  Formation  of  Anhydrous  Sulphide  (S  solid^  H2S  gas). 


Sulphide.                     Molecular  weight. 

Heat  disengaged. 

K2  +  s 

110 

+  104-2—102-6  cal, 

Na^  +  S 

78 

+     88-2 

Ca  +  S 

72 

+    92-0 

Sr  +  S 

119-6 

+    99-2 

Mg  +  S 

56 

+     79-6 

Si  +  S2 

92 

+    40-0 

AI2  +  S3 

152 

+  124-4 

K3  +  H2S  +  S 

144 

+  128-0 

Nas  +  H2S  -1-  S 

112 

+  111-4 

K2  +  S4 

206 

+  116-6 

Na,  +  S4 

174 

+    98-4 

{^R,\  +  H,S  +  S3 

164 

+    40-0 

(NH3)3  4-  H2S  +  S4 

196 

+    40-4 

(NHa)^  +  H^S  +  S, 

324 

+    40-6 

HoS  -H  Sn 

34  +  32rj, 

-      5-3 

K2S  +  H,S 

144 

+    19  __^  20-8  „ 

Na^S  +  H2S 

112 

+    18-6 

K2S  +  S3 

206 

+    12-4 

NazS  4-  S3 

174 

+    10-2 

Heat  of  Solution  (10- 

-17°). 

K,S 

110 

-f      8-2- +  10,, 

KtS^H^O 

146 

+      3-8 

K2S.5H2O 

200 

-      5-2 

Na^S 

78 

+    15-0 

Na2S.4-5H20 

159 

-      5-0 

NasS.-SH^O 

166 

-      ^-Q 

Na2S.9H20 

240 

-    16-72 

CaS 

72 

+      6-10 

SrS 

119-6 

+      6-8 

Bas 

169 

+      7-0 

K2S.H2S 

144 

+      1-54 

K2S.H2SiH20 

153 

4-       1-24 

Na2S.H2S 

112 

+      8-8 

Na2SH2S4H20 

184 

-      3-0 

K2S4 

206 

+      1-2 

K2S4iH20 

215 

+      2-24 

K2S42H20 

242 

-      7-5 

Na,S4 

174 

+       9-8 

(NH4)2S4 

164 

-      8-2 
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Heats  of  Hydration. 

Solid  water.       For  each 
Equation.  Heat  evolved,     mol.  H2O. 

Na2S  anhydride  +  4-5H20  =  NaoS4-5HoO  . .  +  13-6  3-08 

NaoS         „  +  5H,0     =  Na^SSH^O. ...  +  14-46         2-88 

Na^S         „  +  9H2O      =  NaoSQH.O. ...  +  18-86         2-08 

K2S2H0O  +  3HoO  =  K2S5H2O +    4-6 

NaoS.H2S  +  4HoO  =  Na2SHoS.4H,0    +    6- 14 

K0S.H2O  +  iH,0  =  K2S.H,SiHoO -    0-42 

K2S4  +  iH,0  =  K2S4H0.O    +    2-66        5-32 

K2S4  +  2H2O  =  K2S42H2O    +    5-76        2-88 

These  numbers  illustrate  the  general  law  that  the  loss  of  energy 
resulting  from  the  fixation  of  1  mol.  of  water,  decreases  rapidly  with 
each  successive  hydrate. 

Heat  of  Formation  of  Sulphides  from  the  Base  and  Hydrogen  Sulphide, 

Heat  disengaged 

Equation.  (H2O  gas). 

CaO  anydride  +  H2S  gas  =  CaS  anhydride  +  H2O  gas  13-6  cal. 

SrO         „  +        „         =  SrS  „  „  21-6     „ 

BaO    .    „  +        „         =  BaS  „  „  22-10  „ 

Na^O.HsO  sol.  +        „         =  ]Sra2S.H2S  -|-  2H2O  gas  . .  16*30  „ 

K2O.H2O     „    +        „         =         „  +  „        . .  28-96  „ 

These  results  compared  with  those  above  show  that  in  the  formation, 
whether  by  the  direct  combination  of  their  elements,  or  by  the  action 
of  sulphuretted  hydrogen  on  the  base,  more  heat  is  evolved  in  the 
potassium  than  in  the  sodium  compounds. 

Heats  of  Oxidation  of  the  Sulphides. 

Equation.  Heat  disengaged. 

CaS  +  04=  CaO.SOa  +  2270 

SrS   +04=  SrO.SOs  +  230-6 

BaS  +  04  =  BaO.SOs  +  236-5 

Several  chemical  points  are  also  noticed  by  the  author  in  the  course 
of  the  investigation. 

Alkaline  Earth  Sulphides. — It  is  found  that  the  sulphides  of  the 
alkaline  earths  are  best  prepared  by  acting  on  the  carbonates  at  a  red 
heat  with  sulphuretted  hydrogen ;  the  sulphide  obtained  is  then 
heated  and  allowed  to  cool  in  a  current  of  hydrogen,  in  order  to  free 
the  product  from  the  last  traces  of  polysulphides.  The  method  pro- 
posed by  Schone  of  decomposing  the  carbonates  with  carbon  bisul- 
phide, does  not  yield  satisfactory  results. 

Sulphides  of  the  Alkalis.  —  The  author  endeavoured  to  prepare 
anhydrous  sodium  sulphide  by  a  rapid  dehydration  of  the  hydrate 
Na2S.9H20,  but  the  product  obtained  contained  polysulphides  and 
silica  due  to  the  action  of  the  polysulphides  on  the  glass.  The  commer- 
cial hydrate,  Na3S.9H30,  is  never  pure,  it  always  contains  carbonate 
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and  thiosulpliate  ;  to  free  it  from  the  latter,  it  must  be  dissolved  in  the 
smallest  quantity  of  warm  water,  and  the  solution  evaporated  in  a 
vacuum.  Sodium  hydrosulphide  is  prepared  by  the  evaporation  of  a 
solution  of  the  hydrated  sulphide  saturated  with  sulphuretted  hydro- 
gen ;  and  anhydrous  potassium  hydrosulphide  by  dehydrating  the 
crystalline  hydrated  salt  in  a  current  of  dry  sulphuretted  hydrogen. 

Poll/sulphides  of  the  Alkali-metals. — An  anhydrous  polysulphide  of 
potassium  was  prepared  by  the  action  of  carbon  bisulphide  on  red-hot 
potassium  sulphate,  but  the  product  was  not  perfectly  homogeneous, 
having  a  composition  intermediate  between  the  K2S6  of  Berzelins  and 
the  K2S7  of  Schone.  A  purer  substance  can  be  obtained  by  the  dehy- 
dration  by  dry  hydrogen  of  the  hydrate  KaSij^H^O  ;  the  same  method 
was  used  for  the  preparation  of  the  corresponding  sodium  compound. 
From  a  ther  mo  chemical  study  of  the  polysulphides,  the  author  con- 
cludes that  in  dilute  solutions  each  successive  equivalent  of  sulphur 
dissolves  with  an  evolution  of  the  same  quantity  of  heat :  hence  each 
polysulphide  must  be  considered  as  a  mixture  of  monosulphide  and 
polysulphide  in  variable  proportion.  The  author  has  confirmed 
Fritzsche's  researches  on  the  ammonium  polysulphides  {J.  jpr.  Chem., 
24,  460,  and  32,  313). 

Silicon  Sulphide. — In  the  preparation  of  silicon  sulphide  by  heating 
amorphous  silicon  in  a  current  of  sulphuretted  hydrogen,  the  author 
observed  in  the  cold  parts  of  a  tube  a  large  quantity  of  a  yellowish- 
brown  substance,  consisting  of  a  mixture  of  the  ordinary  sulphide, 
SiS2,  and  silicon.  The  author  explains  its  production  and  the  trans- 
ference of  the  silicon,  by  supposing  the  formation  of  a  volatile  subsul- 
phide  at  a  lotv  temperature,  which  at  a  higher  temperature  is  decomposed 
into  the  subsulphide  and  silicon,  the  change  being  analogous  to  that  of 
silicon  sesquichloride.  Other  points  have  already  been  noticed  in 
former  abstracts  (this  Journal,  1879,  865,  866;  1880,  523,  689—691). 

V.  H.  V. 

Molecular  Heat  and  Volume  of  the  Rare  Earths  and  their 
Sulphates.  By  L.  F.  Nilson  and  0.  Pettersson  {Ghem.  News,  42, 
119). — The  rare  earths,  with  a  few  exceptions  (Ce02,  ThOg,  ZrO-z), 
belong  to  a  group  of  sesquioxides.  The  specific  densities  and  mole- 
cular volumes  tabulated  by  the  authors  were  obtained  by  means  of  a 
method  specially  adapted  to  prevent  the  errors  arising  from  adhesion 
of  air  to  pulverulent  substances.  The  densities  are  therefore  a  little 
higher,  and  the  molecular  volumes  slightly  lower  than  the  numbers 
usually  given  by  others.  The  specific  heats  of  the  different  compounds 
were  determined  by  Bunsen's  ice- calorimeter  :  the  molecular  weight  of 
the  different  oxides  was  determined  by  a  special  analysis  or  synthesis 
of  the  sulphates,  and  the  very  same  chemically  pure  substances  were 
employed  both  for  the  thermic,  volumetric,  and  magnetic  experi- 
ments. 

It  is  mentioned  that  hitherto  it  has  been  supposed  that  the  atomic 
heat  of  oxygen  in  any  oxide  is  not  less  than  8"5,  or  greater  than  5'1. 
The  numbers  obtained  by  the  authors,  however,  compel  them  to  assign 
a  still  lower  value  to  the  atomic  heat  of  oxygen  in  alumina  and  glu- 
cina,  viz.,  2-34.  It  enters  into  these  oxides  with  a  minimum  capacity 
of  heat  and  volume.     From  these  earths  upwards,  the  molecular  heat 
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and  volume  of  the  sesquioxides  gradually  increase  with  increasing 
molecular  weights.  It  is  shown  that  the  molecular  heat  of  ErjOs,  YboOg, 
LaaOs,  and  D'hOz,  nearly  agrees  with  those  for  other  sesquioxides 
determined  by  Regnault;  that  of  G2O3  approaches  to  the  same  for 
alumina,  and  that  of  Zr02,  CeOa,  and  ThOais  as  high  as  the  values  for 
SnOa,  TiOa,  and  zircon  determined  by  the  same  author,  and  for  Mn02, 
according  to  Kopp.  The  validity  of  Neumann's  law  receives  hereby  a 
new  confirmation.  The  molecular  heat  of  the  anhydrous  sulphates  of 
the  sesquioxides  varies  only  within  very  narrow  limits  ;  61"60  to  68*96 
for  yttrium  and  didymium  sulphate.  The  values  for  the  salts  of 
chromium,  iron,  indium,  lanthanum,  cerium,  and  didymium,  are  nearly 
identical,  whilst  even  the  values  of  glucinum,  aluminium,  scandium, 
gallium,  yttrium,  erbium,  terbium,  and  thorium,  approach  each  other 
very  nearly. 

Referring  to  thoir  detailed  paper  on  glucinum  (On  the  Essential  Pro- 
perties and  Chemical  Character  of  Glucinum.)  the  authors  mention  that 
this  metal  belongs  on  account  of  its  sulphate — 3K2SO4  +  02(804)3 — to 
the  series  of  the  gadolinite  and  cerite  metals,  this  salt  having  a  com- 
position typical  for  all  the  members  of  this  series  (O,  Sc,  Y,  La,  Ce, 
Di,  Tr,  Ya,  Y/3,  X,  Er,  Tm,  Yb).  The  series  of  these  elements,  the 
leading  member  of  which  glucinum  unquestionably  is,  stands  certainly 
in  the  nearest  proximity  to  another  series,  that  of  aluminium  (Al.., 
Ga2,  Tn2,  Cra,  Muj  Fe2),  but  this  nevertheless  decidedly  diifers  from 
the  former  by  another  typical  double  sulphate — K2SO4  +  R2CS04)3  -|- 
24H2O — or  alum. 

The  following  table  shows  the  magnetic  properties  of  the  rare 
earths : — 

Magnetic.  Diamngnetic. 

Cr203  O0O3 

Fe^Os  AI2O3 

Y2O3  SnoOa 

Di203  .        ScAC?) 
ErjOa  La203 

Yb203  — 

—  ZrOa 

CeOa  ThO.  D.  B. 

Benzene  and  Dipropargyl.  By  J.  Thomsen  (/.^r.  Ghem.  [2],  23, 
157 — 163). — A  confirmation  of  the  theory  of  the  heat  of  formation  of 
hydrocarbons  in  which  the  author  maintains  that  the  six  carbon-atoms 
in  benzene  are  united  not  by  double  bonds,  but  by  nine  single  bonds. 

Coefficients  of  Expansion  of  Lead  Iodide  and  of  Silver-lead 
Iodide.  By  O.  F.  Rodwell  {Chem.  News,  43, 169).— The  coefficients 
of  cubical  expansion  for  1°  C.  of  lead  iodide,  Pbl^,  are  : — 

Between   0^  and  205"      0-00008317 

„      205°   „     253"     0006378 

„      253°    „     m.  p 0-000180 

Silver-lead  iodide,  PbljAgl,  containing — 

Pbia 66-206 

Agl      ..........;;;...        33^794 
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between  0-"  and  118°  has  the  cubical  coefficient  of  0-0000306.  Be- 
tween 118°  and  124°  it  absorbs  heat  without  expanding,  and  between 
124°  and  139°  it  contracts  ;  at  the  last  temperature  it  again  absorbs 
heat  without  change  of  volume  up  to  144',  when  it  expands  with  a 
coefficient  O'OOOlloO.  The  alloy  has  the  same  density  at  0°,  130°, 
and  282°.  It  is  probably  owing  to  the  presence  of  the  silver  iodide 
that  like  it  and  the  chlorobromiodides  of  silver  (Proc.  Roy.  Soc,  25, 
292)  it  contracts  during  heating.  This  contraction,  however,  in  the 
case  of  the  alloy,  begins  18*^  lower  and  ceases  6*5°  lower  than  with 
silver  iodide.  The  melting  point  of  the  alloy  is  125°  lower  than  that 
of  Agl,  and  19^  higher  than  that  of  Pbla. 

If  the  lowering  of  the  melting  point  is  due  to  the  fact  that  similar 
particles  of  matter  attract  each  other  more  strongly  than  dissimilar, 
and  hence  when  the  particles  of  two  bodies  are  mutually  diffused  the 
contraction  is  less,  and  consequently  the  molecular  motion  is  more 
readily  assimilated.  The  same  cause  may  serve  to  explain  that  the 
contraction  begins  18°  lower  in  the  alloy  than  in  silver  iodide. 

Silver  chlorobromiodide,  although  containing  8  per  cent,  more 
silver  iodide  than  the  above  alloy,  contracts  20  times  less  than  the 
latter,  notwithstanding  that  the  contraction  in  both  cases  must  be 
traced  to  the  same  source.  L.  T.  O'S. 

Specific  Gravity  and  Volume-constitution  of  Formates.  By 
H.  Schroder  (Ber.,  14,  21 — 27). — The  numerical  results  of  the 
author's  examination  of  formates  are  given  in  the  following  table,  to 
which  are  appended  the  specific  gravities  and  molecular  volumes  of 
formic  and  acetic  acids,  as  determined  by  Pettersson : — 

Sp,  gr.         Molecular  volume. 

CHLiOa.HaO 1-435  488 

CHNaOa    1-919  35-4 

CHKO2 1-908  44-0 

CH(NH4)02 •. 1-266  49-8 

CsHaBaOi 3-212  70-7 

C2H2Sr04.H40o 2  250  94-9 

C2H2Sr04   2-667  6&6 

CsHaCaOi 2-015  645 

CsH.PbOi 4-571  650 

C2H.CdO4.H4O2 2-441  97-5 

C2H2Mn04.H40. 1  953  92-7 

C^H.MnOi 2-205  658 

CoH,Cu04.H804 1-831  124-4 

C,H.Co04.H40o 2-118  87-3 

C2H2NiO,.H402 2-155  85-8 

C2H2Zn04.H402 2-205      .  86-6 

C2H2Zn04 2-368  65-5 

2(C2HoSr04.H402)  +  C2H2CUO4.HBO4. .  2132  306-1 

C6H6Sr2CuO,2    • 2-612  194-7 

2(C2H2Ba04)  +  C2H2CUO4.H8O4    ....  2-747  247-4 

CH2O2 1-420  32-4 

C2H4O2    r2d0  48-7 
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Inspection  of  the  table  shows  that  the  anhydrous  calcium,  lead, 
strontium,  manganese,  and  zinc  formates  may  be  regarded  as  isosteric 
with  formic  acid ;  i.e.^  the  metals  in  these  salts  occupy  the  same  volume 
as  the  hydrogen  they  replace. 

The  difference  between  the  molecular  volume  of  acetic  acid  (48* 7) 

and  that  of  formic  acid  (32*4)  is  16'3  =-^—  =  ---.     It  follows  tbere- 

from  that  O2  in  these  acids  occupies  the  same  volume  as  CHo.  The 
volume-constitution  of  the  acids  is  represented  by  the  formula3: — 

ClHlOf  =  4876  =  9  x  5^ 
C1H|0|  =  32-40  =  6  X  5-40 

and,  accordingly,  the  volume-constitution  of  the  five  salts  mentioned 
above  is — 

CIH^R^O^  =  12  X  5^')  =  64-8  (R  =  Ca,  Pb,  Sr,  Mn,  or  Zn). 

The  hydrated  formates  contain  the  anhydrous  salt  as  such,  and  the 
water  partly  as  H2O},  and  partly  as  H2OI.  The  author  has  previously 
shown  that  manganese  and  zinc  sulphates,  selenates,  and  chroraates 
contain  water  as  H4OI;  and  the  same  holds  good  of  zinc,  cobalt,  and 
nickel  formates.  He  has  further  shown  that  manganese  sulphate 
contains  water  as  HJOa,  which  is  true  also  of  manganese  formate. 

Anhydrous  sodium  formate  and  the  hydrated  double  formates  of 
strontium  and  copper,  and  of  barium  and  copper,  appear  to  be 
anomalous  in  their  volumes.  J.  R. 

Volumetric  Determination  of  the  Chemical  Influence  of 
Mass.     Part  III. — On  the   Mass-influence  of  Water.      By  W. 

OsTWALD  {J.  p.  Ghem,.  [2],  22,  305— 322).— Rose  showed  that  water 
when  added  in  increasing  proportions  to  acid  sulphates,  produces  a 
gradually  augmented  decomposition,  until  at  last  the  separation  into 
neutral  salt  and  free  acid  becomes  complete.  The  author  in  the  pre- 
sent paper  states  the  results  obtained  by  mixing  solutions  of  sodium 
sulphate  of  varying  strength  with  sulphuric  acid  in  different  states  of 
dilution,  and  then  measuring  the  resulting  alteration  of  volume.  Four 
sodium  sulphate  solutions  were  mixed  with  four  dilute  acid  solutions, 
and  each  in  five  different  proportions,  so  that  eighty  combinations  in 
all  were  made.  The  experiments  were  tried  in  duplicate,  and  are 
tabulated  with  the  statement  for  each  of  the  chemical  formula,  the 
specific  volume,  the  sura  of  the  volume  of  the  components  before  re- 
action, the  volume  after  reaction,  and  the  alteration  of  volume 
occurring  during  reaction,  representing  expansion  (  +  )  or  contrac- 
tion (— ). 

It  was  found  that  no  relation  existed  between  the  alteration  of 
volume  produced  by  the  mixture  of  the  same  proportions  of  the  sul- 
phate and  acid  in  different  states  of  dilution,  and  even  in  the  same  state 
of  dilution  no  relation  is  noticeable;  but  since  the  specific  volumes  in 
such  cases  are  identical,  it  follows  that  such  liquids  have  a  similar 
arrangement  of  their  constituents,  and  that  the  final  chemical  equili- 
brium is  independent  of  the  original  distribution  of  the  sulphate,  the 
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acid  and  the  water,  provided  that  after  mixture  their  proportions  are 
the  same.  Hence  the  different  distribution  of  the  water  before  mix- 
ture gives  rise  to  a  different  volume  change,  and  the  water  present 
in  each  solution  influences  the  other  solution. 

The  mutual  influence  of  the  solutions  on  one  another  may  be: — (1) 
The  two  dissolved  substances  distribute  themselves  through  the  water 
present,  so  that  the  water  combined  with  one  is  without  influence  on 
the  other;  (2)  the  whole  quantity  of  water  present  may  influence  each 
substance,  so  that  the  water  present  in  each  solution  acts  on  the  other 
solution  as  pure  water  would  do ;  or  (3)  both  actions  may  occur 
simultaneously,  each  substance  uniting  with  a  definite  quantity  of 
water,  and  the  excess  of  water  acting  on  both  bodies. 

The  author  considers  the  third  case  the  most  probable,  but  he  has 
obtained,  by  calculation  from  his  experimental  results,  numbers  which 
correspond  fairly  with  the  second  assumption,  and  which  explain  fully 
the  different  volume  changes  noticed  when  the  same  proportions  of  the 
substances  are  mixed,  but  with  different  distribution  of  the  water. 

It  is  also  shown  that  as  the  proportion  of  water  increases  the  for- 
mation of  acid  sulphate  decreases. 

The  bearing  of  these  experiments  on  the  theory  of  Guldberg  and 
Waage  is  also  considered.  According  to  this  theory,  the  intensity  of 
chemical  aSinity  is  proportional  to  the  product  of  the  masses  of  the 
bodies  which  act  on  one  another ;  accordingly  the  amount  of  acid  sul- 
phate produced  should  be  the  same  whatever  weights  of  sulphate  and 
acid  are  employed,  provided  the  product  of  those  weights  is  unaltered. 
The  author  finds  this  result  borne  out  by  his  experiments  when  strong 
solutions  are  used,  but  with  weak  solutions  the  quantity  of  acid  sul- 
phate formed  is  greater  when  excess  of  sulphate  is  employed  than 
with  excess  of  acid.  This  difference  is  attributed  to  the  disturbing  in- 
fluence of  the  water,  the  acid  having  a  greater  affinity  for  water 
than  the  sulphate  has,  whence  it  follows  that  the  acid  when  in  excess 
is  more  weakened  in  its  influence  than  the  sulphate  is.  F.   C. 

Union  of  Bodies  by  Pressure.  By  W.  Spring  (Ann.  CJiem. 
Phys.  [5],  22,  170— 217).— In  1850  Faraday  discovered  that  when 
two  pieces  of  ice  are  pressed  against  one  another  they  unite.  The 
nearer  the  temperature  of  the  two  masses  to  the  melting  point,  the 
more  readily  does  the  union  take  place.  He  considered  that  the 
phenomenon  was  a  property  peculiar  to  ice.  The  author  enumerates 
and  discusses  all  the  most  important  theories  which  have  been  advanced 
in  explanation  of  the  fact,  commencing  with  that  of  James  Thomson. 

He  has  made  a  series  of  experiments  on  the  welding  of  bodies  under 
pressure,  and  in  order  to  bring  in  contact  larger  surfaces  of  the  sub- 
stances operated  upon,  he  has  employed  the  bodies  in  the  form  of 
powder. 

The  following  are  the  results  obtained  by  him  :  — 
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Name  of  metal. 

Pressure 
employed. 

Result  obtained. 

General  observations. 

1.  Lead  (fiUngs)  . 

2,000  atmos. 

Solid  block.    Sp.gr. 

Sp.  gr.  of  ordinary  lead, 

11-501. 

11-3.  No  trace  of  pow- 
der could  be  seen  with 
the  microscope. 

-■' 

5,000       „ 

Behaves  like  a  liquid. 
Flows  through  all 
interstices  of   the 
apparatus. 

2.  Bismuth  (pow- 

6,000      „ 

Solid  block.    Sp.gr. 

Sp.    gr.    of   ordinary  cast 

der) 

9-89.     Crystalline 
fracture. 

bismuth,  9-9. 

3.  Tin  (powder).. 

3,000       „ 

Solid  block. 

5,000       „ 

Appears  liquid. 

4.  Zinc  (powder). 

5,000       „ 

Solid  block 

Crystalline  fracture. 

7,000       „ 

Appears     semi- 
liquid. 

5.  Aluminium 

6,000       „ 

Solid  block.    Sp.gr. 

Sp.    gr.    of     cast    metal, 

(fiHngs) 

2-562. 

2-5fi2. 

6.  Copper  (filings) 

6,000       „ 

Solid  block. 

7.  Antimony 

5,000       „ 

Non-homogeneous 

The  surface  has  a  metallic 

.  (powder) 

Above 

block. 

lustre,  but  the  centre  is 
powdery. 

5,000       ,. 

Solid  block. 

8.  Platinum 

5,000       „ 

Non -homogeneous 

Resembles  antimony. 

(spongy) 

Above 

block. 

5.000       „ 

Sou  -homogeneo  u  s 

Complete    union    of    the 

block. 

particles  could  not  be 
obtained  under  any  pres- 
sure. 

The  anthor  remarks  that  tlie  relative  disposition  of  the  above  metals 
to  weld  together  is  in  inverse  proportion  to  tlieir  hardness.  The 
hardness  of  metals  becoming  less  as  the  temperature  rises,  it  can  be 
inferred  that  they  will  be  more  easily  compressed  at  higher  tempera- 
tures. 

II.   Metalloids. 


Name  of  sub- 
stance. 


1.  Sulphur  (pris- 
matic) 


Sulphur  (plas- 
tic) 


Pressure 
employed. 


5,000  atmos. 


6,000 


Result  obtained. 


Solid  block. 
20156. 
115°  C. 

Solid  block 


Sp.  gr. 
M.    p. 


il  observations. 


Transformed    into     octo- 

hedral  sulphur. 
Sp.  gr.  2-05.     M.  p.  Ill— 

114°. 
Transformed  into  the  octo- 

hedral  variety. 
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II.  Metalloids — (continued). 


Name  of  sub- 
stance. 

Pressure 
employed. 

Result  obtained. 

Q-eneral  observations. 

Sulphur  (octo- 

3,000  atmos. 

Solid  block 

Octohedral. 

hedral) 

2.  Phosphorus 

6,000       „ 

Non-homogeneous 

On  the  surface  of  the  block 

(amorphous) 

block. 

are  glistenina:  steel-grey 
scales,  probably  a  metallic 
modification  of  phospho- 
rus. It  was  noticed  with 
regard  to  sulphur  that 
under  pressure  it  always 
assumed  that  form  which 
has  the  greatest  specific 
gravity.  The  metallic 
modification  of  phos- 
phorus has  also  the  high- 
est sp.  gr. 

3.  Carbon  (amor- 

— 

— 

Remained  unchanged  voi- 

phous) 

der  the  greatest  pressure 
that  could  be  applied 
to  it. 

Carbon  graph- 

5,500     „ 

SoUd  block. 

Resembles  natural  graph- 

ite (powder) 

ite. 

III.   Oxides. 


Name  of  sub- 
stance. 


1.  Manganese  di- 
oxide (powder) 


2.  Alumina 


3.  Oxide  of  mer- 
cury (yellow) 


Oxide  of  mer- 
cury (red) 
4.  Silica 


Pressm'e 
employed. 


5,000  atmos. 

5,000       „ 
4,000       „ 


Result  obtained. 


Solid  block 


Non  -homogeneous 
block. 


General  observations. 


Crystalline  fracture.  Re- 
sembles natural  pyrolu- 
cite. 

Translucent.  Resembles 
in  appearance  halloysite. 

Surface  covered  with  glis- 
tening laminae.  The 
centre  of  the  block  re- 
mained powdery.  Small 
drops  of  mercury  are 
formed  by  the  action  of 
the  oxide  on  the  iron  of 
the  apparatus. 

Behaves  like  the  yellow. 

No  union  of  the  particles 
took  places  under  the 
greatest  pressure. 
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Name  of  sub- 
stance. 


\.  Zinc  sulpliide. . 

2.  Lead  sulpliide . 

3.  Arsenic       buI- 

phide 

4.  Mercury     sul- 

phide 

5.  Iron  sulphide. . 


Pressure 
employed. 


5,000  atmos. 
6,000       „ 
6,000       „ 


Result  obtained. 


Solid  block 


Greneral  observations. 


Crystalline.  Resembles 
the  natural  blende. 

Crystalline.  Resembles 
galena. 

Crystalline  fracture. 

Do  not  weld,  but  ag- 
glomerate. 


y.   Salts.  A. 


Name  of  salt. 

Pressure 
employed. 

Result  obtained. 

Greneral  obserrations. 

1.  Ammonium 

4,000  atmos. 

Solid  block     

Hard  ;  as  regards  transpa- 

chloride 

rency  resembles  gelatin. 

2.  Potassium  chlo- 

5,000      „ 

Transparent  block. 

ride 

3.  Sodium     chlo- 

— 

Translucent  block. 

ride 

4.  Lead  chloride. . 

— 

Hard  opaque  block. 

6.  Mercuric  chlo- 

— 

Hard  opaque  block. 

ride 

6.  Potassium  bro- 

5,000      „ 

— 

Resembles  the  chloride. 

mide 

7.  Lead  bromide  . 

— 

Resembles  the  chloride. 

8.  Potassium    io- 

— 

— 

Resembles  the  chloride. 

dide 

9.  Mercuric      io- 

4,000      „ 

Serai-transparent 

dide 

block. 

B.  Sulphates. 


Name  of  sul- 
phate. 


Pressure 
employed. 


Result  obtained. 


General  observations. 


1.  Na2SO4.10H2O 

(powder) 

2.  ZnS04.7H20 

(powder) 

8.  CUSO4.5H2O 

(powder) 

4.  Al2(S04)3 

5.  Ammonia  alum 


3,000  atmos. 

5,000       „ 
5,000       „ 

6,000       „ 

6,000       „ 


Solid  block. 


Hard  block. 

Hard     transparent 
block. 


Becomes  liquid. 


Very  incomplete  union. 
Resembles  AL  (804)3. 
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B.   Sulphates — (continued). 


Name  of  sul- 
phate. 

Pressure 
employed. 

Eesult  obtained. 

General  observatians. 

6.  Gypsum 

7.  Aluminium  sul- 

phate 
Zinc  sulphate. . 
Lead       „       .. 

>  Anhydrous 

^ 

Incomplete. 

It  is  worthy  of  remark 
that  all  these  are  amor- 
phous, and  when  hy- 
drated  do  not  crystallise 
weU. 

C.  Nitrates. 


Name  of  nitrate. 


Pressure 
employed. 


Eesult  obtained. 


General  observations. 


1.  Potassium    ni- 

trate 

2.  Sodium  nitrate 


2,000  atmos. 
3,000       „ 


Translucent    block. 


Becomes  plastic. 
Resembles  the  preceding. 


D.  Carbonates. 


Name  of  car- 
bonate. 

Pressure 
employed. 

Eesult  obtained. 

General  observations. 

1.  Sodium       car- 

bonate (anhy- 
drous) 

2.  Na^COs.lOHoO 

3.  Zinc  carbonate 

4.  Chalk 

5.  Iceland  spar. . . 

6.  Lead  carbonate 

5,500       „ 

5,500       „ 
7,000       „ 
5,000       „ 
6,000       „ 

Opaque  block    .... 

Transparent  block. 
Hard  opaque  block. 
Hard  block    

The    separate  grains  can 
still  be  seen. 

Eesembles  writing  chalk. 

Imperfect,  though  harder 
than  chalk. 

No  union  under  any  pres- 
sure. 

E.  Thiosulphates. 

Name  of  salt. 

Pressure 
employed. 

Eesult  obtained. 

General  observations. 

1.  Sodium     thio- 
sulphate 

4,000  atmos. 

Transparent  glassy 

Under  greater  pressure  it 
becomes  liquic . 
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F.  Phos'phates,  Sfc. 


Name  of  phos- 
phate. 

Pressure 
employed. 

Result  obtained. 

General  observations. 

1.  Na2HPO4.10H2O 

5,000  atmos. 

Transparent   block. 

2.  Aluminium  ^os- 

6,000      „ 

Translucent      hard 

Porcelain-Hke  fracture. 

phate 

block. 

3.  Crystallised 

7,000      „ 

Hard  block    

Incomplete. 

borax 

1 

4.  Fused  borax  .... 

— 

— 

Very  incomplete. 

5.  Glass 

6,000      „ 

The  particles  commence 
to  unite. 

VI.    Carbon  Compounds. 

Name  of  sub- 
stance. 

Pressure 
employed. 

Result  obtained. 

General  observations. 

1.  Wax 

260  atnios. 

Perfect  union    .... 

Temperature,  13°. 

700      „ 

— 

Becomes  Hquid. 

2.  Paraffin 

260      „ 

Homogeneous 

More  transparent  than  tlie 

block. 

ordinary. 

2,000      „ 

— 

Becomes  liquid. 

3.  Camphor  .... 

3-000      „ 

Very    transparent 
block. 

4.  Gum  arabic  . . 

5,000      „ 

Translucent    block. 

Plastic. 

5.  Starch 

6,000      „ 

Hard  semi-transpa- 

Fracture resembling  porce- 

rent block. 

lain. 

6.  Cotton-wool 
Cotton-wool 

10,000      „ 

— 

No  union  of  the  fibres. 

6,000      „ 

Solid  mass      

Loses    its    organised   tex- 

(moist) 

ture. 

7.  Sealing  wax . . 

5,000      „ 

Solid  block     

Temperature,  16". 

8.  Resin 

— 

■ — 

Welds  with  great  dilll- 
culty. 

9.  Eosine      (red 

4,000      „ 

Hard  green  block. 

powder) 

10.  Coal 

6,000      „ 

Solid  block. 

n.  Turf 

6,000      „ 

lirilliant        black 

Resembles     coal.       Be- 

block. 

comes    plastic     above 
6,000  atnios. 

12.  Bone-black  . . 

— 

— 

No  union  viuder  any  pres- 
sure. 

13.  Oxalic  acid. . . 

— 

Semi-transparent. 

Welds  easily. 

14.  Sugar 

6,000      „ 

— 

Imperfect. 

15.  Potassium 

4,000      „ 

Hard  block    

Commences  to  be  liquid. 

acetate 

16.  Tartaric  acid  . 

— 

— 

Less  perfect  than  oxalic 
acid. 

17.  Potassium 

5,000      „ 

Hard  yellow  block. 

Transparent. 

ferrocyanide 

18.  Potassium 

— 

— 

Much   more    easily    than 

ferricyanide 

the  preceding. 

2  m  2 
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VII.   Chemical  Reactions  indioced-  by  Pressure. 

Chemical  actions  can  be  divided  into  two  classes;  one,  in  whicli  the 
sum  of  the  volumes  of  the  products  is  greater  than  the  sum  of  those  of 
the  initial  substances ;  and  a  second,  in  which  it  is  less.  It  has  been 
Bhown  by  Pfaff  than  the  action  of  nitric  acid  on  calcspav  is  arrested 
under  a  pressure  of  60  atmospheres.  The  author  has  investigated  the 
effect  of  pressure  on  the  reactions  of  the  second  class.  The  following 
are  the  results  obtained  by  him : — 

1.  On  subjecting  a  mixture  of  copper  filings  and  sulphur  to  a 
pressure  of  500  atmos.  there  was  complete  combination,  crystallised 
copper  sulphide  being  formed.  The  138  vols,  of  Cu  and  S  became 
100  vols,  of  CuoS. 

2.  A  mixture  of  mercuric  chloride  and  copper  gave  under  5,000 
atmos.  cuprous  chloride  and  mercury. 

3.  A  mixture  of  dry  potassium  iodide  and  mercuric  chloride  gave 
under  2,000  atmos.  mercuric  iodide  and  potassium  chloride. 

The  author  has  proved  that  reactions  of  the  first  class  do  not  take 
place  under  pressure. 

1.  A  mixture  of  sulphide  of  mercury  and  potassium  iodide  w; 
unchanged. 

2.  A  mixture  of  ferrous  sulphide  and  sulphur  does  not  give  FeS2. 

3.  A  mixture  of  mercury  and  sulphur  was  unchanged. 

4.  A  mixture  of  dry  tartaric  acid  and  sodium  carbonate  gave  no 
trace  of  carbonic  anhydride.  On  the  other  hand,  a  mixture  of 
sodium  carbonate  and  arsenic  pentoxide  gave  carbonic  anhydride  and 
sodium  arsenate. 

The  author  draws  the  following  conclusions  from  his  experi- 
ments : — 

1.  Tha-t  the  property  which  bodies  possess  of  welding  together  under 
pressure,  appears  to  be  a  function  of  their  hardness. 

2.  That  this  property  is  possessed  by  crystalline  substances  only. 
Amorphous  allotropic  modifications  of  crystalline  bodies  are  considered 
to  belong  to  this  class. 

The  apparatus  employed  to  effect  the  compression  consists  of  a 
powerful  lever,  which  forces  a  piston  into  a  cylinder.  The  necessary 
pressure  is  obtained  by  adding  weights  to  the  extremity  of  the  lever. 

J.  I.  W. 

Transpiration  of  Vapours.  By  L.  Meyer  and  0.  Schumann 
(Ber.,  14,  593 — 599). — A  continuation  of  the  author's  former  re- 
searches (Abstracts,  1878,  368).  As  the  friction  constant  varies  con- 
siderably with  the  temperature,  the  vapours  were  allowed  to  transpire 
at  their  boiling  point  and  at  normal  pressure.  The  experiments  show 
that  in  equal  times  approximately  equal  volumes  of  all  the  vapours  ex- 
amined transpired,  the  friction  constants  under  these  conditions  being 
approximately  equal,  varying  from  0*000150  to  0*000174  (centimetre, 
second) .  The  following  table  contains  the  coefficient  n  of  friction  for 
the  ethereal  salts,  multiplied  by  10^ : — 


1 
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Methyl.  Ethyl.  Propyl.  Isopropyl.  Amyl. 

Formate 173  156  159  172  160 

Acetate 152  152  160  155  — 

Propionate 150  158  153  164  158 

Butyrate     159  160  164  167  155 

Isobutyrate    ....  152  151  153  158  155 

Valerate 163  165  167  154  — 

Acetic  acid  (n  X  10«  =  163)  and  butyric  acid  (n  X  10^  =  150)  have 
also  the  same  friction  coefficient  as  those  of  the  ethereal  salts. 

The  numbers  for  the  transpiration  in  th«  gaseous  state  show  the 
same  relation  to  one  another  as  those  found  by  Kellstab  (Inaug.  Diss., 
1868)  for  the  transpiration  in  the  liquid  state.  By  means  of  the  fric- 
tion coefficient,  the  authors  have  also  determined  the  molecular  volanie 
according  to  a  method  described  in  Annalen,  1867,  Suppl.  Band  5, 
129.  Taking  the  mean  of  the  values  obtained  for  the  ethereal  salts 
of  equal  molecular  weight,  and  comparing  them  with  the  relative 
values  of  the  molecular  volumes  as  found  by  Kopp,  the  following 
concordant  numbers  are  obtained  by  either  method  (methyl  forrnatt^ 
being  taken  as  unity)  : — 

Calculated  from 
friction  constant.  Kopp. 

C2H4O2    1  1 

C3H6O2   1-522  1-344 

C4H,02 1-840  1-688    • 

C^HioO, 2-039  2-031 

C«H,202 2-391  2-374 

C7H14O2 2-602  2-718 

CbH.^Os 2-828  3-063 

C^Hr^O., 3-413  3-406 

From  these  numbers  it  follows  that  the  molecular  vuhirues  deduced 
from  the  friction  coejJiciGJit  hear  the  same  relation  to  one  another  as  the 
molecular  volumes  in  the  liquid  state. 

On  comparing  the  author's  numbers  with  those  calculated  for  gases 
from  Graham's  researches,  it  is  found  that  the  former  are  too  small, 
but  the  discrepancy  is  easily  explained  if  the  variability  of  the  friction 
coefficient  with  temperature  is  taken  into  account.  A  solution  of  the 
fact  that  the  friction  coefficient  is  less  the  higher  the  temperature,  lies 
ill  the  consideration  that  the  values  calculated  by  the  author's  method 
for  the  molecular  volumes  do  not  exactly  represent  the  space  filled  by 
the  mass  of  the  particle,  but  rather  the  space  which  another  colliding 
particle  cannot  penetrate.  V.  H.  V. 

Smoke  and  Vapour  under  the  Microscope.  By  L.  J.  Bodas- 
Eewsky  (Landw.  Versuchs.-Stat.,  26,  325). — Smoke  of  burning  paper, 
wood,  cigar,  &c.,  collected  in  a  cell  and  viewed  with  a  magnifying 
power  of  100  diameters,  shows  small  oscillating  particles  of  about 
0*0002  to  0*0003  mm,  diameter.  Vapour  of  nitric  acid,  sulphuric 
acid,  phosphoric  acid,  sulphur,  &c.,  produced  under  the  microscope  by 
a  platinum  wire  heated  galvanically,  give  similar  moving  particles ; 
water  vapour,  however,  shows  only  a  faint  moving  glimmer. 

J.  T. 
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Chlorine  Trioxide.  By  K.  Gaezarolli-Thurnlackh  (J5er.,  14, 
28). — The  author  finds  that  when  this  gas  is  decomposed,  the  expan- 
sion it  undergoes  is  almost  exactly  equal  to  half  the  volume  of  the 
oxygen  set  free.  Hence,  he  concludes  that  the  so-called  chlorine  tri- 
oxide is  really  a  mixture  of  tetroxide  and  free  chlorine,  and  that 
euchlorine  is  a  mixture  of  the  tetroxide  and  oxygen.  Pure  chlorine 
trioxide  would  show  on  decomposition  an  expansion  equal  to  the 
volume  of  oxygen  set  free.  J.  R. 

The  Invariable  Prodnction,  not  only  of  Ozone  and  Hydrogen 
Peroxide,  but  also  of  Ammonium  Nitrate,  in  the  Ozonation  of 
Purified  Air  by  Moist  Phosphorus.  By  A.  R.  Leeds  (Ghem. 
News,  43,  97 — 100). — The  conclusions  drawn  from  the  results  of  this 
extended  research  are  the  following  : — 

1.  Both  ozone  and  hydrogen  peroxide  are  produced  during  the 
ozonation  of  purified  air  by  moist  phosphorus,  in  the  ratio  approxi- 
mately of  one  molecule  of  the  latter  to  one  of  the  former. 

2  Both  bodies  are  evolved,  the  suspended  hydrogen  peroxide  pass- 
ing through  a  series  of  wash-bottles  without  undergoing  any  but  a  slight 
absorption,  and  being  present  in  the  evolved  gas  in  nearly  the  same 
ratio  as  that  which  it  held  to  the  ozone  when  originally  produced. 

8.  Along  with  these  two  bodies,  and  as  a  necessary  part  of  the  same 
series  of  reactions  incident  originally  to  the  setting  free  of  nascent 
oxygen,  a  certain  amount  of  ammonium  nitrate  is  invariably  pro- 
duced. This  last  is  altogether  detained  in  the  water  of  the  ozonator 
and  of  the  wash-bottles.  D.  B. 

Gay-Lussac's  Hypochloronitric  Anhydride.  By  H.  Gold- 
SCHMIDT  (Annalen,  205,372 — 380). — Baudrimont  in  1846  (J./m.  Chim. 
Phys.  [3],  17)  claims  to  have  prepared  a  body,  NO3CI2  (0  =  8)  by  dis- 
tilling aqua  regia.  Gay-Lussac  two  years  later  {Ann.  Chim.  Phys.  [3], 
23)  repeated  this  experiment  and  obtained  a  body,  NOCL,  which  he 
called  acide  hypochloirjnitrique. 

The  author  considers  that  this  body  is  probably  a  mixture  of 
nitrosyl  chloride  and  chlorine.  When  oxygen  is  replaced  by  its  equi- 
valent amount  of  chlorine,  the  boiling  point  is  as  a  rule  raised, 
but  the  substance  obtained  by  distilling  aqua  regia  boils  at  —  7° 
(Gay-Lussac),  whereas  nitrogen  peroxide,  NO2,  boils  at  22°.  It  is 
also  noteworthy  that  this  product  has  almost  the  same  boiling  point  as 
nitrosyl  chloride,  NOCl,  -  8*^  (Tilden),  -  5"  (Miiller).  Again,  the 
author  in  three  experiments  found  68 '23,  60*77,  and  6  7 "36  per  cent,  of 
chlorine,  theory  for  NOCI2  demanding  70'3. 

By  fractionally  distilling  his  product,  he  obtained  a  body  having 
57'39  per  cent,  of  chlorine  as  a  mean  of  three  experiments,  NO  CI  re- 
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quiring  54' 2.  The  vaponr-density  of  his  product  and  the  determina- 
tion of  the  amount  of  chlorine  in  the  actual  substance  experimented 
on,  confirms  the  conclusion  that  the  product  obtained  by  distilling 
aqua  regia  is  a  mixture  of  nitrosyl  chloride  and  free  chlorine. 

F.  L.  T. 

Existence  and  Properties  of  Phosphorus  Pentiodide.     By  F. 

Hampton  (Ghem.  News,  42,  180). — It  is  usually  said  that  phosphorus 
unites  with  iodine  in  but  two  proportions,  forming  a  di-iodide  and  tri- 
iodide,  but  no  pentiodide  corresponding  to  the  higher  bromide  or 
chloride. 

In  Gay-Lussac's  work  on  iodine,  however,  containing  the  results  of 
the  experiments  made  by  him  on  Courtois'  newly  discovered  element, 
he  states  that  on  bringing  together  1  part  of  phosphorus  and  16 
iodine,  a  grey-black  crystallised  substance  was  formed  fusible  at  29°, 
and  producing  on  contact  with  water  a  colourless  solution  containing 
hydriodic  and  phosphorous  acids ;  while  1  part  phosphorus  with  24  of 
iodine  gave  a  black  substance,  fusible  in  part,  at  46°,  and  dissolving 
in  water  with  elevation  of  temperature,  the  solution  containing  hydri- 
odic and  _p/io*;j9Aoric  acids,  and  exhibiting  a  dark  brown  colour  from 
the  presence  of  free  iodine. 

The  author  has  examined  the  latter  of  these  reactions  with  a  view 
of  ascertaining,  if  possible  with  certainty,  whether  phosphorus  pent- 
iodide can  really  be  obtained.  He  made  several  experiments  with 
concordant  results.  In  some,  the  two  elements  were  brought  together 
in  a  neutral  atmosphere  of  pure  nitrogen,  without  any  other  addi- 
tional substance  being  present,  but  it  was  found  difficult  to  regulate 
the  violence  of  the  action  and  to  prevent  too  great  a  rise  of  tempera- 
ture. In  others,  therefore,  carbon  bisulphide  was  used  to  dissolve 
and  so  dilute  the  phosphorus  before  the  addition  of  the  iodine  ;  and 
with  proper  precautions  this  was  found  to  produce  no  change  in  the 
final  result,  whilst  rendering  the  process  much  more  easily  manage- 
able. 

From  the  author's  experiments  it  appears  that  phosphorus  pent- 
iodide can  be  obtained  bv  the  direct  union  of  its  elements. 

D.  B. 

Solid  Compounds  of  Boron  and  Hydrogen.  By  Reinitzrr 
{Wien.  Ahad.  Ber.,  82,  7-^6). — After  observing  that  boron  is  the  only 
known  elementary  substance  (Berzelius)  soluble  without  change  in 
water,  the  author  of  this  paper  describes  some  experiments  made  to 
obtain  the  theoretically  possible  body  BH3. 

For  this  purpose  potassium  boride  was  made  and  added  in  small 
portions  to  a  large  volume  of  dilute  hydrochloric  acid,  and  the  pre- 
cipitated green-brown  amorphous  powder  washed  finally  with  alcohol 
and  dried  at  120"". 

This  dried  substance  was  introduced  into  small  bulb-tubes  with 
drawn-out  points,  and  on  applying  heat  to  the  portion  containing  the 
substance,  it  exhibited  an  appearance  of  glowmg  at  a  certain  tem- 
perature, and  a  gas  was  given  off  which  burnt  with  a  green-edged 
flame.  As  this  seemed  to  indicate  a  hydrogen  compound,  some  com- 
bustions were  made  with  oxide  of  copper,  which  undoubtedly  show  the 
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existence  of  a  hydrogen  compound,  approximating  to  the  formula 
J33.32H. 

Solid  compounds  of  hydrogen  with  phosphorus  and  arsenic  are 
formed  under  similar  circumstances.  It  is  very  probable  that  the 
supposed  solubility  of  boron  in  water  is  really  due  to  a  hydride. 

W.  R.  H. 

Preparation  of  Silicon  Oxychlorides.  By  L.  Troost  and  P. 
Hautefeuille  (BuU.Soc.  Chim.  [2],  35, 360,  361). — On  passing  a  heated 
mixture  of  chlorine  with  one-half  or  one-fifth  its  volume  of  oxygen, 
over  crystalline  silicon,  a  mixture  of  silicon  oxychlorides  and  dichloride 
is  obtained.  The  heat  evolved  is  sufficient  to  continue  the  reaction 
when  once  it  has  commenced.  Too  high  a  temperature  is  to  be 
avoided,  since  the  vapours  of  the  dichloride  and  oxychlorides  form  a 
thick  cloud  which  is  only  condensed  with  difficulty.  The  action  of  the 
mixture  on  silicon  is  not  so  violent  as  that  of  chlorine  alone  ;  but 
whether  silicon  tetrachloride  is  first  formed  and  chlorine  afterwards 
displaced  in  it,  or  the  oxygen  and  chloride  both  unite  directly  with  the 
silicon,  remains  to  be  proved.  L.  T.  O'S. 

Composition  of  Sodium  HjTposulphite.  By  A.  Bernthsen 
(Ber.,  14,  438 — 440). — In  order  to  ascertain  the  composition  of  sodium 
hyposulphite,  the  crude  product  of  the  action  of  zinc  on  sodium 
hydrogen  sulphite  was  mixed  with  barium  chloride  to  remove  sul- 
phites and  sulphates  from  the  solution.  By  converting  the  hypo- 
sulphite in  the  filtrate  into  sulphate,  by  means  of  iodine,  it  was  found 
that  3  atoms  of  iodine  were  required  to  convert  one  atom  of  sulphur 
in  the  hyposulphite  into  sulphuric  acid. 

Two  molecules  of  ammoniacal  cupric  sulphate,  or  one  atom  of  oxygen, 
were  required  to  convert  two  atoms  of  sulphur  in  the  hyposulphite  to 
sulphite.  The  atoms  of  sodium  and  sulphur  were  found  to  be  in  the 
proportion  of  1  :  1  ;  hence  the  formula  for  sodium  hyposulphite  is 
NaSOs  or  Na2S204.  W.  C.  W. 

Nature  of  the  Insoluble  Form  of  Soda  existing  in  the  Residue 
left  on  Causticising  Sodium  Carbonate  Solutions  with  Lime. 
By  W.  Smith  and  W.  T.  Liddle  {Chem.  News,  43,  8).— The  authors 
tried  the  following  experiments  with  the  crystalline  precipitate 
obtained  by  mixing  solutions  of  sodium  carbonate  and  lime-water  and 
warming,  also  with  ordinary  "  lime-mud  "  from  the  causticising  pan  of 
an  alkali  works  after  the  usual  washing  and  draining : — 

1.  The  effect  of  ignition  upon  the  crystalline  precipitate,  prepared 
as  above,  and  upon  the  "  lime-mud  "  of  the  soda  works. 

2.  The  effect  of  long-continued  boiling  with  water. 

3.  The  effect  of  boiling  with  some  saline  solution,  as,  for  example, 
with  sodium  sulphide. 

The  practical  portion  of  the  results  shows  that  in  the  "causticising 
process  "  the  residual  soda  is  kept  in  circulation  in  the  process,  and  so 
is  not  lost,  the  lime-mud  being  drained  and  used  again  in  the  black- 
ash  mixture.  In  some  works,  however,  where  black-ash  is  not  made, 
e.g.,  soap-works,  causticising  from  soda-ash,  &c.,  an  average  loss  of 
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about  7'25  per  cent.  Na2C03  of  the  dry  residue,  or  4*  7  per  cent,  of  the 
washed  and  well-drained  mud,  is  sustained.  In  the  black-ash  processs 
it  is  evident  than  an  adequate  improvement,  by  which  a  minimum 
amount  of  calcium  carbonate  is  used  in  the  black-ash  mixtures,  must 
effect  an  improved  yield  of  soda  on  lixiviation,  a  smaller  retention  as 
insoluble  compound  in  the  soda-waste  occurring.  D.  B. 

Crystallised  Double  Sulphate  of  Calcium  and  Sodium.    By 

C.  W.  FoLKARD  (Ohem.  Neivs,  43,  6). — In  the  Welsh  process  of  manu- 
facturing sodium  acetate,  during  the  evaporation  of  the  liquor  formed 
by  the  double  decomposition  of  calcium  acetate  and  sodium  sulphate, 
a  salt  separates  out  in  the  form  of  micaceous  spangles,  which  are  greasy 
to  the  touch,  like  steatite.  They  are  of  a  light  brown  colour,  due  to 
tarry  compounds  dissolved  in  their  mother-liquor.  After  removal  of 
adhering  acetate  by  alcohol,  pressing  between  blotting-paper  and  dry- 
ing over  calcium  chloride,  they  have  the  following  composition : — 

33y  analysis.  Theory. 

Ca 14T  14-39 

Nao   16  8  16-55 

(SO4). 68-7  69-06 

On  gently  igniting,  the  salt  is  unchanged,  but  on  heating  to 
bright  redness  the  crystalline  form  is  destroyed.  It  is  insoluble  in 
alcohol  and  in  concentrated  solutions  of  sodium  acetate,  but  is  decom- 
posed by  weak  solutions  and  by  water.  On  treatment  with  water,  or 
solution  of  sodium  acetate  of  sp.  gr.  1'150  and  under,  the  salt  is 
decomposed  into  sodium  sulphate,  which  passes  into  solution,  and 
calcium  sulphate,  the  latter,  however,  still  containing  soda.  The  for- 
mationof  this  salt  may  explain  why  calcium  sulphate  obstinately 
retains  sodium  sulphate  in  double  decomposition,  which  is  only 
partially  extracted  even  by  boiling  water.  This  is  a  source  of  con- 
siderable loss  in  certain  manufacturing  operations.  D.  B. 

Amount  of  Water  of  Crystallisation  of  Hydrated  Strontium 
Nitrate.  By  A.  L.  Baker  {Ghem.  News,  42,  196).— It  is  men- 
tioned that  with  regard  to  the  extent  of  hydration  in  this  salt,  most 
recent  writers  give  4  mols.  H2O,  while  some  give  5  raols.  H.O,  as  for- 
merly found  by  Laurent  and  earlier  experimenters.  The  author  made  a 
number  of  experiments  with  different  rates  of  cooling  and  of  evapora- 
tion at  uniform  temperature,  and  at  temperatures  ranging  from  2°  to 
32°,  with  a  view  of  ascertaining  whether  by  these  variations  more 
than  one  hydrated  salt  can  be  formed.  The  result  was  a  negative 
one,  either  the  anhydrous  salt,  or  that  with  4  mols.  H2O  being  obtained. 
As  regards  the  limit  of  temperature  at  which  the  hydrated  nitrate  is 
obtainable,  the  author  states  that  by  slow  evaporation  at  32°  of  a 
saturated  solution,  he  obtained,  in  one  instance,  a  mixture  of  anhydrous 
and  hydrated  crystals.  D.  B. 

Composition  of  Ultramarine.  ByH.  Endemann  {Ghem.  News, 
42,  204 — 206). — Most  authors  consider  ultramarine-blue  to  be  com- 
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posed  of  silica,  soda,  alumina,  sodium  monosulphide,  and  sulphur,  the 
latter  also  in  chemical  combination,  as  it  cannot  be  removed  by- 
solvents  unless  these  act  chemically  at  the  same  time.  It  is  mostly 
considered  as  being  united  vrith  sodium  sulphide,  forming  poJysul- 
phides.  All  these  substances  are  required  to  form  ultramarine,  but  the 
author  does  not  consider  them  all  as  serving  the  same  purpose.  To 
simplify  matters,  he  regards  one  portion  of  the  soda  and  alumina,  and 
the  whole  of  the  silica,  merely  as  a  vehicle  necessary  for  the  preparation 
and  existence  of  ultramarine,  as  they  serve  to  facilitate  the  reaction  in 
the  first  instance,  whilst  later  in  the  process  they  act  in  protecting  the 
product  against  too  powerful  oxidation.  This  silicate  may  have  a 
varying  composition,  and  for  this  reason  alone  it  would  be  difficult  to 
correctly  ascertain  its  quantitative  relation  to  what  may  be  called  the 
colour-nucleus.  This  we  may  suppose  in  ordinary  ultramarine- blue  to 
be: — NaS.S.AlO.O.AlO.SNa,  and  in  Heumann's  ultramarine-blue: — 
NaS.AlO.O.AlO.SNa. 

The  first  of  the  two,  under  the  influence  of  acid,  will  give  two-thirds 
of  the  sulphur  as  such,  whilst  one-third  will  be  obtained  as  HoS.  The 
latter  (Heumann's)  will  give  half  as  sulphur  and  half  as  HzS.  Whilst, 
therefore,  Heumann's  ultramarine-blue  must  be  considered  the  purest, 
it  will  be  seen  that  ordinary  ultramarine-blue  may  contain  more  sul- 
phur in  combination. 

I.  Ultramarine- white.  The  author  assigns  to  this  a  constitution 
analogous  to  that  of  the  neutral  sodium  silicate,  a  portion  equal  to 
half  of  the  oxygen  being  substituted  by  sulphur  :  — 

Na.O^.,^S.]Sra 
Na.O^^^^S.Na 

This  constitutional  formula  includes  the  possibility  of  partial  sub- 
stitution of  the  aluminium  by  silicon. 

By  the  action  of  sulphurous  acid  gas  ultramarine- white  is  first  con- 
verted into  ultramarine-green,  two  atoms  grouping  together  with  loss 
of  Na^O,  forming  the  first  coloured  compound:  — 

II.  Ultramarine-green — 

.Na.O.  ._S.Na         ^^'^^  ^^'^^ 


2Tjro>^^<ST^a  =  Na.S-^^A1.0.Al(-S.Na  +  Na,0, 
JNa.U  b.iNa         ^^  g/  \g^^ 

Ultramarine-white.  Ultramarine-green. 


and  this  by  the  action  of  oxygen,  which  forms  sodium  sulphate  with 
further  loss  of  NagS,  is  converted  into  the  jet-green  compound : — 

Na.O.    .,  .0.    .,  .O.Na 
Na.  S  ^^^^  S  ^^^^  S  .Na- 

Aqueous  acids,  with  the  first  green,  would  produce  SHoS  to  S,  and 
with  the  second  green  2H2S  to  S.  It  is  even  possible-  that  by  the  com- 
bined action  of  oxygen  and  sulphurous  acid  an  interpolated  green  may 
be  obtained,  the  sulphur  for  the  sulphate  being  then  furnished  by  the 
sulphurous  acid,  so  that  in  this  case  nothing  but  sodium  is  removed. 
III.  Ultramarine -blue  is  produced  by  the  action  of  sulphurous  acid 
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and  oxygen  on  the  green,  whereby  more  sodium  is  removed  and  the 
middle  sulphur  is  interpolated  in  one  of  the  groups  ending  with  Na. 
The  sodium  is  converted  into  sulphate.  The  action  of  chlorine  will 
produce  the  same  product,  leaving  ISTaS.S.AlO.O.AlO.SNa. 

This  product  should  yield,  with  aqueous  acids,  HjS  +  S2.  Hydro- 
chloric acid  gas  would  form  HoS,  2NaCl,  and  NaS.AlO.O.AlO.SNa, 
which  latter  substance,  with  aqueous  acids,  would  yield  HoS  +  S.  This 
is  Heumann's  ultramarine- blue,  which  has  only  once  been  prepared 
as  pure  as  this,  owing,  undoubtedly  to  the  superior  care  used  by 
Heumann  in  its  production.  Further  removal  of  sodium,  and  perhaps 
partial  substitution  of  sulphur  by  oxygen,  seem  then  to  form  the  violet, 
the  so-called  red,  and  the  yellow.  The  author  could  not  find  sufficient 
analytical  data  to  justify  formulae  for  these  compounds.  D.  B. 

Properties  and   Chemical   Character  of  Glucinum.    By  L. 

F.  NiLSON  and  O.  Pettersson  (Ghem.  Neivs,  42,  297—299). — The 
authors  obtained  metallic  glucinum  by  heating  the  chloride  to  redness 
with  sodium  in  a  wrought-iron  crucible,  hermetically  closed  with  a 
screw-plug.  The  reduced  metal  was  partly  fused  into  gh^bules,  partly 
formed  of  aggregations  of  prismatic  crystals,  resembling  steel  in  hard- 
ness and  colour,  and  had  the  com.position  G  86-94,  G2O3  9-99,  Fe  2-08, 
SiOa  0*99  =  100;  determinations  of  its  specific  heat  between  0°  and 
100°,  by  means  of  Schiiller  and  Wartha's  modification  of  Bunsen's 
method,  gave  0'4048 ;  atomic  heat  =  5*64  (G  =  13-8).  By  careful 
analysis  of  the  pure  hydrated  sulphate,  the  equivalent  of  the  metal 
was  found  to  be  4*552,  if  0  =  8,  or  4-452  if  O  =  7-98,  and  therefore 
Lothar  Meyer's  supposition  that  the  true  equivalent  might  be  less 
than  4*0,  is  not  borne  out  by  facts.  Determinations  of  the  mole- 
cular heats  of  the  rare  earths  and  their  sulphates  gave  the  following 
values  for  the  atomic  heat  of  oxygen  •: — Al^O^,  2-35 ;  G2O3,  2-34 ;  Sc^Oa, 
2-67  ;  GasOs,  2-88  ;  InoOa,  3-08.  The  atomic  heat  of  oxygen  is  the  same 
in  glucina  as  in  alumina,  in  fact  these  two  oxides  are  the  first 
members  of  a  group  of  sesquioxides  in  which  the  atomic  heat  and  the 
atomic  volume  of  the  oxygen  increase  with  the  atomic  weight  of  the 
metal.  The  following  determinations  at  different  temperatures  show 
that  the  specific  heat  of  glucinum  increases  with  the  temperature. 


Temperature. 

Sp.  beat. 

Atomic  heat. 

46-35 

0-3974 

5-46 

100-07 

0-4246 

5-79 

214-00 

0-4750 

6-48 

299-50 

0-5060 

6-90 

The  increase  is,  however,  not  greater  than  that  observed  in  the  case 
of  iron,  and  is  very  much  less  than  in  the  case  of  t!ie  diamond.  The 
authors  consider  that  much  weight  cannot  be  attached  to  Carnelley's 
calculation  of  the  atomic  weight  of  glucinum  from  the  melting  point 
of  its  chloride,  since  this  calculation  was  based  on  a  knowledge  of  the 
properties  of  the  salts  of  only  one  triad  metal,  aluminium,  the  pro- 
perties of  the  compounds  of  the  more  recently  discovered  triads  being 
yet  unknown.  All  the  authors'  experiments  led  to  the  conclusion  that 
the  true  atomic  weight  of  glucinum  is  13-65  ;  if  this  value  be  accepted, 
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glacinnm  does  not  conform  to  Me ndele Jeff's  law  as  at  present  formnlated ; 
in  this  respect  it  resembles  tellurium,  and  this  fact,  together  with  the 
difficulty  of  ar ranching  erbium  and  ytterbium  in  those  places  in  the 
system,  which  are  indicated  by  their  relations  to  the  other  earth  metals, 
necessitates  a  modification  and  development  of  the  periodic  law. 

C.  H.  B. 

Rusting  of  Iron.  By  T.  L.  Phipson  (Ghem.  News,  42,  286).— With 
regard  to  the  assertion  that  iron  and  steel  do  not  rust  when  immersed 
in  solutions  of  soda  or  potash,  the  author  gives  the  following  explana- 
tion :  Calvert  many  years  ago  showed  that  the  phenomenon  of  the 
rusting  of  iron  was  due  to  the  presence  of  carbonic  acid,  this  body 
forming  the  third  substance  requisite  according  to  the  author's  theory 
of  cataljsis,  to  complete  the  galvanic  chain.  Without  the  presence  of 
this  carbonic  acid  or  some  other  third  substance  capable  of  taking  its 
place,  the  oxygen  cannot  combine  with  iron  at  ordinary  tempera- 
tures. A  high  temperature  acts  like  electricity  in  promoting  the 
combination.  As  long  as  there  is  free  caustic  alkali  present,  of  course 
there  can  be  no  carbonic  acid,  and  no  rust  is  formed.  D.  B. 

Stability  of  Calomel.  By  P.  Hoglan  (Ghem.  News,  42,  178).— 
The  conversion  of  calomel  into  corrosive  sublimate  by  the  chlorides  of 
the  alkaline  metals,  and  also  by  the  organic  acids,  has  for  a  long  time 
been  a  much  vexed  question  :  hence  the  author  made  a  series  of 
experiments  to  discover  the  cause  of  the  great  discrepancies  on  this 
subject,  and  also  to  ascertain  the  correctness  of  Verne''s  assertion, 
that  "the  danger  of  acid  drinks  when  using  calomel  is  pure  pre- 
judice." 

The  conclusions  drawn  from  the  author's  experiments  show — first, 
that  calomel  is  slowly  converted  into  corrosive  sublimate  by  water 
at  the  temperature  of  the  body  ;  secondly,  that  chloride  of  sodiam, 
citric  acid,  and  sugar  greatly  promote  the  conversion  of  calomel 
into  corrosive  sublimate,  and  hence  are  more  or  less  dangerous  when 
present  in  the  system  with  calomel ;  thirdly,  that  the  discrepancies 
in  regard  to  the  stability  of  calomel  are  in  part  accounted  for  by 
taking  into  consideration  the  temperature  at  which  the  experiments 
have  been  conducted  (78"  F.  and  98°  F.)  ;  fourthly,  that  at  the  tem- 
perature of  the  human  body  calomel  is  an  unstable  compound. 

D.  B. 

Atomic  Weight  of  Antimony.  By  J.  P.  Cooke  (Sill  Jour. 
[3],  19,  382). — In  the  determination  of  the  exact  composition  of 
antimonious  bromide  by  precipitation  of  the  bromine  with  silver  in 
presence  of  tartaric  acid,  a  certain  amount  of  error  is  unavoidable. 
If,  however,  the  volumetric  process  be  substituted  for  the  gravi- 
metric, these  errors  are  avoided. 

If  the  atomic  weight  of  antimony  were  122,  it  would  require  1'79 
grams  of  silver  to  precipitate  the  bromine  from  a  solution  of  2'00 
grams  of  antimonious  bromide,  whilst  if  the  atomic  weight  of  anti- 
mony were  120,  it  would  require  1*80  grams  of  silver. 

2*5032  grams  of  antimonious  bromide  were   dissolved  in  aqueous 
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tartaric  acid.  To  precipitate  the  bromine  from  this  solution,  2*2404 
grams  of  silver  would  be  required  if  Sb  =  122,  and  2'2529  if  Sb  = 
120.  The  smaller  of  these  two  quantities  of  metallic  silver  was 
weighed  out  and  converted  into  nitrate,  and  added  to  the  solution 
of  antimonious  bromide  ;  12*4  c.c.  of  a  normal  silver  solution  (1  gram 
silver  per  litre)  were  required  to  complete  the  precipitation.  The 
mean  percentage  of  bromine  from  fifteen  gravimetric  determinations 
was  66-66(^5.     Sb  =  120  requires  66-6666,  whilst  Sb  =  122  is  66-2983. 

c.  w.  w. 

Incandescence  of  Cupric  Antimonate  when  heated  strongly. 
By  C.  L.  Allen  {Chem.  News,  42,  193). — Berzelius  has  recorded  the 
observation  that  certain  antimonates  and  antimonites  when  exposed 
to  a  dull  red  heat,  after  water  of  crystallisation  has  been  expelled, 
present  a  transient  but  bright  incandescence,  looking  like  combustion, 
without  any  change  of  weight  being  experienced.  The  glowing  is  said 
to  be  especially  noticeable  with  the  antimonates  of  copper,  cobalt,  and 
zinc.  The  author  found  that  cupric  antimonate  produced  the  phe- 
nomenon of  incandescence  only  by  strong  ignition  over  a  blast  (gas) 
lamp,  but  that  when  it  occurred  it  was  quite  bright  and  distinct.  As 
the  temperature  was  much  above  that  at  which  the  last  of  the  water  was 
removed,  and  no  further  alteration  of  weight  occurred,  the  author 
considers  that,  while  there  is  no  reason  to  suspect  any  change  of 
chemical  relation  between  the  remaining  constituents,  the  phenomenon 
seems  most  probably  one  dependent  upon  change  of  physical  structure 
only.  With  regard  to  the  statement  by  Berzelius,  that  cupric  anti- 
monate becomes  black  when  merely  heated  sufficiently  to  drive  off  the 
water,  and  after  ignition  and  glowing  appears  white  with  a  slightly 
greenish  tinge,  it  is  thought  that  probably  the  salt  he  experimented 
with  contained  an  admixture  of  cupric  hydrate.  Pure  cupric  anti- 
monate changes  its  original  pale  bluish-green  colour  on  heating  to  a 
more  and  more  yellowish-green,  finally  becoming  after  incandescence 
and  cooling  a  pale  greenish-grey.  D.  B. 

Oxidation  of  Hydrochloric  Acid  Solutions  of  Antimony  in 
the  Atmosphere.  By  J.  P.  Cooke  (Sill  Jour.  [3],  19,  464).— 
When  a  solution  of  antimonious  chloride  containing  free  acid  is  exposed 
to  the  air,  it  absorbs  oxygen,  and  is  then  capable  of  dissolving  more 
antimony.  A  solution  containing  1"4136  gram  antimony  with  excess 
of  hydrochloric  acid  dissolved  in  this  way  0*9826  gram  in  198  days  at 
a  temperature  of  15 — 30°.  In  another  experiment  a  mixture  of 
5  grams  of  finely  powdered  antimony  with  50  c.c.  of  strong  hydro- 
chloric acid  and  1  c.c.  of  dilute  nitric  acid  (5'4  per  cent.)  was  exposed 
to  the  air  in  an  open  flask.  The  mixture  soon  became  reddish- 
yellow,  and  some  antimony  dissolved.  When  the  action  had  appa- 
rently ceased,  the  contents  of  the  flask  were  shaken,  and  the  solution 
became  colourless.  On  exposure  to  the  air  its  colour  returned,  again 
disappearing  on  agitation.  These  phenomena  were  repeated  for  four 
or  five  months,  until  the  whole  of  the  antimony  was  dissolved.  In  this 
way  the  antimony  was  brought  into  solution  by  means  of  only  one- 
fiftieth  the  amount  of  nitric  acid  theoretically  necessary,  assuming  the 
aqua  regia  to  act  in  the  ordinary  manner.  C.  W.  W. 
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Atomic  Weight  of  Platinum.  By  K.  Seubert  {Annalen,  207, 
1 — 50). — Hifcherto  the  atomic  weight  of  platinum  has  been  taken  at 
between  196  and  198,  these  figures  being  based  on  the  researches  of 
BerzeliuR,  Davy,  Vauquelin,  and  others,  all  of  which  were  probably 
made  with  impure  material.  This  high  atomic  weight  excluded 
platinum  from  its  theoretically  proper  place  and  order  in  the  series 
Os<^Ir<^Pt<'Au,  this  theoretical  order  having  to  be  reversed,  so 
that  Au<Pt<Ir<Os. 

The  author  (Ber.^  11,  1770)  has  shown  that  iridium  has  the  atomic 
weight  192*64,  which  is  less  than  that  of  platinum. 

In  the  redetermination  of  the  atomic  weight  of  platinum,  platinic 
chloride  solution  was  treated  by  v.  Schneider's  method  to  separate 
iridium  and  other  metals  of  the  platinum  group,  precipitated  with  am- 
monium chloride,  and  reduced  to  spongy  platinum.  The  compounds 
employed  for  the  determinations  were  Kada-PtCU  and  (NH4Cl)2.PtCl4. 
The  salts  were  reduced  in  a  stream  of  hydrogen  at  a  red  heat,  the 
hydrogen  being  finally  replaced  by  carbonic  anhydride. 

In  addition  to  the  determination  oi  the  weight  of  metallic  platinum, 
the  hydrochloric  aoid  produced  during  the  reduction  in  hydrogen,  and, 
in  the  case  of  the  potassium  salt,  the  amount  of  chlorine  in  combina- 
tion with  potassium  were  also  determined. 

By  different  methods  the  following  numbers  were  obtained  : — 

Ammonium  platinochloride  :  mean  of  22  platinum  determinations 
gave  194'7506;  mean  of  three  chlorine  determinations  gave  195'33013. 
Potassium  platinochloride  :  mean  of  eight  platinum  determinations 
gave  194*39190 ;  mean  from  eight  potassic  chloride  determinations 
gave  194*49368 ;  mean  of  three  chlorine  determinations  gave 
194*63088.  ■  ' 

From  these  and  other  analyses,  th-e  author  gives  the  atomic  weight 
of  platinum  as  194*46124. 

According  to  this  number  platinum  takes  its  proper  position  in  the 
series  Ir<^Pt<^Au,  osmium  still  remaining  an  apparent  exception. 
Probably  its  correct  atomic  weight  is  192,  instead  of,  as  at  present 
taken,  198*5.  W.  R.  H. 

Chemistry  of  the  Platinum  Metals.  By  T.  Wilm  (Ber.^  14, 
629 — 637). — In  order  to  separate  the  impurities  from  the  filtrate  ob- 
tained after  precipitation  of  the  platinum  as  ammonium  platino- 
chloride (this  Journal,  Abstr.,  1880,  854),  the  author  proceeds  as 
follows : — 

The  metals  are  precipitated  by  iron,  and  boiled  frequently  with 
hydrochloric  acid  to  extract  the  copper,  iron,  and  lead,  the  last  traces 
of  copper  being  removed  as  copper  oxalate  by  a  concentrated  solution 
of  oxalic  acid.  The  filtrate  obtained  is  mixed  with  ammonium  chlo- 
ride and  alcohol,  which  precipitates  the  mixed  chlorides  of  rhodium 
and  lead.  After  these  have  been  separated,  the  solution  is  evaporp.ted, 
when  small  quantities  of  ammonium  platinochloride  with  larger 
quantities  of  the  dark  garnet- red  ammonium  rhodio-chloride  crystallise 
out.  The  rhodium  salt  has  the  constitution  Rh2Cl6.6NH4Cl.3H2O  or 
Rh2Cl6.4NH4Cl.2H2O,  according  to  the  conditions  of  the  evaporation. 
On  heating  the  double  salts  in  hydrogen,  pure  rhodium  is  obtained  as 
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a  grey  glistening  ma-ss,  which  surpasses  even  palladium  in  the  readi- 
ness with  which  it  absorbs  hydrogen.  The  oxidation  of  rhodium  does 
not  seem  to  depend  entirely  on  the  admixture  of  other  metals,  but  to 
be  a  peculiar  property  of  pure  rhodium  itself.  An  attempt  to  separate 
the  platinum  metals  from  copper  and  lead  by  passing  a  current  of 
hydrogen  through  a  solution  freed  from  copper  was  unsuccessful,  for 
the  precipitate  contained  appreciable  quantities  of  other  metals  besides 
those  of  the  platinum  group.  V,  H.  V. 


Mineralogical   Chemistry. 


Artificial  Production  of  Hollow  Pseudomorphs.  By  A.  Knop 
(Jahrb.  f.  Min.,  1881,  1,  Ref.  178). — Pseudomorphs  of  various 
rhombohedral  carbonates,  after  calcite,  may  be  formed  by  displacing 
a  substance  comparatively  soluble  in  carbonic  acid  (CaCOg),  in  this 
case  by  a  less  soluble  compound.  Similarly,  when  a  crystal  of 
ammonia  iron  alum  is  immersed  in  a  solution  of  ammonia  aluminium 
alum,  hollow  pseudomorphs  of  the  latter,  after  the  former,  are 
obtained.  When  a  crystal  of  the  more  soluble  ammonia  iron  alum  is 
laid  in  a  cool,  somewhat  supersaturated  or  nearly  saturated  solution 
of  ammonia  aluminium  alum,  growth  takes  place,  but  not  in  the  form 
of  simple  deposition,  the  crystals  on  the  other  hand  being  first  cor- 
roded, and  the  salt  previously  in  solution  beirig  deposited  in  the 
hollows  thereby  produced  in  small  crystals  which  giadually  grow 
and  unite  into  a  thin  coherent  transparent  film,  whereby  the 
further  access  of  the  solution  to  the  crystals  is  prevented.  If  such  a 
film  is  formed  on  each  surface  of  the  crystal — which,  however,  seldom 
takes  place — the  crystal  is  comj)letely  protected  from  the  further 
action  of  the  solution,  and  the  newly-formed  incrustation  keeps  on 
growing.  When,  on  the  other  hand,  a  crystal  is  laid  with  its  octo- 
hedral  face  on  the  bottom  of  the  vessel,  the  coating  formed  thereon  is 
incomplete,  and  consequently  the  solution  still  has  access  to  the 
crystal,  which  gradually  disappears  ;  and  as  the  quantity  of  iron  alum 
dissolved  is  greater  than  that  of  the  aluminium  alum  deposited,  a 
hollow  pseudomorph  is  formed  after  all  the  iron  alum  has  disappeared 
From  this  mode  of  action,  the  author  infers  that  saturated  solutions  of 
the  iron  and  aluminium  alums  can  never  form  a  saturated  mixture. 
Klocke  (Zeitschr.  f.  Kryd.,  2,  756)  had  previously  shown  that  other 
two  solutions,  when  mixed  in  equal  volumes,  form  a  supersaturated 
mixture.  If  the  surface  of  the  crystal  does  not  lie  immediately  on  the 
bottom  of  the  vessel,  a  saturated  solution  of  the  aluminium  alum  may 
enter  continuously  in  excess  within  the  crust,  and  from  this  solution 
crystals  may  separate,  and  fill  the  interior  more  or  less  completely  as  a 
porous  mass  having  no  definite  structure.  H.  W. 

Remarks  on  the  Native  Iron  of  Greenland.     By  P.  Wohleu 
{Jahrb.  f.  Min.,  1879,  832— 83-1).— L.  Smith,  while  pointing  out  the 
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probable  terrestrial  and  not  cosmical  origin  of  these  iron  masses,  quoted 
briefly  an  analysis  by  the  author,  but  without  describing  the  peculiarities 
of  the  specimen.  The  author  therefore  wishes  to  repeat  his  description. 
It  is  a  portion  of  the  mass  weighing  20  lbs.,  found  by  Nordenskiold 
near  Ovifak,  and  whilst  other  samples  of  this  native  iron  from  Green- 
land soon  fall  to  pieces,  this  has  remained  for  seven  years  quite  un- 
changed. A  polished  surface  shows  it  to  consist  of  a  dark  ground- 
mass,  penetrated  by  a  fine  network  of  a  lustrous  white  metal.  It  is 
only  slowly  and  partially  attacked  by  acids.  Heated  in  a  current  of 
hydrogen,  a  large  quantity  of  water  is  formed,  and  it  loses  11*09  per 
cent.,  i.e.,  of  oxygen.  Heated  in  a  vacuum  in  an  iron  tube,  it  evolves 
more  than  a  hundred  times  its  volume  of  carbonic  oxide  and  finally 
some  carbooic  anhydride.  In  both  cases,  the  residuary  masses  have  a 
uniform  and  a  lighter  colour,  are  attacked  violently  by  hydrochloric 
acid,  and  consist  of  metallic  iron.  The  oxygen  is  undoubtedly  com- 
bined with  the  iron,  probably  as  ferrous  oxide,  and  on  this  supposition 
its  composition  is  : — 


Fe. 

FeO. 

FeS. 

FeaP.     Ni&Co. 

C.      Si,  Cr,  Cu. 

36-35 

49-90 

7-75 

0-69        1-66 

3-69       008   = 

100-13 
H.  B, 

Composition  of  Magnetic  Pyrites.  By  H.  Habermehl  (Jahrb. 
f.  Min.,  1880,  2,  Ref.  303). — To  decide  the  question  whether  magnetic 
pyrites  is  a  definite  chemical  compound,  or  an  isomorphous  mixture 
of  two  different  iron  sulphides,  or  lastly,  a  mechanical  mixture  of  FeS 
with  FeSa  or  Fe2S3  or  S,  the  author  pulverised  pure  magnetic  pyrites 
from  Bodenmais,  immersed  it  in  water,  separated  the  magnetic 
particles  by  means  of  a  magnet,  repeating  the  treatment  on  the  por- 
tions thereby  separated,  and  analysed  the  most  highly  magnetic  por- 
tions obtained  by  this  last  operation.  The  result  showed  that  in 
14  samples  thus  obtained,  the  percentage  of  iron  varied  only  between 
60.-373  and  60-708  per  cent.,  and  that  of  sulphur  between  39-214  and 
39-627.  Dividing  these  numbers  by  the  respective  atomic  weights, 
the  ratio  of  the  number  of  atoms  of  iron  to  that  of  sulphur  is  confined 
between  the  limits  1  :  1-1289  and  1  :  1-153,  the  former  giving  a  result 
between  FcvSs  and  FcsSg,  the  latter  agreeing  nearly  with  the  formula 
Fe7S6.  The  magnetic  pyrites  of  Bodenmais  is  therefore  not  a  mechani- 
cal mixture,  but  is  of  uniform  composition  in  all  its  parts.  The 
mean  atomic  ratio  deduced  from  the  fourteen  analyses  above-mentioned 
is  1  :  1-13933  or  7  :  7*9751,  that  is  to  say,  nearly  7:8;  hence  the 
formula  is  FcvSs- 

The  author  also  finds,  from  a  series  of  experiments,  that  magnetic 
pyrites,  when  ignited  in  a  stream  of  hydrogen,  continually  gives  off 
sulphur  till,  after  prolonged  ignition,  it  attains  nearly  the  composition 
FcgSg,  which  may  be  regarded  as  a  mixture  of  FeS  with  metallic 
iron. 

Lastly,  from  a  comparison  of  all  the  published  analyses  of  magnetic 
pyrites,  the  author  concludes  that  the  atomic  ratios  of  Fe  :  S  in  this 
mineral  vary  between  1  :  1-061  and  1  :  1-1902,  the  former  agreeing 
nearly  with  the  formula  FcieSi?,  the  latter  with  FcsSe,  whence  he 
finally  comes  to  the  conclusion — previously  arrived  at  by  Rammelsberg 
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— that  the  composition  of  magnetic  pyrites  may  be  represented  by  the 
general  formula  Fe„SM+i,  in  which  71  may  vary  from  5  to  10. 

H.  W. 

Guejarite :  a  New  Mineral  Species  discovered  in.  the 
District  of  Guejar,  in  the  Sierra-Nevada,  Andalusia:  by  E. 
Camenge.— On  the  Crystalline  Form  of  Guejarite:  by  C.  Feiedul 
(Jahrb.f.  Min.,  1881,  1,  Ref.  12).-7-This  mineral  is  found  in  a  small 
vein  of  ferrous  carbonate,  forming  steel- grey  shining  tables,  having  a 
bluish  reflex.  Its  analysis  gave  25*0  per  cent.  S,  58"5  Sb,  15'5  Cu 
and  0*5  Fe,  with  traces  of  lead,  agreeing  approximately  with  the 
formula  Ca2S,2Sb2S3.  Before  the  blowpipe  in  the  reducing  flame,  it 
gives  off  abundance  of  white  fumes  ;  when  heated  with  sodium  car- 
bonate, it  yields  a  bead  of  copper.  Sp.  gr.  5'03  ;  hardness  3-5.  In 
chemical  composition  it  is  most  nearly  related  to  wolfsbergite. 
According  to  Friedel,  guejarite  forms  rhombic  crystals,  exhibiting  the 
faces  cx)  P,  cx>  P2,  co  Pf ,  cxd  P|,  with  other  faces  subordinate.  The  habit 
of  the  crystals  is  flat  prismatic ;  axial  ratio  0*8220  :  X  :  0*7841. 
Angle  00  P  :  00  P  =  101°  9'  12",  which  is  nearly  the  same  as  that  of 
wolfsbergite.  H.  W. 

Examination  of  Livingstonite  from  a  New  Mexican 
Locality.  By  W.  T.  Page  (Chem.  News,  42,  195).— The  original 
locality  where  livingstonite  was  found  is  Huitzuco.  The  author, 
however,  analysed  a  mineral  from  Guadalcazar  in  S.  Luis,  Potosi. 
The  former  occurs  in  small  but  pretty  well-defined  prisms,  either 
single  or  grouped,  together  with  general  parallelism  of  direction, 
while  the  latter  is  found  in  small  globular  masses  made  up  of  delicate 
capillary  or  needle-like  crystals  interlaced  with  each  other  in  all  direc- 
tions. Its  colour  is  lead-grey  with  metallic  lustre ;  streak  cochineal- 
red  ;  hardness  =  2,  brittle ;  sp.  gr.  =  4*41.  Very  easily  fusible  before 
the  blowpipe  flame,  giving  off  copious  white  antimonial  fumes.  When 
it  is  heated  in  a  glass  tube  with  soda,  globules  of  mercury  are  formed. 
Occurs  in  a  gangue  of  gypsum  along  with  native  sulphur,  but  there  is 
also  some  siliceous  matter  present.     Obtained : — 

8  (combined).         S  (free).  Sb.  Hg.  Fo.      CaS04.2Il20.     SiOo. 

15-12  3-67        32-22         13-95         0-42         1554        18-01 

Throwing  out  the  iron  and  other  non-essential  substances,  these 
figures  give  the  atomic  ratio — S  :  Sb  :  Hg  =  7*04  :  4*0  :  1*04,  obviously 
corresponding  with  the  formula  already  established  for  livingstonite — 
HgS.2Sb3S3.  D.  B. 

Examination  of  an  altered  Livingstonite  from  Guadalcazar, 
S.  Luis,  Potosi,  Mexico.  By  W.  T.  Page  (Chem.  News,  42,  195).— 
This  mineral  formed  a  nearly  compact  mass,  with  traces  only  of 
crystalline  structure,  of  iron-grey,  almost  black  colour',  very  dark  grey 
streak,  and  dull  sub-metallic  lustre.  Hardness  =  3 ;  sp.  gr.  =  4-0(J. 
Analysis  gave — 

S  (combined).       S  (free).  Sb.  Hg.  O. 

9-35  10-11  38-23  18-24  4-99. 

VOL.  XL.  2  n 
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Insoluble  siliceous 
CaS04.2H20.  Fe.  AI2O3.  residue. 

6-12  0-01  1-57  11-01 

Neglecting  non-essential  ingredients,  we  obtain  the  atomic  ratio,  as 
compared  with  that  of  livingstonite — 

S  :  O  :  Sb  :  Hg  =  12-84  :  13-71  :  14-0  :  4-01 

S  :  Sb  :  Hg  =  28-00  :  '    160  :  4-00  (in  livingstonite), 

Ko  probable  formula  can  be  obtained.  The  substance  in  question 
seems  to  represent  the  result  of  chemical  alteration  of  livingstonite  by 
the  replacement  of  more  than  half  the  sulphur  by  oxygen,  forming  pro- 
bably- Sb203,  and  the  removal  of  a  further  portion  of  the  sulphur  and 
a  part  of  the  antimony  altogether.  D.  B. 

Artificial    Production   of   Livingstonite.      By  A.    L.    Baker 

(Ohem.  News,  42,  19fj). — The  author  succeeded  in  preparing  living- 
stonite artificially  by  fusing  together  the  sulphides  of  antimony  and 
mercury,  that  of  the  latter  somewhat  in  excess,  in  a  stout  glass  tube 
filled  with  carbonic  acid  and  sealed.  The  tube  was  kept  in  a  vertical 
position,  and  the  temperature  of  fusion  maintained  for  some  time,  and 
after  cooling  the  upper  part  of  the  fused  mass  was  removed,  leaving 
at  the  bottom  an  impure  portion,  in  which  the  surplus  mercuric  sul- 
phide had  settled  in  consequence  of  its  greater  density.  Another 
method  consisted  in  fusing  the  mixed  sulphides  in  an  open  crucible, 
in  the  upper  part  of  which  an  atmosphere  of  carbonic  acid  was 
maintained,  lowering  the  temperature  gradually,  and  dropping  in 
now  and  then  a  compact  lump  of  artificially  sublimed  cinnabar  until 
the  mass  was  on  the  point  of  solidifying.  The  upper  portion  of  the 
cooled  mass  was  alone  taken  for  examination.  The  product  from 
each  of  these  processes  agreed  essentially  with  the  natural  mineral 
in  physical  characters  and  chemical  composition.  D.  B. 

Discovery  of  Antimony  Oxide  in  Extensive  Lodes  at 
Sonora,  Mexico.  By  E.  T.  Cox  (Sill  Jour.  [3],  20,  421).— The 
rocks  in  the  immediate  vicinity  of  these  mines  are  quartzite  and 
crystalline  limestone.  The  oxide  of  antimony  occurs  in  fissures  from 
2  to  20  feet  wide ;  it  has  been  found  to  a  depth  of  30  feet,  and  may  be 
deeper.  The  ore  varies  in  colour  from  almost  white  to  dark  brown. 
The  sp.  gr.  of  the  purest  specimens  is  5*07,  and  they  contain  75  per 
cent,  of  antimony.  The  entire  lode  probably  averages  50  per  cent,  of 
metallic  antimony.  C.  W.  W. 

Antimonious  Acid  in  a  Vesuvian  Product.  By  G.  Feeda 
(Jahrb.  f.  Min.,  1881,  1,  Ref.  198).— White  deposits  collected  by 
G-uiscardi  in  1854  from  the  surface  of  a  Vesuvian  scoria  gave  by 
analysis — 
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Sb203A8203.    F.       SiOs.   CaO.MgO.re2O3.Na2O.   KoO.    SO3.    HoO. 
0-94  18-54  28-55  17-88  7-60  412  1-66  11-38  8^52  1-16  10-22=110-57 

Deducting  F  eqniv.  to  0       1202 


98-55 
H.  W. 

The  Kinzigites  of  Calabria.  By  Dom.  Lovisato  (Jahrh.  f.  Min.^ 
1880,  2,  Ref.  343). — The  crystalline  rocks  of  Calabria  exhibit  great 
variety  of  character,  and  are  analogous  in  many  respects  to  those  of 
the  ATps.  Garnet  in  the  forms  coO  and  303  .  ooO  is  a  very  important 
constituent  of  these  rocks,  chiefly  of  the  southern  and  western  de- 
clivities of  tho  Sila.  It  is  especially  abundant  in  kinzigite,  in  which 
it  occurs  in  regular  garnet  ico  si  tetrahedrons,  having  a  diameter  of 
14  mm.  or  more.  Kinzigite  occurs  very  abundantly  in  Calabria 
Citeriore,  forming  thick  strata  above  the  gneiss,  sometimes  alter- 
nating with  diorite  and  allied  rocks,  and  exhibiting  indications  of 
transformation  into  gneiss  and  mica- slate.  The  dark  micaceous  con- 
stituents prevail  in  some  parts,  the  light-coloured  constituents,  tri- 
clinic  felspar  and  garnet  in  others,  the  prevalence  of  one  or  the 
other  determining  the  more  or  less  stratified  character  of  the  rock  ; 
some,  which  contain  neither  chromium  nor  manganese,  have  the  red 
colour  of  the  ruby  or  of  pyrope  ;  some  kinzigites  contain  pinite,  and 
many  varieties  are  much  decomposed. 

The  mineral  species  found  by  Lovisato  in  Calabria  are  the  follow- 
ing ; — Graphite,  sulphur,  rock-salt,  fluorspar,  zinc-blende,  pyrites, 
marcasite,  arsenical  pyrites,  cinnabar,  copper  pyrites,  red  ochre,  me- 
naccanite.  limonite,  quartz  (including  flint  and  jasper),  opal,  pyro- 
lusite,  spinell,  magnetite,  calcite  (including  marble),  azurite,  malachite, 
heavy  spar,  gypsum  (in  all  varieties),  ferrous  sulphate;  of  silicates: 
disthene,  sillimanite,  tourmalin,  epidote,  idocrase,  prehnite,  garnet, 
mica,  sericite,  chlorite,  serpentine  (including  chrysotil),  kaolin  (in- 
cluding clays),  pinitoid,  augite  (including  diallage,  smaragdite), 
amphibole  (including  asbestos),  talc,  analcime,  orthoclase,  albite, 
oligoclase,  labradorite  (including  gabbro) ,  titanite  ; — Anthracite,  lig- 
nite. 

The  spinell  occurs  in  the  granular  limestone  of  Tiriolo,  In  azure-blue 
octohedrons,  sometimes  with  ooO,  sometimes  associated  with  idocrase 
and  garnet.  Between  Catanzaro  and  the  Tiriolo  Mountain  there 
stretches  over  two  kinds  of  diorite  a  stratum  of  limestone,  consisting 
of  calcite,  idocrase,  and  garnet,  associated  with  blue  spinell  in  splendid 
crystals,  also  epidote,  pyrite,  chalcopyrite^  and  blende.  An  analysis  of 
the  spinell  gave — 

AlA-  ZnO.  MgO.  FgO.  SboOa. 

63-64        21-28        1234        453        035  =  102-14 

Neglecting  the  antimony  oxide  as  an  impurity,  this  analysis  leads 
to  the  formula  (Zn,Mg,Fe)Al204.  These  spinells,  like  the  garnets 
above  described,  are  more  distinctly  developed  in  proportion  as  they 
are  smaller.  Hardness  =  7*5 — 8.  Another  clove-brown  mineral,  re- 
sembling spinell,  was  found  in  a  white  limestone  below  Maglie,  but 
nob  in  sufficient  abundance  for  quantitative  analysis.  H.  W. 

2/^2 
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Conversion  of  the  Distillation-vessels  of  Zinc-furnaces 
into  Zinc-spinell  and  Tridymite.    By  H.  Schulze  and  A.  Steiner 

(Jahrh.f.  Min.,  1881,  1,  Mem.  120— 160).— The  muffles  in  which  zinc 
oxide  is  heated  with  coke  or  charcoal  for  the  preparation  of  metallic 
zinc  are  made  of  a  mixture  of  1  part  raw  clay  and  2  parts  burnt  clay 
(chamotte).  They  last  for  about  six  weeks,  during  which  time  their 
mass  undergoes  two  remarkable  alterations,  acquiring  a  coarsely 
columnar  structure  and  a  blue  colour.  The  first  of  these  alterations 
is  shown  by  the  fact  that  the  disused  muffles,  when  broken  with  a 
hammer,  split  up  very  easily  at  right  angles  to  their  surface,  but  offer 
great  resistance  to  fracture  in  all  other  directions.  This  alteration  of 
structure,  doubtless  the  result  of  long-continued  heatixig,  is  analogous 
to  the  columnar  separation  often  observed  in  the  hearths  of  blast- 
furnaces, and  in  sandstones  which  have  been  traversed  by  veins  of 
basalt. 

The  blue  coloration,  which  is  deepest  on  the  sides  of  the  muffles 
and  in  the  part  above  the  charge,  is  due  to  the  action  of  the  zinc- 
vapours  on  the  substance  of  the  muffle.  The  distillation  of  the  zinc 
begins  at  a  temperature  above  1200°  C,  and  the  greater  part  of  the 
vapour  passes  over  into  receivers  attached  to  the  muffles,  where  it  is 
condensed.  A  certain  quantity,  however,  penetrates  the  porous 
substance  of  the  muffle,  partly  stagnating  and  partly  circulating  in 
its  pores,  and  finally  passes  out  into  the  interior  of  the  furnace,  as 
shown  by  the  fact  that  muffles  which  are  not  glazed  on  the  outside 
often  become  covered  with  enamel-like  crusts  of  a  silicate  rich  in  zinc, 
and  sometimes  with  crystals  of  zinc  oxide  formed  by  the  action  of 
oxidising  furnace- gases  on  the  zinc- vapour. 

The  substance  of  the  muffle  thus  altered  appears,  on  examination 
with  the  microscope  in  thin  sections,  to  consist  of  three  compounds, 
viz.,  a  glassy  basis  or  ground-mass,  interspersed  with  numerous 
granules  and  octohedrons  of  zinc  aluminate  or  zinc-spinell,  and  crys- 
tals and  crystalline  groups  of  tridymite. 

The  glass  is  colourless,  yellowish-brown  or  violet-brown,  and  mostly 
very  homogeneous,  only  rarely  exhibiting  groups  of  microlites  or 
dark-coloured  minute  granules,  possibly  products  of  devitrification. 
It  appears  to  consist  of  an  iron  zinc  silicate  containing  small  quanti- 
ties of  alkalis  and  alkaline  earth. 

A  blue  fragment"  of  a  Freiberg  muffle  gave  88'8  per  cent,  matter  in- 
soluble in  hydrochloric  acid,  and  11'2  per  cent,  decomposible  by  that 
acid,  this  latter  portion  consisting  of  a  silicate  containing  5'63  ZnO, 
309  FeO,  and  2-22  SiOz  (total  11*01),  with  traces  of  lime,  magnesia, 
and  alkalis.  The  deep  blue  much  altered  mass  of  the  Bensberg 
muffles  yields  only  0'5  per  cent,  soluble  in  hydrochloric  acid. 

Zinc-spinell.  The  dark-blue  portions  of  the  altered  muffles  con- 
sist for  the  most  part  of  microcrystalline  aggregates  of  roundish 
granules,  appearing  blue  by  transmitted  light,  and  of  small  transpa- 
rent and  colourless  crystals.  Glass  in  these  portions  takes  only  a  sub- 
ordinate place,  chiefly  as  filling-material  of  small  cavities.  Here  and 
there,  however,  it  occurs  more  abundantly,  and  in  proportion  as  it 
breaks  up  the  thick  mass  of  the  crystalline  elements,  the  blue  granules 
acquire  more  regular  forms,  and  ultimately  develop  into  very  beautiful 
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octohedrons,  tlie  largest  of  which  have  an  axial  length  of  0'38  to 
0*06  mm.  Most  of  these  octohedrons  are  perfectly  regular  and  sharp- 
edged,  and  here  and  there  they  unite  to  form  twins.  They  are  per- 
fectly isotropic.  The  smallest  and  apparently  most  recently  formed 
crystals  are  colourless,  whereas  the  largest  grains  and  crystals  are 
blue.  They  are  not  attacked  by  hydrofluoric  acid,  so  that  this  acid 
may  be  used  for  separating  them  from  the  accompanying  glass.  The 
best  way  of  obtaining  the  substance  of  the  octohedral  crystals  free 
for  analysis  is  to  treat  them  alternately  with  hydrofluoric  and  sulphu- 
ric acid  till  the  residue  no  longer  gives  up  any  bases  to  sulphuric  acid, 
and  is  free  from  gritty  quartz- granules. 

Analysis  of  the  matter  thus  purified  gave  the  following  results  : — 

Freiberg. 

ZnO 42-60 

FeO    112 

AI2O3 55-61 


Calculated  for 

Bensberg. 

ZnO,Alo03. 

4374 

44-07      ■ 

0-73 

— 

55-43 

55-93 

99-33  99-90  100 

Consequently  the  octohedral  crystals  and  crystalline  granules  con- 
sist of  zinc  alumina te  or  zinc-spinell  having  a  small  portion  of 
the  zinc  oxide  replaced  by  ferrous  oxide. 

The  deep-blue  muffles  of  Freiberg  contain  from  24*02  to  33*52  per 
cent,  of  this  zinc-spinell;  those  of  Bensberg  from  29*77  to  32*58  per 
cent. 

The  cause  of  the  blue  coloration  of  the  zinc-spinell  crystals  has  not 
yet  been  satisfactorily  determined.  The  pure  spinell  powder  obtained 
by  treating  the  crude  substance  of  the  muffles  with  hydrofluoric  acid 
as  above  described,  is  not  altered  in  colour  by  heating  it  in  hydrogen 
or  carbonic  anhydride,  or  in  chlorine,  or  in  nascent  oxygen  evolved  from 
potassium  chlorate;  but  when  this  same  powder  is  strongly  ignited  in 
contact  with  the  air,  it  acquires  a  permanent  light  grey  colour,  which 
is  not  altered  by  heating  in  hydrogen  or  other  reducing  gas.  This 
fact  of  the  formation  of  a  highly  coloured  substance  at  a  white  heat, 
and  the  subsequent  decoloration  by  heating  it  in  the  air  to  a  much 
lower  temperature,  is  very  remarkable,  and  has  an  important  bearing 
on  certain  geological  questions,  inasmuch  as  it  shows  that  the  results 
of  experiments  made  on  isolated  mineral  su>bstances  do  not  afford  any 
grounds  for  drawing  conclusions  as  to  the  temperature  or  other  con- 
ditions of  the  medium  in  which  the  minerals  in  question  have  been 
formed. 

The  specific  gravity  (at  14°)  of  blue  crystals  of  zinc-spinell  from 
Freiberg  was  found  to  be  4*52;  from  Bensberg,  4*49;  of  Bensberg 
crystals  decolorised  by  heating,  4*45.  The  specific  gravity  of  natural 
gahnite  varies  from  4*2  to  4' 6. 

The  formation  of  the  zinc-spinell  is  supposed  by  the  authors  to  take 
place  in  the  time  which  elapses  between  the  daily  renewal  of  the 
furnace-charge  and  the  beginning  of  the  distillation.  During  this  in- 
terval water- vapour  and  carbonic  anhydride  are  given  off,  and  cominig  in 
contact  with  the  zinc  vapour  in  the  pores  of  the  muffle,  give  up  oxygen 
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to  the  metal,  and  convert  it  into  oxide ;  for  although  zinc  oxide  is 
reduced  by  carbonic  oxide  at  a  white  heat,  the  metallic  zinc  may,  at 
a  lower  temperature,  such  as  prevails  during  the  interval  just  men- 
tioned, be  reoxidised  by  the  resulting  carbonic  anhydride  (Kerl, 
Grundriss  der  Metallhuttenhunde,  342).  Lastly,  the  zinc  oxide  thus 
formed  acts  upon  the  aluminium  silicate  of  the  muffle  in  such  a 
manner  as  to  form  zinc-spinell  and  free  silica:  Al203,Si02  + 
ZnO  =  ZnO,Al203  +  SiOa. 

Tridymite, — The  silica  set  free  in  the  reaction  just  mentioned 
takes  the  form  of  small,  transparent,  colourless,  double-refracting 
crystals,  which  exhibit  the  characters  of  native  tridymite,  such  as 
occurs  in  the  trachyte  -of  Endobenye  and  of  the  calcali-tufa  of  Pomas- 
qui  in  Ecuador  :  it  further  resembles  native  tridymite  in  its  solubility 
in  a  concentrated  solution  ^of  sodium  carbonate.  Another  portion  of 
tridymite  is  produced  by  molecular  alteration  of  quartz -granules  in 
the  original  substance  of  the  muffle,  consequent  on  prolonged  exposure 
to  heat. 

The  blue  substance  of  the  muffles  also  colntains  a  zinc  silicate 
analogous  to  willemite,  and  a  small  proportion  of  bases  not  in  combi- 
nation with  silica.  The  analysis  of  blue  muffle-fragments  from 
Bensberg  yielded  the  following  results  : — 

Zinc-spinell 32*58 

Silica G2-82 

Alumina  .., 083^  t>  i   , , 

Ferric  oxide ^.gg     Bases  soluble 

Zinc  oxide 1-30  \  fl  °  ^k  ™id 

Alkalis  and  alkaline  earths  .        085  J 

100 

The  changes  in  the  zinc-muffles  above  described  have  an  important 
bearing  on  many  geological  phenomena.  Thus  various  members  ot\ 
the  spinell  group — as  magnetite,  franklinite,  gahnite,  pleonast,  and 
magnesia-spinell,  are  often  found  in  limestones  wliich  have  been  inter- 
sected by  eruptive  rocks,  or  as  fragments  enclosed  and  metamor- 
phosed by  the  latter ;  also  in  limestones  of  ancient  date,  which  from 
their  structure  and  the  minerals  contained  in  them,  have  evidently 
been  at  some  time  or  other  in  a  state  similar  to  that  of  the  metamor- 
phic  limestones  above  mentioned.  Now  the  formation  of  these 
minerals  was  formerly  regarded  as  a  proof  that  the  limestones  in 
which  they  occur  must  have  been  for  some  time  in  the  fused  state  ;  but 
the  above-described  changes  in  the  zinc-muffles  clearly  show  that  the 
assumption  of  such  a  state  of  fusion  is  by  no  means  necessary,  and 
that  the  minerals  dn  question  may  have  been  formed  in  the  solid  lime- 
stone, if  it  were  exposed  to  the  action  of  heat,  and  at  the  same  time 
penetrated  by  gases  and  vapours  of  suitable  composition.  Another 
argument  in  favour  of  the  view  just  mentioned  is  afforded  by  the 
diopsides,  which  have  been  formed  in  somewhat  considerable  quan- 
tity at  the  Blaenavon  Iron  Works,  in  Wales,  these  diopsides  having 
been  found  in  bricks  prepared  from  a  limestone  containing  clay  and 
magnesia,  and  exposed  to  intense  and  prolonged  heat  in  contact  with 
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the  quarfcziferous  walls  of  a  furnace.  Lastly,  the  changes  in  the  zinc- 
muffles  may  be  compared  with  those  which  sometimes  take  place  in 
the  fissures  of  fumeroles  and  the  cavities  of  volcanic  bombs,  resulting 
in  the  formation  of  minerals  which  may  be  regarded  as  products  of 
sublimation.  Silicates  thus  formed  were  described  by  Scacchi  in  1852, 
as  lining  the  walls  of  a  volcanic  bocca  on  Vesuvius ;  and  G.  vom  Rath, 
a  few  years  later,  described  augites  found,  together  with  iron-glance,  in 
a  fumerole-cleft  of  the  Eiterkopf,  near  Plaidt,  the  formation  of  which 
could  not  be  explained  otherwise  than  by  sublimation.  But  the  most 
abundant  of  the  mineral  formations  in  question  was  furnished  by  the 
Vesuvian  eruption  of  1872,  in  which  bombs  of  ancient  leucitophyr, 
and  others  made  up  of  cemented  fragments  of  this  rock,  were  thrown 
out  and  fell  into  the  flowing  lava.  In  the  pores  of  these  rocks  and 
the  intervals  between  the  fragments,  Scacchi  discovered  nests  of 
leucite,  sanidin,  augite,  garnet,  nephelin,  microsommite,  sodalite, 
hornblende,  mica,  iron-glance,  magnetite,  and  apatite,  and  Heim 
afterwards  found  spinell.  Gr.  vom  Rath  agrees  with  Scacchi  and  Heim 
in  regarding  these  minerals  as  new  formations,  produced  either  in  the 
depths  of  the  mountain  or  within  the  lava  current,  but  in  either  case 
by  the  effect  of  renewed  volcanic  activity  on  the  ancient  leucitophyr. 
He  further  points  out  that  the  ejected  blocks  must  have  been  pene- 
trated by  a  mineral-forming  Aura,  probably  consisting  of  the  vapours 
of  water  and  sodium  chloride,  and  he  regards  these  vapours,  which  are 
abundantly  produced  in  volcanic  eruptions,  as  the  originators  and 
propagators  of  the  most  important  among  the  processes  here  under 
consideration.  This  view  is  undoubtedly  corroborated  by  the  study  of 
the  above-described  changes  observed  in  zinc-muffles.  In  the  one 
case  as  in  the  other,  the  action  of  gases  on  a  softened  mass  has  given 
xise  to  molecular  transformations  and  sublimation,  resulting  in  the 
production  of  a  variety  of  minerals.  H.  W. 

Materials  for  the  Mineralogy  of  Russia.  (Vol.  7,  pp.  177— 
384,  and  Vol.  8,  pp.  1 — 32).  By  N.  von  Kokscharovv  {Jahrb.  f.  Min., 
1879,892 — 895). — The  seventh  volume  contains  results  of  the  exami- 
nations of  mica,  "  waluewite,"  breunnerite,  and  iron  pyrites,  also  small 
notices  on  mica,  dolomite,  zircon,  titanic  iron,  chrysolite,  sodalite,  arago- 
nite,  dioptase,  perowskite,  andskorodite.  The  eighth  volume  contains 
the  new  works  of  Tschermak  and  Bauer  on  the  micas,  and  also  remarks 
by  Des  Cloizeaux.  Breunnerite :  The  terminal  angle  on  the  primary 
rhombohedron  was  found  to  be  107°  23'  40",  which  is  the  mean  of  all 
previous  determinations.  The  following  forms  have  not  been  observed 
before:— iR;  3R  ;  4R  ;  6R ;  7R;  -JR;  -2R  ;  -5R;and-8R.  It 
occurs  in  many  localities.  Some  brown  crystals  from  the  chlorite 
beds  of  Miask  and  having  R  (term.)  =  107°  24'  gave  on  analysis  : — 

CO..  MgO.  FeO.  Fe.Oa. 

49-97  40-50  855  067  =  99'G9 

Sp.  gr.  3'10. 

Iron  Pyrites. — This  is  very  widely  spread,  and  very  fine  crystals 
occur.     The  following  forms  have  been  observed  ;  O  ;  coOoo ;  ooO  ; 
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202;    [S^]  ;    [^]  ;    [^]  ;    [^]  ;  [^f]  ;   the  latter 

being  a  new  form. 

Mica. — Tschermak's  resnlts  do  not  differ  essentially  from  those  of 
V.  Kokscharow,  but  he  does  not  consider  the  monosyrn metrical  cha- 
racter to  be  proved,  for  the  variation  of  the  acute  bisectrix  from  the 
normal  on  the  basal  plane  is  exceedingly  small,  and  moreover  is  not 
constant  in  its  direction.  The  crystallographical  and  optical  results  of 
Bauer  are  in  accordance  with  those  of  Tschermak.  H.  B. 

Analysis  of  Native  Sodium   Sulphate  from  Sicily.      By  E. 

Patern6  (B.  Accad.  dei  Lincei,  1879-80  [3],  4,  22;  Jahrb.  f.  Min., 
1881,  1,  Ref.  199). — G-lauber's  salt  was  discovered  several  years  ago 
in  the  commune  of  Monte  Doro  in  Sicily,  and  recently  a  bed  about  two 
meters  thick  has  began  txD  be  worked.  The  salt  consists  of  a  thick 
mass,  perfectly  transparent  and  colourless  when  fresh,  but  quickly 
efflorescing,  and  mixed  with  a  small  quantity  of  clay.  The  proportion 
of  water  in  two  samples  was  found  to  be  55*68  per  cent.,  and  of  SO3  in 
the  anhydrous  salt,  56"15  and  5G'25  per  cent.,  pure  Glauber's  salt, 
^82804  -f  IOH2O,  requiring  55*90  per  cent,  water,  and  the  anhydrous 
salt  56*33  per  cent.  SO3.  The  crude  salt  contains  in  addition  only 
traces  of  lime  and  magnesia,  so  that  it  is  remarkably  pure. 

H.  W. 
Celestine  from  the  Muschelkalk  of  Jlihnde,  near  Gottingen. 
By  S.  M.  Babcock  (^Jahrb.  f.  Min.,  1879,  835— 888).— The  crystals, 
attaining  a  length  of  1  cm.,  are  interesting  on  account  of  the  predomi- 
nance of  the  faces  ^Pob  and  Pco,  whilst  P,  ooP,  and  OP  are  quite 
secondary.  Only  some  few  were  fit  for  accurate  measurement,  giv- 
ing :— JPco  (over  OP)  =  78°  49'  30"  ;  Pob  :  OP  =  127^  58'  24". 
Cleavage  :  cx)P  and  OP.     The  analysis  gave — 

Sr.  Ca.  SO4.  Insoluble. 

47*45  0*17  51*82  0*22  =99*66 

The  optical  axes  lay  parallel  coPoo,  with  the  brachy-axis  as  acute 
bisectrix ;  the  mean  refractive  index  and  the  optical  axial  angle  were 
found  to  agree  with  Arzruni's  measurements.  H.  B. 

Herrengrundite,   a   New   Basic   Copper    Sulphate.      By  A. 

Brezina  (Jahrb.  f.  Min.,  1879,  897— 900).— After  deducting  the  lime, 
2*03  per  cent.,  and  the  corresponding  quantities  of  water  and  sul- 
phuric acid  necessary  to  form  gypsum,  its  composition  was  found 
to  be—  g(3^  (.^Q  U^Q 

23-04  57*52  19*44  =  100*00 

Colour,  deep  emerald-green.  H.  =  2*5.  Small  hexagonal  platas  of 
the  monoclinic  system,  tabular  through  OP  and  parallel  to  which 
they  have  a  perfect  cleavage.  OP  is  striated  parallel  to  the  ortho-axis ; 
the  angles  are  somewhat  varying;  a  :  b  :  c  =  1*8161  :  1  :  2*8004  and 
j(3  =  88°  50*2'.  Forms  observed  OP,  a  series  of  prisms  apparently  ooP. 
ooPf  .  coP|  .  oo^f  .  00^1  .  00^2  .  oo^f  ;  also  ±  fPoo  .  +  Poo  .  +  P. 
The  plane  of    the   optic   axes    is  almost  perpendicular   to  OP,  and 
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parallel  to  the  striation  on  this  face  ;  optical  character  negative,  dis- 
persion p  <^v',  the  optic  axial  angle  measured  in  air  is  for  Li  = 
59°  1-6',  Na  =  &&"  6',  Tl  =  68°  39' ;  it  is  dichroic,  vibrations  parallel, 
t  =  yellowish- green,  parallel  tl  =  blnish-green.  The  author  com- 
pares this  mineral  with  langite,  brochantite,  and  atacamite. 

H.  B. 
Canadian  Apatite.  By  C.  Hoffmann  (Chemical  Contributions  to 
the  Geology  of  Canada,  Montreal,  1880). — This  paper  contains  descrip- 
tions and  analyses  of  eight  varieties  of  apatite,  all  containing  fluorine, 
occurring  in  large  quantities  in  various  parts  of  the  Dominion  of 
Canada.  The  proportion  of  phosphoric  acid-  in  these  apatites  ranges 
from  34-03  to  41'08  per  cent.  PoOa,  equivalent  to  74-29  to  89'68  per 
cent.  CasPaOs,  and  that  of  fluorine  from  2'855  to  3*863  per  cent.  The 
large  proportion  of  calcium  phosphate  renders  them  well  adapted  for 
the  manufacture  of  superphosphate.  H.  W. 

Two  New  Minerals  from  the  Eleonora  Mine  in  the  Diins- 
berg  near  Giessen.  By  A.  Nies  {Jahrh.  f.  Min.,  1881,  1,  Ref.  16). 
— 1.  Eleonorite,  'i{Yeoy'VJd,,YLe{Ye,y'0,  -f  I6H2O.  This  mineral 
occurs,  together  with  strengite,  in  an  isolated  block  of  brown  ha3matite. 
It  was  at  first  regarded  as  monoclinic,  bat  is  now  described  by  the 
author  as  orthorhombic,  although  some  of  its  optical  characters  do  not 
quite  agree  with  that  system.  Cleavage  parallel  to  the  (undeter- 
mined) dome-faces  arid  the  lateral  pinaco'id.  H.  ==  3.  Sp.  gr.  =  2*40. 
Tn  the  fresh  state  it  is  trauslucent,  and  has  a  glassy  lustre  and  a  dark 
brown  colour,  often  with  variegated  tarnish.  Streak  yellow.  Soluble 
in  hydrochloric  and  in  warm  nitric  acids. 

2.  Pi  cite  (named  from  Picites  resinaceus).  —  Composition 
4(Fe)^P208,3H6(Feo)^'06  +  27HoO.  Amorphous :  occurs  in  thin 
coatings  or  small  stalactitic  and  globular  forms.  Fracture  concho'idal. 
H.  =  3 — 4.  Sp.  gr.  =  2*83.  Lustre  vitreous  to  fatty.  Translucent, 
dark-brown,  often  wdth  variegated  tarnish.  Streak  yellow.  The 
author  regards  picite  as  probably  identical  with  the  mineral  de- 
scribed by  Boricky  from  the  Hrbck  mine  near  St.  Benigna. 

H.  W. 

The  Phosphates  of  Waldgirmes.  By  A.  Streng  {Jahrh.  f.  Min., 
1881,  1,  Mem.  101 — 119). — These  phosphates  are  found  in  the 
"  Rothlaufchen "  iron  mine  near  Waldgirmes,  a  village  situated 
between  Wetzlar  and  Giessen.  The  brown  ircm  ore  of  this  mine,  at 
least  in  its  upper  parts,  is  traversed  by  numerous  clefts  which  are 
partly  or  wholly  filled  with  crystals  of  eleonorite,  cacoxene,  kraurite, 
strengite,  and  wavellite ;  perfectly  compact  and  apparently  amorphous 
ferric  phosphate  (picite)  is  likewise  present.  The.se  phosphates  occur 
in  the  clefts  either  singly  or  in  groups.  The  clefts  are  parallel,  and 
oft«n  lie  close  together,  so  that  the  iron  ore  is  easily  split  into  thin 
scales,  and  it  is  in  this  thin  scaly  brown  iron  ore  that  the  finest 
crystals  of  the  above-mentioned  phosphates  are  found. 

1.  Eleonorite. — This  mineral,  discovered  by  Nies  in  the  Eleonora 
inine  near  Giessen,  and  regarded  by  him  as  rhombic,  belongs,  accord- 
ing to  Streng — whose  investigations  were  made  upon  much  better- 
defined    crystals — to    the    monoclinic    system.       Axes    a  :  b   :  c  = 


526  ABSTRACTS  OF   CHEMICAL  PAPERS. 

2755 : 1 :  4-0157 ;  /3  =  48°  33^  Observed  faces :  +P,  ooPdb,  OP,  with  a 
negative  hemiorthodome  very  subordinate.  The  face  c^oPoo  is  striated 
parallel  to  its  combination-edge  with  OP,  in  consequence  of  the 
alternating  combination  of  the  two  faces.  The  microscope  further 
reveals  a  very  jSne  striation  parallel  to  the  combination-edge  with  P, 
indicating  a  polysynthetic  twin-combination.  The  crystals  are  mostly 
tabular  parallel  to  ooPcb,  and  prismatically  elongated  in  the  direction 
of  the  orthodiagonal;  in  their  development  they  somewhat  resemble 
epidote  and  trona,  but  most  strikingly  the  crystals  of  lazulite  from 
Lincoln  County,  Georgia,  which  are  flattened  parallel  to  a  pyramidal 
face.  The  crystals  are  only  1 — 2  mm.  in  size,  and  are  commonly  united 
in  druses.  Cleavage  parallel  to  the  orthopinaco'id.  Hardness  =  3 — 4  ; 
sp.  gr.  not  determined.*  Colour  red-brown  to  dark  hyacinth-red. 
Streak  yellow.  The  crystals,  viewed  under  the  microscope  with  a 
Nicol's  prism,  appear  strongly  dichroic,  the  rays  which  vibrate 
parallel  to  the  orthodiagonal  having  a  light  yellow  colour,  while  those 
which  vibrate  at  right  angles  to  this  axis  are  dark  red-brown.  The 
positions  of  extinction  are  also  parallel  and  perpendicular  to  this  axis. 
In  other  positions,  with  crossed  Nicols,  brilliant  interference-colours 
are  observed.  Lustre  on  the  orthopinacoidal  face  bright  glassy,  in- 
clining to  nacreous.  The  crystals,  when  examined  by  the  microscope, 
appear  very  pure  and  free  from  enclosed  minerals.  Before  the  blow- 
pipe, eleonorite  melts  easily  to  a  black  globule,  which  has  a  metallic 
lustre,  and  solidifies  in  the  crystalline  state.  It  dissolves  readily  in 
hydrochloric  acid. 

Crystallised  eleonorite  gave  by  analysis  31 '88  per  cent.  P2O5,  51*94 
FeaOa,  and  16'37  H2O  ;  a  specimen  in  the  form  of  a  radio-laminated 
crust  on  brown  haematite,  gave  31*78  P0O5,  52*05  FegOa,  and  16'56H20. 
These  analyses,  especially  the  first,  agree  nearly  with  the  formula 
re«P40x9  +  8H2O,  or  2(Fe303,P206)  +  Fe203,3H20  +  5H2O,  which 
requires  31*58  per  cent.  P2O5,  52*63  Fe303,  and  15*79  H2O.  This  com- 
position approximates  nearly  to  that  of  beraunite  from  St.  Benigna 
in  Bohemia,  and  from  the  Father  Abraham  mine  at  Scheibenberg  in 
Saxony  (this  Journal,  1873,  851)  ;  the  two  minerals  are  also  much 
alike  in  their  physical  characters,  but  the  resemblance  is  not  perhaps 
quite  close  enough  to  establish  their  identity. 

2.  Gacoxene. — It  has  already  been  men^/ioned  that  Nies  regarded  the 
brown  radio-fibrous  spherical  masses  from  the  Eleonora  mine  as 
eleonorite,  assigning  to  them  the  formula  2(Fe203,P205)  +  Fe203,3H20 
H-  I5H2O,  which  is  very  nearl}''  related  to  that  of  cacoxene.  The 
same  mineral  is  found  associated  with  cacoxene  in  the  Rotlaufchen 
mine.  The  analyses  hitherto  made  of  cacoxene  difier  considerably 
from  one  another,  as  the  following  comparison  will  show : — 

Steinman.  Richardson.  v.  Hauer. 

P0O5 22*28  21-85  19*63 

Fe,03 45*32  45*94  47*64 

H2b  32-28  3219  3*2-72 

*  According  to  St;reng,  the  statements  of  Nies  respecting  the  sp.  gr.  of 
eleonorite,  really  apply  to  the  radio  fibrous  spherules  by  which  that  mineral  was  ac- 
companied. 
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The  analysis  of  the  brown  mineral  from  the  Eleonora  mine  differs 
from  all  these  in  giving  a  much  larger  proportion  of  phosphoric  acid, 
viz.,  26*18  per  cent.  P2O5.  On  the  other  hand  it  stands  much  nearer 
to  the  dingj-green,  kidney-shaped,  wavellitic  mineral  mentioned  by 
V.  Hauer  as  occurring,  together  with  cacoxene,  at  St.  Benigna.  This 
green  mineral,  which  does  not  resemble  cacoxene  in  its  physical  pro- 
perties, gave,  as  a  mean  of  two  analyses,  25" 71  per  cent.  P2O5, 
41*46  Fe203,  and  32*81  H2O.  The  yellow  cacoxene  occurring  in 
twisted  fibrous  groups  at  the  Eleonora  and  Rothliiufchen  mines  has  the 
same  composition  as  the  brown  mineral  analysed  by  Nies,  whence  it 
appears  that  the  two  minerals  are  identical,  and  differ  only  in  their 
mode  of  aggregation,  the  brown  mineral  forming  compact  radio-fibrous 
spherules.  It  is  true  that  the  brown  radio-fibrous  groups  are  distinctly 
dichroic,  whereas  the  yellow  needles  are  apparently  not  so  ;  but  these 
latter  likewise  exhibit  dichroism  when  a  considerable  number  of  them 
are  laid  parallel  to  each  other, 

Boricky  (Wie7i.  Ahad.  Ber.,  1867,  56,  17)  states  that  dufrenite, 
which  partly  forms  the  raw  material  for  the  production  of  beraunite, 
likewise  yields  the  material  for  the  formation  of  a  brown  amorphous 
phosphate,  and  is  convertible  into  cacoxene  :  he  was  able  to  trace  the 
conversion  of  dufrenite  into  cacoxene  in  all  its  stages.  The  trans- 
formation is  not  perceptible  either  at  the  Eleonora  or  at  the  Rotliiuf- 
chen    mine.       On    the    other  hand    a    transition    may    sometimes    be 

^  observed  of  the  brown  radio-fibrous  spherules  into  the  brown  amor- 
phous phosphate  (picite  according  to  Nies),  under  circumstances  which 
leave  it  doubtful  which  of  the  two  is  the  original  mineral. 

3.  Kraurite. — This  mineral  occurs  together  with  eleonorite,  and 
sometimes  intergrown  therewith,  in  rhombic  crystals,  usually  of  a 
dark-green  or  nearly  black  colour.      They  are  from  1  to  2  mm.  long, 

,  and  generally  united  in  parallel  or  nearly  parallel  groups.  The 
.simplest  and  best  defined  crystals  exhibit  the  combination 
ooPob  .  coPgo  .  Poo  ;  others  the  combination  ooPcb  .  ooP  .  Pob.  Crys- 
tals of  the  first  kind  also  occur,  having  the  combination-edge  of  cx^l'db 
and  ooPdo  truncated  by  ooP,  The  face  cx)P2  also  occurs  subordinate. 
coP  and  cxjPco  have  a  strong  lustre  :  the  face  coPdb  is  also  vertically 
striated  ;  coPob  is  more  deeply  striated,  and  consequently  less  lustrous. 

.  The  faces  Poo  are  always  much  rounded,  so  that  the  two  run  into  one 
another  without  forming  an  edge ;  they  are  also  for  the  most  part  less 
brilliant  than  the  rest,  or  quite  dull.  Angle  coP  :  ooP  =  97^"  44'. 
Pob  :  Pcb  =  133''  50'.  Axes  a:  b  :  c  approximately  =  0*8734 :  1  :  0*426. 
The  crystals  appear  to  cleave  only  parallel  to  coPdb.  Colour  by 
reflected  light  dark-green  to  black  in  comparatively  thick  pieces,  dark 
red-bro'wn  in  thinner  ones  ;  by  transmitted  light  dark  brown  with  a 
tinge  of  green  in  thick,  yellow  in  thin  lamina3.  The  mineral  is  also 
strongly  dichroic. 

The  kraurite  of  Rothliiufchen  is  translucent  only  in  very  thin 
splinters.  It  has  a  metallically  vitreous  to  porcelain-like  lustre.  Prac- 
ture  uneven.  Streak  brownish-yellow.  Brittle.  Hardness  greater 
than  4.  Sp.  gr.  =  3*39.  Under  the  microscope  it  appears  nearly  free 
from  foreign  enclosures.  It  dissolves  easily  in  hydrochloric,  less  easily 
in  dilute  sulphuric  acid.     Melts  before  the  blowpipe  to  a  black  metal- 
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lically  Instrous  bead,  which  on  the  fractured  surface  appears  dark- 
brown,  crystalline,  fine-grained,  and  blistered. 

Analysis  gave  31-82  per  cent.  P2O5,  60-20  FeaOa,  1-53  FeO,  and  8-03 
H2O,  leading  to  the  formula  3Fe'"2P208  +  2Fe'"2H606.  The  mineral 
is  therefore  a  ferric  phosphate,  having,  with  exception  of  the  small 
quantity  of  ferrous  oxide,  the  same  composition  as  the  kraurite  of  the 
Hollerterzug  near  Siegen. 

Very  remarkable  is  the  intergrowth  with  this  mineral  of  dark  red- 
brown  slender  monoclinic  needles,  which  the  author  first  supposed  to 
consist  of  eleonorite,  but  now  regards  as  another  form  of  kraurite 
formed  subsequently  to  the  brownish-green  crystals  above  described ; 
the  crystals  of  the  two  forms  agree  in  their  optical  characters,  and 
approximately  in  the  magnitudes  of  their  corresponding  angles.  The 
author  therefore  concludes  that  the  crystals  of  kraurite  above  de- 
scribed as  rhombic,  are  really  monoclinic,  and  that  their  rhombic  form 
is  due  to  a  twin-formation  according  to  the  orthopinacoid. 

4.  Ficite. — This*  mineral,  called  by  Breithaupt  Picites  resinaceus^ 
has  been  correctly  described  and  analysed  byNies  (p.  .525).  It  occurs 
in  the  Rothlaufchen  as  well  as  in  the  Eleonora  mine. 

5.  Strengite. — Occurs  somewhat  rarely  in  the  Rothlaufchen  mine, 
together  with  eleonorite,  in  small,  colourless,  often  very  well-defiued 
crystals,  having  exactly  the  same  development  as  thos«  in  the  Eleonora 
mine. 

6.  WavelUte. — This  mineral,  which  is  found  on  the  summit  of  the 
Diensberg,  in  radio-fibrous  masses  on  clefts  of  the  siliceous  slate  which 
forms  the  declivity  of  the  Eleonora  mine,  occurs  also  in  a  similar 
manner  on  the  declivity  of  the  Rothlaufchen  mine,  being  found  in  that 
part  of  the  mine  wliich  is  rich  in  phosphates,  in  numerous,  very  small 
but  distinct  crystals,  exhibiting  a  large  number  of  faces.  On  account 
of  their  minuteness,  the  only  way  of  seeing  all  their  faces  is  to  view 
them  under  the  microscope  with  a  low  power,  and  by  reflected  light. 
They  are  prismatically  elongated  in  the  direction  of  the  principal  axes. 
The  pri«m  with  an  angle  of  about  125°  is  almost  the  only  form  that  can 
be  recognised  in  the  zone  of  the  principal  axis,  the  face  ooFcb  occur- 
ring also  very  subordinate.  The  crystals  are  perfectly  colourless  and 
transparent,  with  a  bright  glassy  lustre.  They  gave  by  analysis  24*48 
per  cent.  H2O  and  34*94  P2O5,  agreeing  perfectly  with  other  analyses 
of  wavellite.  With  regard  to  their  optical  properties,  the  position  of 
extinction  coincides  exactly  with  the  principal  axis.  Wavellite  is 
therefore  undoubtedly  rhombic. 

Besides  the  phosphates  above  mentioned,  there  are  also  found  small 
radio-fibrous  concentrically  scaly  spherules,  which  have  a  light-grey 
colour,  dissolve  for  the  most  part  in  hydrochloric  acid,  and,  when 
heated  before  the  blowpipe,  turn  dark  brown  without  melting,  bat 
split  up  into  a  number  of  concentric  scales.  The  author  is  of  opinion 
that  this  mineral  may  be  regarded  as  a  barandite  rich  in  alumina,  or 
perhaps  as  a  ferruginous  wavellite. 

The  following  table  exhibits  the  molecular  proportions  of  the  phos- 
phates above  described :  — 
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Kraurite  from — 

St.  Benigna,  I 

•„      n 

Kraurite  from — 

Hothlaufchen    

Beraunite  (Tschermak) 
„         (Boricky)  I. . 

„       II. . 

(Frenzel)     . . 

Eleonorite 

Strengite 

Cacoxene  (Nies) 

Cacoxene  ?  (v.  Hauer). . 
Cacoxene  (Steinmann). 
Cacoxene  (Richardson) 
Cacoxene  (v.  Hauer)  , , 
Picite     


P.,05  :  Fe203  :  HoO 


=   2 
=  2 


3-6 
3-2 


2  :  3- 

2  :  3- 

2  :  3 

2  :  3- 

2  :  3- 

2  :  3 

2  :  4 


5 
4-5 

4 
7-2 

7-9 

7-8 

9-1 

8 

8 
18-.5 
20 
22-9 
23-2 
26-3 
18 


1-7 

1;87 

1-78 

1-87 

1-8 

1-7 

1-8 


21 
1-66 
1-61 
1-39 

4 


41 
41 

3-5 

6-8 
7-2 
6-9 
8 


21 

19-1 

18-7 
18-3 
36 


The  mode  of  occurrence  of  all  these  phosphates  in  the  Rothlaufchen 
mine  is  very  much  like  that  of  tbeir  occurrence  at  the  Hrbck  mine 
near  St.  Benigna.  H.  W. 

Composition  of  Dnfrenite  from  Rockbridge  Co.,  Virginia. 

By  F.  A.  Massie  (Chem.  Neics,  42,  181). — This  mineral  occurs 
in  nodular  masses  of  various  sizes,  showing  well-marked  radiated 
structure  on  being  broken,  the  mass  being  made  up  of  slender  prisms 
closely  compacted.  Hardness  =  a  little  over  4 ;  sp.  gr.  =  o*454 ; 
faint  silky  lustre ;  colour  very  dark  blackish-green,  almost  black  ; 
streak  greyish-green.     Analysis  gave — 


FeA- 

Al,03. 

FeO. 

MnO. 

MgO. 

P.A- 

SiOo. 

H,0. 

50-89 

0-29 

606 

0-24 

216 

31-66 

0-20 

8-35 

From  these  numbers,  it  is  shown  that  this  mineral  corresponds  pretty 
nearly  with  a  mixture  of  normal  dufrenite  Fe"'o(HO)3P04,  and  anhy- 
drous ferrous  pyrophosphate,  Fe^'aPoO;,  in  about  the  ratio  of  3  mols.  of 
the  latter  to  4  of  the  former.  D.  B. 


A  New  and  Remarkable  Mineral  Locality  in  Fairfield, 
Connecticut,  with  a  Description  of  New  Species  occurring 
there.  Third  Paper.  By  G.  J.  Beush  and  E.  S.  Dana  (A met:  J. 
Set.,  18,  45). — In  this  locality,  as  already  observed  (this  Journal, 
36,  891),  phosphates  of  manganese  ©ccur  together  with  felspar  (albite), 
and  spodumene.  The  spodumene  is  mostly  decomposed,  and  the  pro- 
ducts of  its  decomposition,  chiefly  cymatolite  (pihlite),  will  form  the 
subject  of  a  future  communication.  Associated  with  it  are  also : 
manganese-spar,  apatite,  garnet,  uranium  pitch-blende  in  black 
shining  octohedrons ;  also  uranium  phosphates  and  a  silicate  con- 
taining uranium,  nearly  related  to  chrysolite.  Lastly,  a  green  chloritic 
mineral  is  found  in  considerable  quantity,  together  with  a  rather  large 
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mass  of  ordinary  dark- coloured  lithiophilite  occurring  in  ronndish  or 
angular  lumps  of  the  size  of  a  cherry,  or  several  inches  in  diameter, 
and  cellular  or  granular  manganese-spar  containing  crystals  of  chaba- 
site  in  its  cavities.  This  green  mineral  is  intimately  mixed'  with  all 
the  phosphates,  especially  with  eosphorite. 

The  comparatively  dark-coloured  lithiophilite,  of  clove-brown 
colour,  contains  more  manganese  and  less  iron  than  the  variety  pre- 
viously analysed  (this  Journal,  36,  892).     Its  analysis  gave  : — 

P2O5.  FeO.  MnO.  U^O.  Na.p.         H2O.         Gangue. 

45-22        13-01         32-02        9-26        0-29        0-17        0*29  =  100-26 

Hence  the  formula  Il'R"P04  =  R'^PO*,  B>",V^Os. 

A  comparison  of  the  analyses  of  triphylite  from  various  localities 
collected  by  S.  L.  Penfield  (this  Journal,  36,  695)  with  those  of 
lithiophilite,  shows  that  between  these  two  minerals  there  exists  a  series 
similar  to  that  formed  by  the  carbonates  of  manganese  and  iron.  This 
series  extends  from  the  triphylite  of  Bodenmais  containing  36-21  per 
cent,  FeO  and  8-96  MnO  to  lithiophilite  (first  occurrence)  containing 
4-02  per  cent.  FeO  and  40-86  MnO.  The  specific  gravity  of  the  darker- 
coloured  lithiophilite  is  3-482. 

The  eosphorite  imbedded  in  the  green  chloritic  mineral  likewise 
differs  somewhat  in  composition  from  the  previously-analysed  mineral 
(this  Journal,  36,  20),  though  the  two  exhibit  similar  properties. 


PA- 

AI2O3. 

FeO. 

MnO. 

CaO. 

HoO. 

Insol. 

31-39 

21-34 

6-62 

22-92 

1-48 

15-28 

1-46 

=  100-49 

Hence  the  formula  R2Al2P20io,4H20 

'  =  AI2P2O8  +  2H2(Mn 

,Fe)02  + 

2H2O.     Sp.  gr.  =  3-11. 

The  green  chloritic  mineral  above  mentioned  was  found,  on 
further  examination,  not  to  consist  of  a  single  compound,  as  even  its 
purest  portions  exhibited  under  the  microscope  numerous  small  crys- 
tals of  quartz  and  apatite,  whilst  felspar,  mica,  quartz,  apatite,  chaba- 
site,  and  the  phosphates  of  manganese  were  visible  even  by  macro- 
scopic examination.  The  granular  to  cryptocrystalline  ground-mass 
thereby  exhibited  could  not  be  further  resolved  by  the  microscope, 
and  appeared  to  be  tolerably  homogeneous. 

An  analysis  made  with  very  pure  material,  gave : — 

SiOo.       AI2O3.     FeoOg.     FeO.      MnO.     MgO.    NajO.     K^O.       LijO.        CaO. 
20-72     14-67     2-67     19-56     2-22     5-19     0-51     0-09    traces     12-34 

P2O5.         Insol.       •   H2O. 

8-84        3-89        8-84  =  99-54 

Deducting  the  phosphoric  acid,  together  with  the  quantity  of  lime 
required  to  form  apatite  therewith,  and  neglecting  the  insoluble  re- 
sidue, the  composition,  of  the  chloritic  mineral  comes  out  as  fol- 
lows : — 

SiOg.  AI2O3.         FegOg.  FeO.  MnO.         MgO.         CaO.  NasO. 

27-43        19-42        3-54        25-89        2-94        6-87        0-95        0-68 

K2O.  H2O. 

0-12        11-70  =  99-54 
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a  result  whicli  approximates  very  nearly  to  the  composition  of  certain 
minerals  of  the  chlorite  group,  viz.,  delessite  and  chlorite. 

Heated  in  a  closed  tube,  the  mineral  gives  off  water  and  melts  to  a 
black  magnetic  mass.  With  fluxes  it  exhibits  the  reactions  of  silica, 
iron,  and  manganese.  It  dissolves  in  hydrochloric  acid,  leaving  a 
residne  of  silica  and  of  an  aluminium  silicate  (perhaps  cymatolite). 
Hardness  =  2*5.     Sp.  gr.  of  the  purest  portions  =  2*85 — 2'89. 

Chabasite  is  found  imbedded  in  irregular  masses  in  quartz,  in  the 
chloritic  mineral,  and  in  the  cellular  or  granular  manganese-spar.  In 
the  cavities  of  this  latter  it  occurs  also  in  small  rhombohedrons,  whose 
polar  edge-angle  measures  96''  45'.  Analysis  of  material  as  pure  as 
could  be  obtained  gave  : — 

SiOs-      AI2O3.     Fe^Og.    MnO.    CaO.      K2O.     NaoO.      H2O.       Quartz. 

49-32    17-58     1-99     0-56     6-73     2-83     1-44     17-83      2-78  =  100-96 

Lustre  vitreous  to  waxy ;  colour,  dark -yellow  to  reddish-brown. 
H.  =  4-5.     Sp.  gr.  2-16. 

Bhodochrosite  (Manganspath). — This  mineral,  differing  from  that  for- 
merly  described,  was  found  imbedded  in  lithiophilite,  exhibiting  a 
flesh-red  colour,  and  differing  from  the  latter  only  by  its  rhorabohedral 
cleavage,  the  cleavage-faces  being,  however,  dull-coloured  or  white. 
It  was  granular  and  much  contaminated  with  quartz,  apatite,  and 
chabasite. 

Analysis  gave  as  a  mean  result : — 

CO2.  FeO.  MnO.  CaO.  MgO.  Insol. 

37-80         16-76         44-59         0-33         traces         0-32  =  99-80 

agreeing  nearly  with  the  formula  MnO,C02.  H.  W. 

Autunite.  By  A.  Brezina  (Jahrb.  f.  Min.,  1879,  900—901).— 
Former  work  on  this  subject  is  reviewed  by  the  author,  who  has  ob- 
tained specimens  from  Johanngeorgenstadt,  whicli  he  does  not  con- 
sider as  rhombic,  but  monosymmetrical  with  the  values  a  :  b  :  c  = 
0-3463  :  1 :  0-3525  and  (3  =  89°  30'.  Crystals  tabular  through  cx)i?oo, 
and  bordered  by  coPoo  and  OP,  or  two  small  unmeasurable  faces.  The 
vibration  directions  in  oo-Rco  make  4°  40'  with  the  edge  co^oo :  coPco. 
Twins  very  common  with  the  twin  plane  —  ^cx?.  H.  B. 

Hedyphane    containing    Baryta,    from   Laangban.      By    G. 

LiNDSTROM  (Jahrh.  f.  Mm.,  1879,  896). — Resembles  ordinary  hedy- 
phane except  in  its  higher  sp.  gr.,  viz.,  5-82  instead  of  5-4 — 5*5 ;  and 
in  containing  barium : — 


A820,. 

P2O5. 

CO2. 

Cl. 

PbO. 

BaO.     CaO. 

MgO.    FeO.     Na20 

28-18 

0-63 

1-07 

3-05 
K2O. 
0-09 

49-44 

Insol, 

0-42 

8-03     8-99 
=  100-27 

0-24    0-08    0-15 

Leaving  out  the  FeO,  K3O,  NaoO,  CaCOa,  and  "  insoluble,"  these 
numbers  give  the  normal  formula  3(3RO.As205)  +  PbCla. 

H.  B. 
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Arsenates  from  Joachimsthal.  Bj  A.  Scheauf  (Zeitchr.  f. 
Krystallographiey  1880,  4,  277—285;  Jahrh.f.  Min.,  1881,  1,  14).— 
1.  Mixite,  a  new  copper-bismuth  hydroarsenate,  was  found,  together 
with  chalkolite  and  bismuthite,  amongst  decomposed  bismuth  ores. 
Colour  emerald  to  bluish-green.  Streak  lighter.  H.  =  3 — 4.  Sp.  gr.  = 
2*66.  Finest  fibres  nearly  transparent.  It  occurs  on  impure  yellow 
bismuth  ochre,  partly  in  films,  partly  in  irregularly  scattered  thick 
portions.  In  dilute  nitric  acid  it  immediately  becomes  covered  with  a 
layer  of  shining  white  powder,  consisting  of  insoluble  bismuth 
arsenate,  whilst  the  cupric  arsenate  present  is  completely  dissolved. 
The  mean  of  several  analyses  gave : — 

CuO.  FeO.  CaO.  BiaOa-      AsgOs.PsOs.     Hp. 

43-21        1-52        0-83        1307        30'45         11*07  =  10015 

leading  to  the  formula  Cu2oBi2AsioH4407o,  which  requires  44*08  per  cent. 
CuO,  12-99  BisOa,  31-93  AS2O5,  and  11-00  H2O.  In  the  exsiccator 
the  mineral  loses  in  24  hours  1-84  per  cent,  water,  which  is  reabsorbed 
on  exposure  to  the  air;  at  100°  it  loses  4-09,  and  at  175°,  5-86  per 
cent,  water.  At  a  red  heat  the  light  colour  changes  to  a  permanent 
blackish-green.  As  the  bismuth  arsenate  is  very  easily  separable, 
the  mineral  may  perhaps  be  represented  by  the  formula 

4(Cu3As208,2CuH202,3H20)  +  Bi2As208  +  2H2O. 

The  minerals  by  whose  decomposition  mixite  is  produced,  consist 
of  various  bismuth  ores  and  bismuthiferous  fahl-ores.  The  accom- 
panying uranium-mica  contains  P2O5,  and  not  AsoOj,  as  might  have 
been  expected  in  a  mineral  associated  with  mixite.  It  is,  in  fact, 
chalkolite,  and  apparently  optically  uniaxial.  Another  accompanying 
mineral  is  bismuth-carbonate  in  prisms  with  conchoidal  or  curved 
faces,  mostly  hollow  within,  grey  to  brownish-green,  with  vitreous  to 
adamantine  lustre,  decrepitating,  containing  Bi,  CO2,  and  H2O,  but  no 
arsenic. 

2.  Wapplerite. — This  mineral  was  formerly  described  by  the  author 
as  monoclinic  (this  Journal,  1875,  739),  but  is  now  regarded  by  him  as 
triclinic  with  the  axial  ratio  a  :  b  :  c  =  1  :  1-11002  :  0-29037,  and  the 
axial  angles  a  =  90°  13'  55'' ;  ^  =  95°  20' ;  7  =  90°  10'  35",  deviating 
therefore  but  slightly  from  a  monoclinic  system.  The  morphological 
relations  of  wapplerite  to  rosslerite  formerly  pointed  out  by  the  author, 
he  now  regards  as  established.  Wapplerite  is  accordingly  the  original 
mineral  from  which  rosslerite  is  formed  by  addition  of  water.  Some 
crystals  of  wapplerite,  which  had  been  kept  for  two  years  in  corked 
bottles,  were  found  to  be  converted  in  their  interior  into  a  white  in- 
coherent mass. 

Fharmacolite. — Besides  the  faces  of  this  mineral  given  in  Miller's 
Mineralogy ,  viz.,  ooPcb,  ooP,  cx)P3,  Pob,  3Pf ,  the  author  has  observed 
+  P.  The  faces  of  this  form  are,  however,  very  small.  The  axial 
system  is  a  ;  6  :  c  =  0-61373  :  1  :  0-36223;  |S  =  88°  13-4'. 

H.  W. 

Analyses  of  Minerals.  By  T.  Nordsteom  (Jahrh.  f.  Min.,  1879, 
895 — 896). — (1.)  Yanadinite,  discovered  at  Bolet,  gave  on  analysis: — 
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CI.  Pb.  PbO.  FeO.       V2O5  by  loss. 

2-34         6-67         71-99  1-39  17-61  =  100-00 

Phosphoric  acid  was  absent.  E.  Cohen  compares  with  the  above 
an  analysis  made  on  a  sample — form  coP  .  P — from  Wanlock  Head. 

SiOg.     FeO.    CaO.     MgO.      CI.        Pb.       PbO.       YoOs-      AsPs. 

0-28    1-32    0-81     0-21     2-44     7-15     69-17     18-89     0-53  =  100-80 

(2.)  A  mineral  containing  selenium  from  Fahlun.  This,  which  does 
not  appear  to  be  a  definite  substance,  contains  approximately  Bi  50 
])er  cent.,  Pb  17 — 20  per  cent.,  S  and  Se  5  per  cent.,  a  percentage 
greater  than  any  previously  met  with  in  the  district.  H.  B. 

Chemical  Composition  of  the  Micas.  By  C.  Rammelsberg 
(Jahrb.  f.  Min.,  1881,  1,  Ref.  365— 371).— In  this  paper  the  author 
gives  a  chemical  classification  of  the  micas  founded  on  his  analyses  of 
the  lithia  micas  published  in  1879  (this  Journal,  35,  19)  and  sixteen 
new  analyses  of  micas  of  different  species.  The  general  result  of 
these  investigations  is,  that  micas  are  partly  singulosilicates,  RiSiOi  = 
2R20,Si02,  and  partly  compounds  of  these  with  bisilicates,  or  R2Si03  = 
R20,Si02.  Every  mica  is  made  up  of  similarly  constituted  silicates. 
These,  however,  are  not  present  in  constant  molecular  proportions, 
and  consequently  their  union  must  be  regarded  as  resulting  not  merely 
from  the  isomorphism  of  corresponding  degrees  of  silicatisation  of  the 
metals  R',  R",  and  (R2)''*,  but  also  from  that  of  the  singulosilicates  and 
bisilicates. 

Micas  which  qualitatively  are  very  closely  related  to  one  another  are 
not  always  sto'ichiometrically  analogous.  Rammelsberg  therefore 
groups  the  micas  according  to  their  qualitative  resemblance,  the 
alkali-micas  (those  containing  only  alkali-metals)  being  in  this  respect 
contrasted  with  those  which  also  contain  bivalent  elements,  viz.,  the 
magnesium,  barium,  and  iron  micas.  This  mode  of  classification 
implies  that  Rammelsberg  does  not  accept  Tschermak^s  classification 
of  the  micas  founded  on  their  physical  as  well  as  their  chemical  pro- 
perties (this  Journal,  38,  532).  In  opposition  to  this  mode  of  arrant^e- 
ment,  he  points  out  that  the  physical,  and  especially  the  optical,  dif- 
ference* of  these  minerals,  cannot  always  be  shown  to  arise  from  dif- 
ference of  chemical  composition. 

The  following  are  the  results  of  Rammelsberg's  new  analyses  and 
the  formulse  of  the  several  groups  thence  deduced :  — 

I.  Alkali  Micas. — A.  Soc^ium-mica. — Singnlosilieates, 
R'jAlaSiaOs  =  R'4Si04>Al4Si30i2-     Gotthurd  ;  Pregratten. 

B.  Potassium  Micas.  — First  Division.  —  Singulosilicates, 
B»2Al2Si208,  almost  always  mixed  with  small  quantities  of  Mg  and  Fe 
in  the  form  R"2Si04.  Leinsterberg  ;  Glendalough,  Droifelsengebirge ; 
Grindelwald. 

Second  Division. — Compo-undsof  Singulo-andBi  -silicates. — 
First  Series. — 1  mol.  bisilicate  to  3  mols.  siugulosilicate. 

VOL.   XL.  2   0 
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rsR'aSiOg  1         r5ii'4Si04 

<^    R"Si03    >  +3  <^    R' 
LSR^iSiaOgJ  L5R^ 

Newly  analysed:  (1.)  Soutli  Royalston,  Massachusetts;  broadly 
laminar,  grey.  (2.)  Ytterby;  white.  (3.)  Braddbo,  near  Fahlun; 
brownish-grey. 


»R'4Si04     1 

R'ioR"S^*6Sii2045  =  <;    R"Si03    !>  +  3  <;    R^SiO*    > 

^~  ^R^'SiaOiJ 


F. 

Si02.             AI2O3. 

FeA- 

FeO.      MgO. 

KgO. 

Na^O. 

(1.) 

0-74 

45-97      30-40 

5-11 

1-05       2-03 

9-92 

0-59 

(2.) 

0-94 

45-21      33-40 

2-78 

2-00       1-58 

10-71 

0-42 

(3.) 

0-64 

47-13      30-60 

HoOf. 
(1.)  4-00 
(2.)  3-95 
(3.)  4-02 

4-81 

0'50 
0-33 
0-76 

0-61       1-30 

^  100'31 
=  100-32 
=  100-87 

10-26 

0-74 

To  this  division  also  belong  potassinm-micas  from  Zillerthal,  Rothen- 
kopf,  Aschaffenburg,  Soboth,  Styria,  Ochozk.  That  these  micas  are 
not  mixtures  of  pure  potassium-mica  (singulosilicate)  with  magne- 
sium-mica is  evident  from  the  fact  that  the  magnesium-micas,  as  well 
as  these  potassium- micas,  are  compounds  of  1  mol.  bisilicate  with 
3  mols.  singulosilicate,  and  that  the  iron  magnesium  micas  are  gin- 
gulosilicates. 

Second  Series. — 1  mol.  bisilicate  to  1  mol.  singulosilicate.  R'sSiaO^  = 
R'2Si03  +  R'4Si04.     (In  part). 


r7R'2Si03l  r7R'4Si04 

R'uR''2R^Sii8063=<    2R"2Si03    >      +      <    2R"2Si04 

t6RSi309  J  L6R^Si30i 


}■ 


C.  Lithium  Miens. — Compounds  of  1  mol.  singulosilicate  with  3  mols. 
bisilicate,  R'loSiiOia  =  3R'2Si03  +  R'iSiOi,  viz.  :— 

Rozena  and  Paris  (Maine), 

T?'  "R  Q,-  n     —  Q/I^'2Si03  \     ,     /R4'Si04  1 
R,o4^5feia6U52   ^    ^I^SigO,    /     +     IR^SisOiJ- 

T      1,  1  T?'  T?  Q'  n        Q/7R'2Si03l    j^    r7R'4Si04  1 

Jusehakowa,  R  uRsSi^oOea  =  3  |  g^g.^^^  j    +  |  q^^^^-^q^^  | 

II.  Magnesium  Micas. — These  micas  contain  the  maximum  amount 
of  magnesia  (nearly  80  per  cent.),  and  are  nearly  or  quite  free  from 
iron.  They  are  essentially  distinguished  frorn.  the  iron  magnesium 
micas  by  their  higher  proportion  of  acid  (up  to  44  per  cent.)  ;  they  are 
white  or  light- coloured. 

Compounds  of  1  mol.  bisilicate  with  3  mols.  singulosili- 
cate, R'uSiiOis  =  R'2Si03  +  3R'4Si06.  In  all  of  them  R  :  R^'  =  1  :  5, 
so  that  their  formula  is  : — 

*  R^  =  AI2,  Fe2,  &c.  t  Combined,  J  Hygroscopic. 
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Newly  analysed :  (1.)  Rossie,  New  York ;  yellow,  six-sided  prisms. 
(2.)  Gouverneur,  St.  Lawrence  Co.,  New  York;  light  brown. 
(3.)  Pargas;  brownish. 


F. 

SiOs. 

AI2O3, 

FesOg. 

FeO.          MgO. 

K2O. 

(1) 

5-11 

4317 

13-43 

— 

1-51        27-47 

8-73 

(2.) 

5-67 

43-00 

13-27 

1-71 

—         27-70 

10-32 

(3.) 

4-59 

42-55 

Na20. 

12-74 
H2O.* 

1-31 

0-49         27-62 

8-92 

(1.)  0-92 

0-40 

— 

=  101-04 

(2.)  0-30 

0-38 

— 

=  102-35 

(3.)  1-18 

1-18 

0-32 

=  100-90 

These  micas  contain  1  mol.  of  fluosilicate  to  18 — 20  mols.  oxysilicate. 
Micas  belonging  to  this  group  are  also  found  in  Jefferson  Co.,  New 
York;  at  Edwards,  St.  Lawrence  Co.,  New  York;  at  Pennsbury, 
in  Pennsylvania ;  and  at  Ratnapura,  Ceylon. 

III.  Iron  magnesium  Micas  and  Ieon  Micas. — Singulosilicates. 
Colour,  dark  to  apparently  black.  The  amount  of  magnesium  may 
diminish  till  it  nearly  vanishes,  whilst  the  amount  of  iron  increases ; 
but  the  two  elements  do  not  stand  to  one  another  in  any  definite  rela- 
tion. The  principal  differences  between  the  individual  members  of 
this  group  are  determined  by  the  varying  ratio  of  R'  :  R"  :  R :  hence 
the  following  subdivisions  : — 

First  Series.— U^W'.USuOie  =  R'lSiOi  +  4R"2SiOi  +  R.SiaOia, 
Newly  analysed :   (1.)  Monzoni.     (2.)  Arendal. 


F. 

SiOs.         AI2O3. 

Fe.,03.       FeO.       MnO. 

MgO. 

K2O. 

(1) 

0-53 

41-70       16-86 

2-23       1-88       0-86 

24-70 

8-93 

(2.) 

1-49 

38-89      14-53 

Na20. 
(1.)  0-28 
(2.)  0-40 

4-58       7-85       1-06 

H2O. 

]-14=    99-11 

0-94  =  100-10 

20-28 

10-08 

To  the  same  group  belong  micas  from  Vesuvius  (Rammelsberg 
found  0-65  per  cent,  water;  Berwerth  found  4  per  cent.)  ;  Morawitza; 
Tschebarkul,  Siberia ;  Greenwood  furnace,  Orange  Co.,  N.Y.  ; 
Mainland,  Shetland  Isles;  certain  Scotch  micas,  according  to  Heddle's 
analyses. 

Second  Series.— R'^WA^hOis  =  R'4Si04  +  3R"2Si04  +  RoSiaO,,. 

Newly  analysed :  (1.)  Miask.  (2.)  Filipstad,  Sweden.  (3.)  Ster- 
zing,  Tyrol.     (4.)  Persberg,  Sweden. 

*  Combined.  f  Hygroscopic. 
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(1.) 

(2.) 

(3.) 
(4.) 


F.          TiOs- 

SiOj.         AI2O3.       FeaOa.        FeO. 

MnO. 

MgO. 

1-61       403 

32-49      12-34      6-66      23-60 

1-53 

5-29 

1-15        — 

38-20      15-45      8-63        8-69 

0-90 

18-08* 

trace       — 

39-82       19-25      2-62        4-62 

111 

21-41t 

0-44      2-12 

3777      15-96      6-63      1443 

— 

12-26 

K«0. 

Na20.        HgO-t       H20.§ 

(1.)  9-59 

0-88        2-42        1-31  =  101-65 

(2.)  9-17 

0-18        2-94         —    =  103-39 

(3.)  8-33 

0-66        1-69        0-18  =    99-69 

(4.)  8-23 

0-27        2-67         —    =  100-78 

Also  from  New  York,  Greenland,  Servance  in  the  Vosges,  Brevig. 
Third  Series.— R'^W.USi.O,^  =  WSiOi  -+-  2R''2Si04  +  RaSigOis. 
Newlj  analysed :  (1.)  Hittero  in  Norway.     (2.)  Renchsthal  in  the 
Schwarzwald. 

F.  SiOg.         AI2O3.        FesOa.         FeO.         MgO.        X^O.      NagO. 

(1.)    1-29       39-01       15-44      9-37       13*67       11-30      8-62       014 
(2.)   trace      a7-79       18-79       6-48       15-28         9-72       8-93       1-92 
HaO.t  H20.§ 

,    (I.)  2-93  0-12  =  101-89 

(2.)  2-33  —    =  101-24 

Also :  Freiberg  (black  mica  from  grey  gneiss)  ;  Lierwiese  in  the 
Eifel;  Portland,  Connecticut;  Kadauthal,  in  the  Hartz.  Further, 
micas  from  Scotland,  according  to  Heddle,  partly  lepidomelane,  partly 
haughtonite. 

Fourth  Series.— ^,'^^",^^{,020  =  R'^SiOi  +  3R"iSi04  +  2R2Si30ij. 

A  titaniferous,  but  nearly  pure  iron  mica,  black  with  green  trans- 
lucence.     (1.)  Brevig.     (2.)   St.  Dennis. 


F. 

TiOs. 

SiOg.        AI2O3. 

FeaOg. 

FeO. 

MnO.    MgO. 

K2O. 

(1.)  1-29 

2-42 

32-97       11-88 

16-48 

20-72 

3-64     1-08 

8-03 

(2.)  4-23 

37-93      24-89 
NaoO. 
(1.)  0-30 
(2.)  0-40 

7-85 
HoO. 
3-35  = 
1-54  = 

14-87 

102-16 

100-63 

—      0-28 

8-64 

Of  the  3-5  per  cent,  water  in  (1),  only  0-5  per  cent,  is  regarded  as 
essential.     To  this  series  also  belongs  the  iron  mica  from  Wiborg. 

Fifth  Series.-^U\U" ^^ShOze  =  3R'4Si04  -H  3R''2Si04  +  4^38130,2. 
This  composition  was  exhibited  by  a  brown-black  iron  mica  from 
St.  Dennis,  in  Cornwall.  To  the  same  series  belongs  also  a  mica  from 
Persberg,  designated  by  Hausmann  as  lepidomelane. 

Isolated  amongst  micas,  comparatively  poor  in  magnesia,  and  consist- 
ing of  singulosilicates,  are  the  followiug : — 

Mica  from  Tonalifce  (Baltzer)  : 

R'2R"2R4Si4oO40   =    R'4Si04    +    7R''2Si04    +    4S,oSi30i2. 

Aberdeen  (Haughton)  : 

R'4R"4U4Si9036    =    R'4Si04    +    R"2Si04    +    2R2Si30,2. 

*  Including  I'S  CaO.  f  Including  1-41  BaO. 

X  Combined.  §  Hygroscopic. 
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Ballyelin,  Ireland  (HangKton)  : 

R'2ll"^Si40i6  =  il'4Si04  +  R^'aSiOi  +  2R2Si30i2. 

Brevig  (Scheerer). — A  black  mica  with  4!§  per  cent,  titanic  acid, 
accompanying  astrophyllite : — 

R'l3R"8^4Sii3052   =    3R'4Si04    +    4R"2Si04    +    2R2Si30i2. 

IV.  Lithium  iron  Micas. — The  mica  of  this  group  from  Zinnwald 
is  a  compound  of  2  mols.  bisilicate  with  1  mol.  singulosilicate.  R^SiiOio 
=  2R"2Si03  +  R'4Si04.  The  analyses  of  the  mineral  by  Rammelsberg 
and  by  Berwerth  both  lead  to  this  general  formula.  The  special 
formulae,  based  severally  on  the  proportion  (1)  R'  :  R"  :  R  :  Si  = 
2  :  0-8  :  1  :  3-6 ;  or  (2)  =  2  :  066  :  1  :  3-5,  are  as  follows  :— 

rsRVSio^]       r5R'4Si04 

(1.)  R'ieR"4R5Si,Oeo  =  2  <^  4R"Si03  ^  +  <  4R"2Si04 

L5RSi309j  [SR^SisOia 

f3R'2Si03]         r2R'4Si04 

(2.)  R'xoR^R6S2iO,o   =    <  2R"Si03  V  +  <  2R''2Si04 

[SRSisOg   J  L3R2Si30i2 

16 — 12  mols.  oxysilicate  are  present  to  1  mol.  fluosilicate. 

V.  Barium  Mica. — This  white  mica  from  Sterzing,  containing  6  per 
cent,  baryta  and  small  quantities  of  iron  and  magnesium,  is  like  the 
accompanying  brown  mica  (p.  636) ,  a  mixture  of  singulosilicates. 

R'eR"2R4Si9036  =  2R'4Si04  +  R'-^SiOi  +  2R2Si30i2. 

Its  analysis  gave  : — 

SiOs.  AI2O3.         FeoO;^.      FeO(Mn).     MgO.         BaO.  CaO.  KoO. 

42-90         32-40        trace         2-40         3-10         5-82         0*80         7-47 

Na^O.        H2O. 
1-73        3-02  =  99-64 

The  analysis  by  Bergmann  of  a  barium  mica  from  the  Habachthal 
leads  on  the  other  hand  to  the  formula  of  a  compound  of  1  mol.  sin- 
gulosilicate and  1  mol.  bisilicate.  H.  W. 

Euphotide  of  Elba.  By  A.  Cossa  {Jahrh.  f.  Mm.,  1881,  1,  Ref. 
198). — The  rock  examined  was  from  the  great  mass  of  euphotide  on 
the  west  side  of  the  Gulf  of  Pracchio.  It  consists  of  diallage  and  labra- 
dorite,  the  latter  being  in  the  larger  proportion. 

Analysis  gave  :  (1.)  Diallage.     (2.)  Labradorite  : — 


SiOa.          CaO. 

MgO.         FeO.       FesO^.     Al^Oa. 

Cr.Oa. 

(1.)  49-60      20-34 

16-49      6-73        —         5-05 

0-55 

(2.)  50-63      11-00 

trace        —          1-41     2999 

— 

(3.)  50-68      14-05 

—           —          —       31-73 

— 

MiiiOs. 

NagO.      K3O.      HaO. 

(1.)  trace 

—        —       1-49  =  100-25 

(2.)     - 

4-77     0-23     0-99  =     9902 

(3.)     ^ 

3*54 
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No.  3  gives  tlie  composition  of  a  felspar  containing  70  per  cent, 
anorthite,  and  an  amount  of  silica  nearly  equal  to  that  of  tlie  felspar 
under  examination. 

Both  minerals  appear  to  have  been  somewhat  weathered,  as  shown 
by  the  amounts  of  water.  The  felspar  stands,  according  to  Tschermak's 
theory,  on  the  limit  between  the  labradorite  and  bytownite  series,  and 
answers  nearly,  so  far  as  its  proportion  of  silica  is  concerned,  to  a 
mixture  of  65 — 70  per  cent,  anorthite,  and  35 — 30  per  cent,  albite, 
but  contains  too  little  lime  and  too  much  alkali  for  such  a  mixture. 

H.  W. 

Analysis  of  Amphibole  from  Amelia  Co.,  Virginia.    By  F.  A. 

Massie  (GJiem.  Nevjs,  42,  194). — This  mineral  was  found  accompany- 
ing asbestos  in  the  form  of  light  green  crystals,  which  are  generally 
about  1  to  2  mm.  long,  and -J  to  1  mm.  through  laterally.  The  angle 
I/^XI  =  124°  30'  was  repeatedly  obtained  with  the  microgoniometer, 
as  also  the  same  angle  between  cleavage  planes.  Hardness  =  nearly 
6;  sp.  gr.  3*041;  lustre  vitreous ;  streak  almost  white;  as  transparent 
as  green  window  glass;  fusible  with  difficulty  before  the  blowpipe 
flame.     Analysis  gave : — 

SiOs.  AI2O3.        FesOg.         FeO.  MgO.  CaO.  H2O. 

56-96        4-32        2-45        2-24        22-33        11-44        0-31 

corresponding  with  the  forniula  (^i  R"  +  tz  ^' ')  Si03,  that  of  a 
meta- silicate,  mainly  of  magnesium  and  calcium,  with  a  certain 
amount  of  isomorphous  replacement  of  dyad  and  triad  iron  by 
aluminium.  D.  B. 

Lime  Iron  Garnet  ("Demantoid"),  from  Syssertzk  in  the 
Urals.  By  A.  Losch  (Jahrb.  f.  Min.,  1879,  785— 791).— The  author 
describes  the  locality  and  the  mode  of  occurrence  of  this  mineral,  and 
some  results  obtained  in  its  examination.  Its  true  nature  has  only 
been  known  some  four  years,  it  having  been  very  generally  considered 
as  chrysolite  by  lapidaries.  It  occurs  in  clefts  in  a  peculiar  serpentine- 
like rock  with  dolomite,  clay,  magnetic  iron,  and  serpentine  asbestos. 
The  grey  or  greyish-green  rock  contains  small  earthy  particles  and 
black  grains,  the  ground-mass  being  an  irregular  aggregate  of  radiat- 
ing plates  of  a  colourless  rhombic  mineral,  having  a  composition 
similar  to  serpentine ;  there  are  also  dolomite,  green  garnets,  chrome 
and  magnetic  ii'on  in  small  grains  dispersed  throughout.  The  im- 
bedded garnets  are  generally  elongated  in  form,  or  lie  close  together 
as  though  pressed  against  each  other,  but  separated  by  films  of 
serpentine,  still  much  more  generally  in  irregular  modules,  j — 2  inches 
in  diameter.  These  latter  consist  of  a  great  number  of  quite  irregu- 
larly grouped  particles  lying  close  to  one  another,  but  always  separated 
by  serpentine  films.  So  far  only  one  definite  garnet  crystal  has  been 
found,  it  shows  the  forms  ooO .  202,  but  its  faces  and  edges  are  im- 
perfect and  rounded.  The  crystals  of  magnetic  iron,  ooO,  are  likewise, 
but  very  imperfectly  developed,  and  this  the  author  considers  to  be 
produced  by  the  resistance  of  the  medium  in  which  the  crystals  have 


Si02. 

AI2O3 

(1.)  35-56 

0-57 

(2.)  35-50 

0-70 

CaO. 

MgO. 

33-05 

0-16 

=  100-78 

32-90 

0-21 

=  100-82 
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been  formed.  The  garnets  examined  microscopically  are  perfectly 
pure  and  structureless  ;  in  colour  they  are  emerald-green  to  a  rather 
deep  yellowish-brown,  generally  of  a  light  yellowish-green.  When 
polished  they  show  a  splendid  play  of  colours,  owing  to  their  perfect 
transparency  and  high  index  of  refraction ;  and  were  it  not  for  insuffi- 
cient hardness  (somewhat  less  than  that  of  quartz)  and  occurrence 
in  small  pieces,  it  would  become  a  much  valued  precious  stone.  It 
fuses  with  great  difficulty,  and  is  decomposed  easily  by  acids  with 
separation  of  flaky  silica.  The  means  of  two  analyses  of  (1)  a  light 
grass-green  variety,  and  of  (2)  a  deep  emerald-green  variety  are  : — 

FeaOa.        PeO. 
30-80      0-64 

No.  2  contained  a  small  quantity  of  chromium,  which  was  not  the 
case  with  No.  1.  Sp.  gr.  =  3-838.  A  quantity  on  fusion  in  a  furnace 
lost  0-33  per  cent.,  and  contained  2-82  per  cent,  more  iron  as  FeO 
than  the  original  mineral ;  the  fused  mass  was  brittle,  and  but  slightly 
transparent.  H.  B. 

Hypersthene  from  Bodenmais.  By  F.  Becke  (Jahrb.  f.  Min., 
1881, 1,  Ref.  195). — This  mineral  (described  by  Kenngott  as  fieinite) 
occurs  in  fragments  and  crystals  up  to  4  cm.  long,  intergrown  with 
the  well-known  minerals  occurring  at  Bodenmais,  especially  with 
iftagnetic  pyrites.  Colour  black-brown.  Streak  light  brownish. 
Lustre  vitreous  to  pitchy  on  the  natural  laces.  Hardness  =  6.  The 
crystals  are  rhombic.  Observed  faces  coPcib,  coPco,  OP,  coP,  ooP2, 
JPcb,  iPcb,  iPcb,  IP^,  4P,  f  P|.  The  optical  properties  agree  with 
those  of  other  hypersthenes. 

Microscopic  examination  shows  but  few  inclosed  minerals,  a  small 
quantity  of  magnetic  pyrites  being  however  visible  to  the  naked  eye. 
Sp.  gr.  3*449;  after  deduction  of  1'2  per  cent,  magnetic  pyrites, 
3-439. 

In  the  following  table  I,  is  the  direct  result  of  analysis ;  II, 
the  composition  calculated  to  100",  after  deduction  of  admixtures 
(magnetic  pyrites  and  apatite)  ;  III,  the  composition  calculated  from 
the  formula  given  below  : — 


SiOs. 

P2O5. 

AI2O3. 

FesOg. 

FeO. 

MnO. 

MgO. 

48-86 

0-42 

1-92 

4-80 

12-13 

5-32 

21-07 

51-23 

— 

2-02 

5-04 

1302 

5-58 

22-08 

60-83 

CaO. 

1-96 

4-59 
H2O. 

13-70 

Magnetic 
pyrites. 

5-40 

22-46 

1-48 

1-35 

1-20  = 

98-85 

1-03 

— 

—       := 

100 

1-06 

— 

—       = 

100 

le  formula   is    2(Si02, 

AliOa,  M 

gO)  +  3(SiO,,    I 

e.03,  Mg 

540  ABSTRACTS  OF  CHEMICAL  PAPERS. 

2(2Si02,  CaO,  MgO)  +  26(2Si02,  2MgO)  +  10(2SiO.,  2FeO)  + 
4(2810.2,  2MnO).  Remarkable  is  the  large  amount  of  Fe203  required  by 
the  term  SiOa,  Fe203,  MgO.  In  consequence  of  incipient  weathering, 
the  analysis  gives  somewhat  too  much  FoaOa,  and  somewhat  too  little 
FeO.  H.  W. 

The  Dunite  of  the  Jenks  Mine,  Macon  Co.,  N.  Carolina. 
By  R.  W.  Raymond  {Jahrh.  f.  Min.,  1880,  2,  Ref.  302).— This  rock 
occurs,  rarely  striatified,  in  Laurentian  crystalline  slates.  It  is  crystal- 
line, and  in  some  places  exhibits  an  apparent  stratification,  which,  how- 
ever, does  not  accord  with  that  of  the  neighbouring  rock ;  it  contains 
separated  crystals  of  magnetite  and  chromite. — Analyses,  1.  From 
Webster  by  G-enth. — 2.  From  Culsagee  by  Chatard  : — 


Loss  by      Chro- 

SiOs. 

AI2O3. 

FeO. 

WxO. 

MgO. 

CaO. 

ignition.  mite,  &c. 

41-89 

trace 

7-39 

0-35 

49-13 

0-06 

0-82      0-58     =  100-22 

41-58 

0-14 

7-49 

0-34 

49-28 

O'll 

1-72        —      =  100-66 

The  dunite  of  the  Jenks  mine  contains  five  parallel  layers  of  chlorite, 
varying  in  thickness  from  a  few  inches  to  several  feet,  which  contain 
the  greater  part  of  the  corundum.  In  each  of  these  zones,  the  corun- 
dum appears  in  a  different  variety,  these  varieties  being  distinguished 
chiefly  according  to  colour  and  transparency,  viz.,  ruby,  sapphire, 
asteria,  emery,  amethyst,  girasol,  chatoyant,  and  white  sapphire.  The 
exploration  of  corundum  in  the  Webster  and  Culsagee  mines  is  for 
the  present  discontinued.  H.  W.  , 

Minerals  of  the  Clay  Group.  By  R.  Helmhacker  {Jahrh.  f. 
■Min.,  1880,  2,  Ref.  296). — (1).  Halloy site  ivom  the  Kozla  mine,  near 
Drenkova  in  the  Bannat,  where  it  forms  a  layer  in  a  coal-seam  of  the 
lower  lias.  Imperfectly  scaly,  with  a  strong  vitreous  lustre ;  light 
wax-yellow  scales,  translucent  at  the  edges,  alternating  with  yellowish- 
white  opaque  scales  having  a  fainter  lustre,  the  two  varieties,  how- 
ever, being  united  by  others  of  intermediate  character.  Fracture 
imperfectly  conchoidal,  coarsely  splintery.  Adheres  slightly  to  the 
tongue.  The  compact  mineral,  when  immersed  in  water,  gives  off 
bubbles  of  air.  When  heated,  it  gives  off  water  and  turns  white,  after- 
wards becoming  dark  grey  and  giving  off  an  empyreumatic  odour, 
indicating  the  presence  of  organic  matter.  Before  the  blowpipe,  it 
burns  white  again,  without  melting.  Dissolves  in  acids  with  separation 
of  flocculent  silica.  Hardness  =  2-5 ;  after  ignition  4.  Sp.  gr.  1-962 
to  1-985  (determined  after  leaving  the  mineral  for  several  weeks  in 
the  exsiccator  over  sulphiiiric  acid).  The  mineral  gives  off  10  per 
cent,  water  over  sulphuric  acid  ;  18  per  cent,  at  220° ;  28'9  per  cent,  at 
a  red  heat.  Two  specimens  dried  over  sulphuric  acid  gave,  by  analysis : — 

SiOg.  AI2O3.     EePa.         CaO.  H2O.*         HaO.f 

^ , ' 

(1.)  40-19  34-84  2-56  808        15-27  =  100-93 

(2.)  36-34        32-07     0-27         2-31         10-59        1829  ^     99-87 

*  At  100°. 

t  Above  100°.     The  mineral  contains  also  traces  of  MgO,  MnO,  and  P2O5. 
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After  deduction  of  admixed  calcite,  analysis  (1)  gives  the  formula 
AlgSioOr  -|-  3aq,  and  analysis  (2)  gives  Al2Si207  +  4-|^aq,  for  the  air- 
dried  substance ;  for  the  substance  dried  at  100°,  the  quantities  of 
water  are  2aq  and  2^aq,  respectively.  Although  this  mineral,  when 
dried  at  100°,  has  the  same  composition  as  kaolin,  the  two  must 
nevertheless  be  regarded  as  distinct,  inasmuch  as  hall oy site  is  amor- 
phous, whereas  kaolin  is  made  up  of  microscopic  crystals. 

(2).  Schrotterite  from  Freienstein,  near  Leoben.  The  fragments  of 
the  mineral  so-called,  occurring  here  and  there  on  an  old  heap  of 
mining  refuse,  were  found  to  consist  of  transparent  colourless  halloy- 
site  having  a  vitreous  lustre,  and  opaque,  chalk- white  variscite  having 
a  dull  aspect  and  earthy  fracture.  The  halloysite  differs  from  that 
from  the  Bannat  above  described,  both  by  its  colour  and  by  the  fact 
that  after  drying  over  sulphuric  acid,  it  falls  to  pieces  Avith  a  slight 
noise  when  thrown  into  water,  a  property  connected  with  the  exist- 
ence of  numerous  microscopic  fissures.  Analysis  gave  numbers  lead- 
ing to  the  formula  AlaSisOv  +  4|aq ;  when  dried  at  100°  the  mineral 
contains  2jaq.  Sp.  gr.  =  2-143.  It  gives  off  3"93  per  cent,  water 
over  sulphuric  acid,  10*9  at  100",  and  28-o  at  a  red  heat. 

The  variscite  has  a  hardness  =  2,  dissolves  readily  in  acids,  glows 
somewhat  brightly  before  the  blowpipe,  and  is  infusible ;  when  immersed 
in  water,  it  becomes  translucent  with  pale  greenish  colour.  Sp.  gr. 
=  2-140.     Analysis  gave  : — • 


P205. 

25-69 

AI2O3. 
34-46 

F€.03.        CuO.          CaO.         MgO. 
0-34         0-11         1-56         010 

SO3. 
0-49 

SiOg. 
2-80 

H2O.*          HsO.f 

16-11         17-57  =  99-23 

After  deduction  of  gypsum,  calcite,  and  brown  iron  ore,  and  of 
quantities  of  AI2O3  and  H^O  equivalent  to  2*80  per  cent,  silica,  due  to 
admixed  halloysite,  these  numbers  led  to  the  formula  5(Al2P208  + 
4H2O)  -t-  4AI2H2O4,  i.e.,  to  that  of  a  raixfure  of  5  mols,  variscite  and 
4  mol.  diaspore.  As  a  chemical  combination  of  this  kind  is  by  no 
means  probable,  the  mineral  may  be  regarded  as  a  mechanical  mixture 
of  variscite  and  diaspore. 

(3).  Montmorillonite  from  Macskamezo,  near  Podurnoj  in  Transyl- 
vania. Pale  rose-red,  translucent  at  the  edges ;  falls  to  pieces  in 
water.  H.  =  1.  Sp.  gr.  =  2-52.  Melts  before  the  blowpipe  to  a 
white  enamel.  Insoluble  in  acids.  Amount  of  water  variable. 
Analysis  of  the  mineral  (certainly  not  pure)  gave  AliSiTOoo  with  2J 
— 3aq. 

(4).  Bazumowskyn  and  Pyrophyllite. — Tlte  blue  or  green  mineral 
from  the  Lavant  valley  in  Carinthia,  named  allophane  by  Kiedl,  was 
found  to  be  a  variable  aggregate  of  several  argillaceous  minerals  with 
foreign  admixtures.  Two  of  these  aggregates  were  analysed,  and  one 
of  them  was  found  to  consist  mainly  of  razumowskyn,  the  other  of 
pyrophyllite. 

The  razumowskyn  is  either  transparent  with  vitreous  lustre,  and 
Vluish  from  admixed  azurite,  or  only  translucent  and  greenish  from 

*  Given  off  at  100°.  t  Above  100^ 
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admixed  malachite ;  in  a  thin  section,  colourless  constituents  are  re- 
cognisable, together  with  the  coloured  admixtures.  Cold  hydrochloric 
acid  dissolves  out  the  coloured  copper  carbonates,  leaving  a  white 
translucent  clay,  which  is  not  attacked  till  afterwards.  Before  the 
blowpipe,  the  mineral  blackens,  but  becomes  greyish- white  after  pro- 
longed heating.  Hardness  nearly  3.  Sp.  gr.  of  several  specimens 
2*285  to  2"229.  The  mineral  placed  over  sulphuric  acid  gives  up  6*5 
to  10  per  cent,  water,  and  the  dried  substance  falls  to  pieces  when: 
immersed  in  water.  It  gives  off  8*4  per  cent,  water  at  100°,  and 
15*4  at  160°.  The  dried  mineral,  when  exposed  to  the  air,  reabsorbs 
water,  which,  with  the  exception  of  the  last  portions,  is  given  off  more 
quickly  and  at  a  lower  temperature  than  at  the  first  drying.  The 
same  peculiarity  is  exhibited  by  the  halloysite  from  Kozla.  Two 
analyses  gave : — 

SiOg.        AI2O3.       CuO.     CaO.     MgO.     H2O.*     HoO.f 
I. .      4306      25*26      3*25     0*83     trace     8*44     20*10  =  100*94 
XL.      41-94      25-55      5-77     1*80    trace     9*35     15*16=    99*57. 

According  to  I,  the  air- dried  mineral  is  a  mixture  of  94  per  cenf 
razumowskyn    (AUSiaOg   +  6aq),    with    IJ    per    cent,    calcite    and 
4f  azurite;  according  to   II,  it  is  a  mixture   of  89|  per  cent,  razu- 
mowskyn, with  2  per  cent,  calcite  and  8^  azurite. 

The  pyrophyllite  is  opaque,  white,  with  a  bluish  or  greenish  tinge, 
nearly  lustreless  ;  adheres  to  the  tongue;  infusible.  Hardness  1|  to  2. 
Sp.  gr.  2*576.  It  gave  off  7  to  8  per  cent,  water  in  the  exsic- 
cator, 1*2  per  cent,  at  100°,  2*2  at  250°,  15*5^  at  a  red  heat.  Analysis 
gave : — 

Si02.  AI2O3.  CuO.  CaO.  H2O.*  HgO.t 

43*98         37*84         1*66         trace         0*86         15*71  =  100*05 

leading  to  the  formula  4(Al2Si207  +  2H2O)  +  Jaq,  which  is  that  of 
kaolin  with  a  slight  excess  of  water.  As,  however,  this  clay  is  partly 
decomposed  by  hydrochloric  acid,  and  its  particles  when  examined  by 
the  microscope  do  not  exhibit  any  hexagonal  outlines,  it  cannot  be 
regarded  as  kaolin.  From  a  partial  analysis  of  the  extract  obtained 
with  dilute  hydrochloric  acid,  and  of  the  residue,  it  appears  probable 
that  the  clay  is  a  mixture  of  predominating  pyrophyllite  with  allophane, 
and  perhaps  a  small  quantity  of  razumowskyn.  H.  W. 

Report  on  the  Minerals  of  some  of  the  Apatite-bearing 
Veins  of  Ottawa  Co.,  Quebec,  with  Notes  on  Miscellaneous 
Rocks  and  Minerals.  By  B.  J.  Hareington  (Geol.  Survey  of  Canada, 
1879  ;  Jahrb.f.  Min.,  1881,  1,  Hef.  32), — These  veins  occur  in  almost 
exclusively  augitic  rocks,  containing  small  quantities  of  quartz  and 
orthoclase,  sometimes  also  mica  and  small  garnets,  having  mostly  the 
appearance  of  massive  eruptive  rocks,  and  occurring  together  with 
gneisses,  quartzes,  and  granular  limestones.  The  apatite  often  occurs 
in  the  augitic  rock  in  true  lodes,  which  sometimes  have  an  elongated 
structure,  but  are  mostly  quite  irregular.     The  apatite-crystals,  often 

*  Qiven  off  at  100".  f  Above  100''. 
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broken  and  cemented  together  again,  are  in  some  places  a  foot  and 
more  in  diameter,  several  feet  long,  and  weigh  several  hundred- 
weight ;  their  edges  and  summits  are  often  rounded;  In  other  places 
the  mass  is  compact  to  coarsely  granular ;  a  friable  saccharo-granular 
variety  is  common.  A  sea-green  mass  was  found  almost  free  from 
other  minerals,  and  having  a  diameter  of  nearly  20  feet.  The  colour 
is  very  various,  green  of  various  shades,  sky-blue,  red,  brown,  yellow, 
and  white.     Sp.  gr.  of  a  dark  green  variety,  3"2115. 

Thirty  minerals  have  been  found  in  the  apatite  beds,  especially 
quartz,  calcspar,  augite,  hornblende,  magnesia,  mica,  garnet,  black 
tourmalin,  titanite,  zircon,  orthoclase,  scapolite.  The  most  common 
of  these  accompanying  minerals  is  an  augite,  viz.,  an  aluminiferous 
sahlite;  a  light- coloured  variety  is  also  common.  The  augite  is  often 
converted  externally,  either  wholly  or  partially,  into  uralite. 

The  following  table  contains  the  analyses — A,  of  the  centre  of  a 
vitreous  augite  crystal ;  B,  of  its  dull  dark  crust ;  C,  of  an  aggregate 
of  hornblende  (uralite)  prisms ;  D,  of  a  blackish-green  crystal  of 
augite : — 

SiOa.         AlaOg.     FeA-       FeO.        MnO.        CaO.  MgO.         K.^O. 

A....  50-87  4-57  0-97  1'96  O'lo  24-44  15-37  050 
B....  50-90  4-82  r74  1-36  0-15  24-39  15-27  0-15 
C...  52-82  3-21  2-07  2-71  0-28  15-39  19-04  0-69 
D  . . .      51-28      2-82      1-32       9-16       0-33       2334      11-61        — 

Loss  bj 
Na90.       ignition.  Sp.  gr. 

A 0-22  1-44  =  100-49  3-181 

B     0-08  1-20  =  100-06  3-205 

C 0-90  2-40  =  99-51  3-003 

D    —  0-17  =  100-03  3-385 

The  most  remarkable  point  in  the  transition  from  A  to  C  is  the  de- 
crease of  lime  and  increase  of  magnesia. 

These  Canadian  apatite  beds  exhibit  considerable  analogy  to  the 
Norwegian  beds  described  by  Brogger  and  Reuse h.  H.  W. 

Mineralogical  Observations.  By  H.  Laspeyhes  (Zeitsoh.  f. 
Zri/s^.,  4,  244— 256 ;  Juhrb.  f.  Min.,  1881,  1,  Ref.  17).— The  seri- 
oite  of  Hallgarten  in  the  Rheingau,  is  not  a  distinct  mineral,  but  a 
dense  potash  mica.  The  essential  part  of  it  indeed  was  found  to  dis- 
solve completely  although  slowly  in  boiling  hydrochloric  acid,  whereby 
a  certain  quantity  (about  11  per  cent,)  of  microscopically  recognisable 
quartz  mixed  with  it  was  separated.  The  analysis  of  the  soluble 
portion,  calculated  on  the  pure  substance  dried  at  105°)  gave — 

•    SiOa-  Al^O,.  FeaOa.  FeO.  CaO.  MgO.  K,0. 

45-361        32-919        2-048        1-762        0-494        0-895         11-671 

Na20.  HoO. 

0-724  4-i26  =  100. 

■  The  mineral  has  therefore  the  composition  of  a  potash  mica, 
^'^(AlO^'Si^Os. 
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That  sericifce  lias  not  the  hardness  and  elasticity  of  mica  is  due  to 
its  peculiar  texture  and  structure  :  it  is  evident,  indeed,  that  a  group 
of  microscopic  scales  cannot  retain  the  properties  of  macrocrystalline 
individuals.  The  specific  gravity,  on  the  other  hand,  remains  un- 
altered,  that  found  for  sericite,  viz.,  2*8091,  being  also  that  of  potash 
mica.  The  very  slight  chromatic  polarisation  of  sericite,  which  has 
been  regarded  as  a  character  distinguishing  it  from  mica,  is  due  to 
the  extreme  thinness  of  the  plates ;  very  finely  pulverised  mica,  in 
fact,  does  not  polarise  more  strongly  than  sericite.  This  mineral  is, 
therefore,  related  to  potash  mica  in  the  same  manner  as  talc  to 
steatite  or  alabaster  to  gypsum.  Laspeyres  supposes  that  it  has  been 
produced  by  transformation  of  felspars.  H.  W. 

Notices  on  some  Austrian  Minerals.  By  Schaeizer  (Jahrh.  /. 
Min.,  1881,  1,  23). — 1.  Crystalline  Form  ef  Columbite. — The  crystal 
examined  was  from  the  granite  of  the  Austrian  side  of  the  Riesenge- 
birge ;  it  was  4  am.  long,  2  cm.  broad,  and  exhibited  the  forms 
P,  ooPco,  ooPoo,  OP,  2P2,  ooP3,  ooP6. 

2.  Pyrope  and  serpentine^  found  at  Krempe,  in  the  Bohemian  Forest. 
The  pyrope  formed  blood-red  rounded  grains,  varying  in  size  from 
that  of  a  millet-grain  to  that  of  a  pea,  lying  in  a  light-  or  dark-green 
serpentine,  and  surrounded  by  a  grey  envelope  (kelyphite,  according 
to  Schrauf ).  The  true  composition  ©f  pyrope  is  given  by  the  analysis 
of  the  red  grains — 

SiOg.  AI2O3.         FesOg.        CrsOg.         FeO.  CaO.  MgO. 

40-45        19-67        4-05        2-60        6-90        5-78        20-79  =  100-24 

This  analysis  leads  to  the  garnet-formula  R^aR'^'aSiaOia,  specially 
(Mg26Ca5Fe"2)  ( Al^oFe'^^CrO  Si360i44. 

The  serpentine  (sp.  gr.  2-906),  which  forms  the  matrix  of  the 
pyrope,  exhibits  a  varying  amount  of  H2O  and  Fe,  the  proportions  of 
which  decrease  as  that  of  magnesium  diminishes,  and  vice  versa. 
Analysis  of  lumps  free  from  magnetite  gave — 

SiOj.         AlsOg.-       CraOs.        FeO.  CaO.        MgO.  H2O. 

40-46        0-50        1-53        8-85        2-49      35-67         10-52  =   100-02 

leading  to  the  formula  7Si02,llRO,6H20  =  3(3RO,2Si02,2HoO)  + 
2(RO,Si02),  so  that  this  serpentine  appears  to  be  a  mixture  of  3  mols. 
pure  serpentine  with  1  mol.  undecomposed  olivine ;  and  this  view  of 
its  composition  is  confirmed  by  the  examination  of  thin  sections. 

3.  Pseiidomorph  after  Garnet. — The  specimen  examined  was  a 
fragment  of  a  crystal  as  large  as  the  fist,  from  the  Ctzthal,  consist- 
ing of  a  nucleus  of  pure  almandin,  1-3  per  cent.  MgO,  3  CaO,  18'5 
AI2O3,  and  41'05  Si02,  coated  with  a  layer  of  a  dark-green  chloritic 
mineral  5  mm.  thick,  greasy  to  the  touch,  and  having  the  com- 
position— 

SiOa.        AI2O3.     Fe.203.       FeO.        MgO.      CO2.     Mn.        H2O. 

24-24      22-13     1873     12-34      9-02      ""tSS^     12-67  =  99-13 

which  agrees  tolerably  well  with  that  of  the  aphrosiderite  of  Mutters- 
hausen  in  Nassau,  analysed  by  Erlenmeyer.  H.  W. 
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Canadian  Minerals.  By  C.  Hoffmann  (Chemical  Contributions  to 
the  Geology  of  Canada,  Montreal,  1880). — Cyanite  from  the  North 
Thompson  River,  British  Columbia.  Imbedded,  together  with  silvery- 
white  mica,  in  granular  quartz.  Forms  radiated  columnar  aggre- 
gates. Colour  in  parts  blue,  passing  into  greenish-grey,  rarely  almost 
colourless;  the  rest  of  a  uniform  light  bluish -grey.  Lustre  vitreous, 
subtransparent.     Sp.  gr.  =  3"6005.     Dried  at  100"  it  contained — 

SiOcj.  AI2O3.  FesOg.  CaO.  MgO. 

36-288        62-254        0-552        1-064        0-355  =  100-513 

Lazulite. — Found  three-quarters  of  a  mile  east  of  the  mouth  of  the 
Churchill  River,  district  of  Keewatin.  Massive,  in  veins  traversing 
quartz.  Colour  deep  azure-blue.  Lustre  vitreous.  Fracture  uneven. 
Brittle.  Streak  white.  Subtranslucent.  Hardness  nearly  5-5.  Sp. 
gr.  3-0445.  Colours  the  blowpipe  flame  pale  bluish-green  ;  swells  up, 
whitens,  and  falls  to  pieces,  but  does  not  fuse.  The  composition  of 
the  mineral  dried  at  lOO''  (exclusive  of  3  per  cent,  of  silica)  is  as 
follows : — 

P2O5.  AI2O.3.  FeO,  MgO.  CaO.  HoO. 

46-388       29-140      2-091       13-838       2^829       6-468  =  100-754 

Graphite. — A  specimen  of  disseminated  graphite  from  the  "  Split 
Rock  Plumbago  Mine,"  near  St,  John's  River,  New  Brunswick,  was 
found  to  contain  44-775  per  cent,  graphitic  carbon,  50-058  rock- 
matter,  and  1*167  hygroscopic  water.  The  compressed  graphite  gives 
a  fairly  black  and  shining  streak,  and  is  adapted  for  the  manufacture 
of  the  commoner  kinds  of  lead-pencils. 

Infusorial  Earth,  or  Earthy  Tripolite. — This  substance  occurs  in  con- 
siderable quantity  in  the  Pollet  River  Lake,  King's  County,  New 
Brunswick,  forming  a  deposit  4  feet  deep,  and  apparently  of  fresh 
water  origin.  In  texture,  it  resembles  an  earthy  chalk ;  very  fine- 
grained, but  harsh  to  the  touch ;  adheres  to  the  tongue.  It  has  a 
light  greyish-white  colour,  but  when  heated  in  a  closed  tube  becomes 
dark  grey  from  separation  of  carbon,  and  gives  off  an  abundance  of  a 
somewhat  ammoniacal  light  brownish-yellow  water,  showing  that  it 
contains  nitrogenous  organic  matter.  When  ignited  with  free  access 
of  air,  it  turns  white.  On  digesting  it,  either  before  or  after  ignition, 
with  boiling  potash-solution,  the  silica  readily  dissolves,  leaving  a 
small  amount  of  residue  of  a  light  reddish-brown  colour  after 
ignition. 

An  analysis  of  the  air-dried  substance  gave — 

Si02.         AI2O3.      Fe.,03.       CaO.       MgO.        CO2,  X.* 

81-49      3-15      0-95       0-34      0-28      001       13-32  =  99-54 

This  infusorial  earth  forms  an  excellent  polishing  material,  and  will 
probably  be  found  well  adapted  for  the  preparation  of  dynamite  and 
of  water-glass. 

Kaolin. — This  material  occurs  at  Grand  Frenier,   County  of  Two 

*  Water,  combined  and  hygroscopic,  and  organic  matter.  The  amounts  of 
potash  and  soda  were  not  determined. 
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Mountains,  Quebec,  in  a  dyke  from  1  to  2  feet  thick,  dipping  north- 
ward at  an  angle  of  about  50°,  and  cutting  through  flat  massive  beds 
of  sandstone.  The  sample  examined  was  in  compact  friable  masses, 
greasy  to  the  touch,  of  fine  earthy  texture,  and  adhering  to  the  tongue. 
Colour  light  brownish-yellow,  mottled  with  white.  Forms  an  exceed- 
ingly plastic  paste  with  water.     Dried  at  100°  it  gives — 

SiOj.  AI2O3.  FesOg.         CrsOg.         TiOg.         CaO.  MgO. 

3201         29-91         14-02        0-55        9*56        0-41         0-25 

FsO.  NaoO.        H2O. 

traces         13-005  =  99-715-. 

On  carefully  washing  the  clay,  a  very  small  quantity  of  a  heavy 
black  granular  powder  was  left,  consisting  mainly  of  chromite.  It 
contained  also  a  small  quantity  of  titanic  acid.  The  clay  bears  an  in- 
cipient white  heat  without  the  least  signs  of  fusion ;  at  the  same  time 
it  becomes  hard,  tough,  and  sonorous,  purplish-brown  externally, 
blackish-brown  in  the  mass. 

Alunogen. — This  mineral  was  found  on  an  old  heap  of  shale  at  the 
Scotia  Mine,  Springhill  Coal-field,  Cumberland  Co.,  Nova  Scotia, 
forming  a  crust  of  5 — 5J  cm.  thick.  Colour  white,  in  some  parts 
light  yellow.  Taste,  inky — astringent.  Melts  in  its  water  of  crystal- 
lisation, and  gives  ofi"  sulphuric  acid  at  a  higher  temperature.  Soluble 
in  water.     An  analysis  by  F.  D.  Adams  gave — 

SO3.  AI2O3.         FeA-  FeO.  CaO.         MgO.  K2O.  NaoO. 

36-935       13-479      2-888      0-157      0-140      0-138      0^087      0-131 

H2O.  Insol. 

45-109  0-235  =  99-299. 

There  was  also  a  small  quantity  of  ammonia,  the  amount  of  which 
was  not  determined. 

Iron  Ores. — Four  specimens  of  magnetite  from  various  localities 
gave  from  45-86  to  48-06  per  cent,  metallic  iron.  A  specimen  of  bog 
iron  ore  from  Thurlow,  Hastings  County,  Ontario,  gave  48*53  per 
cent. 

Copper  Ores. — Copper-glance,  from  Spar  Island,  Lake  Superior, 
yielded  38*24  per  cent,  copper.  Copper  pyrites  from  the  north  side  of 
Echo  Lake,  District  of  Algoma,  yielded  18-74  percent.  A  bluish-black 
magnetite  containing  a  little  copper-pyrites  from  Queen  Charlotte 
Island,  British  Columbia,  yielded  1-89  per  cent,  copper. 

Manganese  Ores. — An  ore  from  Boalarderie  Island,  Cape  Breton, 
Nova  Scotia,  gave,  after  drying  at  100°,  11-04  per  cent.  Mn02,  12-49 
Fe203,  and  57*76  insoluble  matter,  together  with  small  quantities  of 
copper,  nickel,  and  cobalt. 

Gold  and  Silver  Assays. — The  following  table  shows  the  amounts  of 
gold  and  silver  (in  ounces  per  ton  of  2,000  lbs.)  found  in  various 
Canadian  minerals : — 
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■ 

Gold. 

Silver. 

1. 

2. 

Crystalline  mispicJcel  of  light  steel-grey  colour, 
from  Coxlieath  Hills,  Cape  Breton   

Coarse  crystalline  galena  (containing   61  '54 
D  c   lead) ••• .«....•••.•• 

traces 
traces 

11  -725  oz. 

37-318  0Z. 
traces 

20  -096 

1  -252  oz. 
1-458 

3. 

Crystalline  galenite,  from  Wanamakei,  Ham- 

3-099 

4. 

Galena  from  York  County,  E.  of  St.  John 

1-893 

5. 

Translucent  quartz  from  Wakefield,   Ottawa 
County              • ....... 

52  -323 

6. 

7. 
8 

Co'p'per  glance,  from  Spar  Island,  L.  Superior 
»                             »                           " 

41  -329 
108  -733 
136  -967 

9 

6 -358 

10. 

Quartz,  penetrated  by  needles  of  hornblende 
with   some  greenisli  chloritic  matter  and  a. 
little  calcite  ;  from  an  island  on  the  Lake  of 
the  Woods    

1  -431 

11. 

Somewhat  granular  whitish  quarzite;  Lake  of 
the  Woods    

0  -597 

12. 
13. 

White   substranslucent   quartz,    coated    witli 
ferric  oxide,  containing  small  quantities  of 
iron  pyrites,  galena  and  slaty  matter 

Galena,  from  the  Arctic  Circle  Claim,  Boulder 
Creek  Omineca 

4-929 

128  -078 

Coals. — 1.  Bituminous  Coal. — Said  to  bo  taken  from  a  "bank  on 
Black  River."  Has  a  slickensided  appearance ;  traversed  by  occa- 
sional thin  bright  layers ;  prevailing  lustre,  dull  and  somewhat  resi- 
nous. Fracture  irregular.  By  fast  coking,  it  yielded  Q)\  '94  per  cent, 
of  a  tolerably  firm  coke;  by  slow  coking,  68'2G  per  cent.  Colour  of 
the  ash,  purplish-grey.  2.  Lignite. — Locality  near  the  base  of  the 
Rocky  Mountains,  four  miles  south  of  Pincher's  Creek,  Old  Man's 
Biver.  Colour,  pure  black.  Structure,  somewhat  lamellar.  Lustre, 
shining-resinous,  with  occasional  dull  patches.  Powder,  black  ;  com- 
municates a  deep  reddish-brown  colour  to  a  boiling  solution  of  caustic 
potash  ;  coke,  pulverulent ;  ash,  pale  reddish-brown.  3.  From  Skeena 
Station  37,  nine  miles,  above  the  Forks,  British  Columbia. — Colour, 
black.  Lustre,  for  the  most  part  bright,  but  with  occasional  dull 
layers,  apparently  consisting  of  carbonaceous  shale.  Rather  brittle. 
Does  not  soil  the  fingers.  Takes  tire  in  a  lamp-flame,  burning  with 
a  bright,  somewhat  smoky  flame,  and  evolving  an  empyreumatic 
odour.  In  a  close  tube,  it  yields  water  and  tarry  matter.  Colour  of 
powder,  black,  with  faint  brownish  tinge.  Does  not  colour  boiling 
potash.  4.  Skeena  Station  No.  65,  twenty  miles  above  the  Forks. — Made 
up  of  alternate  dull  layers,  apparently  of  carbonaceous  shale,  alter- 
nating with  a  bright  black  coal,  some  of  these  latter  layers  having  a 
concho'idal  fracture,  but  the  greater  number  showing  a  very  distinct 
columnar  structure  at  right  angles  to  the  plane  of  bedding.  Does  not 
soil  the  fingers.  In  the  closed  tube,  it  yields  water,  but  scarcely  any 
tarry   matter,  and   evolves   a   faint   empyreumatic   odour.     Powder, 
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black.  Does  not  colour  boiling  potash.  Coke,  pulverulent.  Ash, 
almost  white.  5.  Locality  about  18  miles  up  the  Watsonquah  River, 
British  Columbia. — Very  compact,  homogeneous,  hard,  brittle.  Does 
not  soil  the  fingers.  Colour,  black,  with  slight  brownish  tinge. 
Lustre,  dull  resinous.  Fracture,  conchoidal.  Takes  fire  in  a  lamp- 
flame,  but  does  not  burn  long  after  removal.  Heated  in  a  covered 
crucible,  it  produces  a  very  large  amount  of  flame.  In  the  closed 
tube,  it  yields  a  considerable  quantity  of  tarry  matter.  Powder  does  not 
colour  boiling  potash.  Gives  a  firm  coke  when  quickly  heated.  Ash, 
light  reddish-brown  :  altogether  an  excellent  coal. 

The  following  table  exhibits  the  results  of  analysis  of  these   coals, 
obtained  by  slow  and  by  fast  coking  : — 


Hygroscopic 
water. 

Yolatile 

combustible 

matter. 

Fixed 
carbon. 

Ash. 

Ratio  of  volatile 

combustible  matter 

to  fixed  carbon. 

1.    8.     ... 

f.     ... 

3-73 
3-73 

28-01 
34-33 

54-28 
47-96 

13-98 
13-98 

1  :  1-94 
1  r  1-40 

2.  s.   ... 
f.   ... 

6-26 
6-26 

29-31 
31-96 

55-70 
63-05 

8-73 
8-73 

3.  s.   ... 

f.  ... 

1-05 
105 

15-35 
19-09 

42-70 
38-96 

4D'90 
40-90 

1  :  2-78 

1  :  2-04           : 

4.  s.   . .  . 
f.   ... 

1*52 
1-52 

7-63 

7-20 

45-61 
46-04 

45-24 
45-24 

1  :  5  -97 

1   :  6-39        ^ 

5.  f.  ... 

— 

40-52 

57  -51 

1-97 

'\ 

H.  W. 

Contributions  to  Mineralogy.  By  G.  vom  Rath  (Zeitsch.f.  Krys 
5,  1;  Jahrb.  f.  Min.,  1881,  1,  Ref.  181— 195).— 1.  The  cry staUy stem 
<?/  Cyanite. — 2.  Galena  from  the  Morgenstern  mine,  Kreis  Laasjote,  in 
Westphalia. — 3.  Ores,  especially  Bismuth-ores,  from  the  District  of 
Tazna  in  Bolivia. — According  to  Domeyko,  Bolivia  is  the  richest  in 
bismuth  of  all  countries  in  the  world.  The  following  ores  are  espe- 
cially noticed  : — a.  Bismuth-glance.  On  prismatic  crystals  G-roth 
found  the  hitherto  anobserved  terminal  faces,  Pob,  with  an  angle  of 
nearly  90°,  so  that  5  :  c  is  nearly  as  1  :  1.  h.  Jamesonite.  S  = 
21-72;  Pb  =  39-04;  Fe  =  6-58;  Sb  =  32-98.  Total,  100-82. 
c,  Native  Bismuth;  partly  changed  into  bismuth-ochre;  when  this 
change  has  not  taken  place,  the  mineral  shows  the  well-known  feathery 
grouping  of  native  bismuth. 

4.  Minerals  from  the  Andesite  of  the  Arany  Berg  near  Deva  in  Transyl- 
vania.— The  following  minerals  are  found  in  numerous  small  druses 
and  clefts,  or  envelopes  of  other  minerals  : — Indymite,  augite,  born- 
blende,  garnet,  reddish-brown  mica,  magnetite,  pseudobrookifce,  sza- 
borite,  titan  ite,  plagioclase  in  twins  according  to  the  albite  law,  and 
characteristic  forms ;  also  anorthite  produced  by  sublimation.     Crys- 
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tallographic  descriptions  are  given  of  pseudobrookite,  anorthite,  and 
plagioclase. 

6.  Minerals  from  the  Mining  District  of  Eodna  in  Transylvania. — 
a.  Galena  in  combinations  of  the  predominant  cube  with  octohe- 
drons  and  dodecahedrons  subordinate,     b.  Zinc-blende  in  the  forms 

H , ,  ooOco,  ooO,    +    — ^;  also    cerussite    m    its   ordinary 

forms  and  twins;  more  rarely  feather-ore,   arsenical  pyrites,    copper 
pyrites,  malachite,  zinc-spar. 

6.  Garnierite  from  New  Caledonia. — This  mineral,  produced  by  the 
decomposition  of  serpentine,  was  found  to  contain — 


SiOs.     Fe^Oa,    Al.Og 

.      NiO.  • 

MgO. 

H2O. 

3978          1-57 

^  33-91 

10-66 

15-83  = 

99-75 

leading  to  the  formula  MgNiaSisOg   -f   4H2O,  which  requires  40-77 
Si02,  33-86  NiO,  9-06  MgO,  and  16-31  water. 

7.  Scapolite  from  Monte   Monzoni. — Cauliform  prisms    and    fibrous 
groups,  occurring  together  with  brownish-yellow  garnet,  at  Le   Selle 


on  this  mountain,  gave : 

SiOs.          AI2O3.* 

CaO. 

KsO. 

Na20. 

52-19        23-54 

9-61 

2-11 

12-65    =: 

100-10 

Hence   the   mineral  is   nearly   related    to    the  more  highly   silicated 
varieties  of  scapolite,  the  type  of  which  is  the  mizzonite  of  Vesuvius. 

8.  Thenardite  from  Lake  Balschasch,  in  Central  Asia. — On  the  ex- 
tremely flat  shores  of  this  lake  thenardite  occurs  in  very  considerable 
quantities.  A  coarsely  granular  crystalline  mass  contained  in  its 
cavities  rhombic  crystals,  P  .  coP,  which  analysis  showed  to  consist  of 
pure  sodium  sulphate. 

9.  Mica  from.  Striegau  in  Silesia. — The  mineral  occurs  on  quartz  in 
small  light  yellowish  scales,  the  composition  of  which  is  given  in 
analysis  I.  Analysis  II  gives  the  result  of  the  decomposition  of  a 
mica  from  Hirschberg,  forming  a  pseudomorph  after  felspar — 


SiOa. 

AI2O3. 

FeaOs. 

MgO. 

CaO. 

K2O.      NaaO.     H2O. 

L. 

49-27 

28-69 

2-89 

0-42 

— 

13.91        _       4.77    =     99.95 

II.. 

49-04 

29-01 

5-56 

0-75 

0-17 

11-19     0-50     4-65  =  100-87 

10.  Minerals  from  the  Silberherg  at  Bodenmais  in  Bavaria. — a.  Or- 
thoclase  of  yellowish  or  light  leek-green  colour.  Observed  forms : 
OP,  cx>Pc^,  ooP,  ooP3,  +P6o,  -|-2Pco,  P,  2Pc^.  h.  Oligoclase  crys- 
tals rarely  larger  than  3  cm.,  and  always  of  a  darker  green  than  the 
orthoclase;  often  covered  with  a  dark  crust.  Observed  forms  :  OP, 
coPob,  oo'P,  coP',  coP'ob,  oo'PS,  ,P,db,  2,P,6o,  t^Roo,  ,P,  ,P'cb.  Twin- 
formations  are  also  described,  c.  Cordierite  in  crystals  of  the  ordi- 
nary form.  d.  Gahnite  0  .  cxsO.  e.  Vivianite  occurs  amongst  the 
secondary  minerals.  /.  Tinstone.  Very  rare  in  Bodenmais.  A  fine 
crystal  intergrown  with  magnetic  pyrites  exhibited  the  faces  P,  Poo, 
coP,  ooPoo,  6P6.     g.  Hypersthene:  from  the  Barbara  mines. 

*  With  a  small  quantity  of  Fe<,0<. 
VOL.   XL.  '2  p 
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11.  Minerals  from  Huhnerkobel  between  Zwiesel  and  Bodenmais. — The 
pegmatite  of  this  locality  is  distinguished  by  the  occurrence  of  very 
fine  minerals.  The  most  abundant  is  rose-quartz,  the  colouring 
matter  of  which  consists  of  titanic  oxide  to  the  amount  of  1  to  IJ  per 
cent.  Quartz  is  also  found  of  greyish-white  colour,  associated  with 
orthoclase,  plagioclase,  and  mica.  The  quartz  and  the  felspars  are 
often  combined  in  the  form  of  graphic  granite.  The  following  are 
of  rarer  occurrence  :  a.  Triphylin,  massive  and  in  crystals,  the  latter 
not  unfrequently  decomposed  (pseudotriplite).  A  crystal  is  described 
exhibiting  the  faces  coP,  coP2,  coPob,  Pdo,  2Pco.  By  alteration  of 
the  triphylin  are  formed :  first,  blue  heterosite,  then  blackish- green 
melanchlore,  and  finally  the  pseudomorph  called  pseudotriplite,  a  mix- 
ture of  gi'een  iron  ore  or  kraurite,  with  ferric  and  manganic  hydrox- 
ides and  wad.  b.  Niobite,  the  rarest  of  the  minerals  from 
Hiihnerkobel.  The  author  describes  a  fine  twin-crystal  according  to 
2Pcb,  the  predominant  face  of  which,  coPdb,  is  vertically  striated. 
The  other  faces  are  coPc5b,  OP,  P,  2Pcb,  coP,  coP3,  2P2.  In  the 
same  cleft  occur  arsenical  iron,  uranium  mica,  and  vivianite. 

12.  Tourmalin  from  the  Horlberg. — The  crystals  exhibit  the  ordinary- 
forms:  at  the  antilogous  pole,  R  and  —  2R;  at  the  analogous  pole 
—  R,  OR;  coR  is  found — a  somewhat  rare  occurrence — with  all  its 
faces  developed. 

13.  Orthoclase  from  Frath. — The  crystals  are  found  in  pegmatite, 
mostly  intergrown  with  tourmalin.  They  form  twins  according  to 
the  Carlsbad  law. 

14.  Minerals  from  Zoptau  and  Schonberg  in  Moravia.— The  formation 
in  which  these  minerals  are  found  belongs  to  the  group  of  crystalline 
slates,  viz.,  gneiss,  mica-,  talc-,  and  chlorite-,  hornblende-,  and  clay- 
slates.  The  minerals  described  are  quartz,  albite,  epidote,  prehnite, 
and  apatite ;  also  zircon  from  the  Z jdar  Berg  (locality  of  enstatite)  : 
a.  Quartz  from  the  Spitzberg  at  Wermsdorf,  near  Zoptau  in  Moravia. 
Observed  faces:  rhombohedrons  of  the  first  and  second  orders,  +R 
and  — R,  &c. ;  pyramids  of  the  second  order,  2P2  and  P2,  the  prism 
coR,  and  trapezohedrons.  b.  Albite.  The  ordinary  forms  and  twins 
according  to  the  albite  law.  c.  Epidote.  Very  fine  crystals,  often 
in  clefts  of  hornblende-slate  ;  many  of  them  have  a  rhombic  aspect 
from  the  occurrence  of  +P  and  Poo  at  the  ends  of  the  axis  b  in 
equilibrium.  Further,  ooPcx),  -JPco,  OP,  Pdb,  and  —Pdo,  these  faces 
being  enumerated  in  the  order  of  their  size.  In  other  crystals  OP  and 
coPc5b  occur  predominant,  together  with  the  orthodomes,  and  at  the 
ends  the  faces  +P  chiefly  occur.  The  epidote  is  sometimes  accom- 
panied by  sphene.  d.  Prehnite  occurs  sometimes  in  globular  masses, 
sometimes  in  beautiful  smooth-faced  crystals,  exhibiting  the  forms 
ooP,  ooPcSb,  3Pc5b,  and  coPoo.  The  pseudomorphs  of  prehnite  after 
calcspar,  described  by  Blum,  are  also  mentioned,  e.  Apatites.  The 
talc-  and  chlorite-slates  contain  also  yellow  apatites,  with  prism  and 
basal  face,  also  well-defined  green  crystals  of  this  mineral  with 
numerous  faces  exhibiting  the  principal  forms  of  the  Alpine  apatites. 
f.  Zircon  from  the  Zjdar  Berg,  and  staurolite,  andalusite  and  beryl 
from  the  Goldstein,  near  Alstadt,  are  also  mentioned. 
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15.  Heavy  Spar  from  the  Basalt  of  the  FinJcenherg,  near  Kiidinghofen, 
opposite  Bonn. — A  small  crystal  from  this  locality  exhibited  the  faces 
OP,  |Pc5o,  Poo,  ^Poo,  ooP,  P,  coPco.  OP  and  ooP  are  cleavage-forms. 
The  character  of  the  crystals  is  tabular,  parallel  to  the  base.  As 
accompanying  minerals,  in  the  drusy  cavities  of  the  basalt,  occur 
sphaBrosiderite  and  calcspar. 

16.  Minerals  from  Chili. — a.  Ataoamite.  The  crystals  occur  in 
thin  tablets,  filling  clefts,  and  as  coatings  on  brown  haematite.  They 
are  tabular  according  to  coPco,  and  exhibit  the  faces  P,  Pdb,  Pob,  coP, 
coPl  Angle  coP  :  coP  =  112°  55' ;  Poo  :  Pcb  =  10G°  2',  whence 
a  :  h  :  c  =  0*6629  :  1  :  0*7531,  agreeing  nearly  with  the  axial  ratio 
given  by  Brogger  for  atacamite  from  Chili,  b.  Tourmalin.  The 
crystals  exhibit  the  ordinary  forms,  but  are  especially  interesting  on 
account  of  their  occurrence  with  red  copper  oxide  and  chrysocolla. 

17.  Tetradymite,  from  Horhausen    near  Neuwied. — Observed  faces : 
n  n        n    4-  ^      4-   202     ,     404     ,    |0         602         50-| 

18.  Tridymite  from  Neiu  Zealand. — The  tridymites  found  by  Ulrich 
occur  sometimes  in  very  large  quantities  in  the  cavities  of  an  andesite- 
lava  stream,  about  80  feet  thick,  at  Lyttelton  Harbour  near  Christ- 
church,  in  the  province  of  Canterbury.  They  exhibit  all  the  charac- 
ters hitherto  observed  in  this  mineral,  and  are  accompanied  by  another 
mineral,  the  nature  of  which  has  not  yet  been  determined. 

19.  jyiaspore  from  the  Greiner. — This  mineral  occurs  in  small  druses 
in  a  cry stallo- laminar  mass  of  cyanite  and  margarite,  forming  small 
colourless  to  light  greenish  prismatic  crystals,  exhibiting  the  faces 
P,  coP2,  ooP|,  ooPob. 

20.  Minerals  from  the  Veins  of  Copper-ore  near  Copiapo,  in  Chili. — 
o.  Trippkeite.  A  cupric  arscnite,  7iCu0,As203,  occurring  in  small 
bluish-green  crystals,  in  druses  of  a  thick  bed  of  red  copper-ore  mixed 
with  malachite  and  copper  pyrites.  The  crystals  are  quadratic: 
a  :  c  =  1  :  0*916.  Observed  forms  :  P,  ooPoo,  OP,  ^P,  3P,  f  P3,  P4, 
coP,  the  first  three  predominant,  the  rest  subordinate.  The  pyra- 
midal faces  are  smooth ;  the  basal  faces  only  faintly  lustrous.  The 
mineral  dissolves  in  hydrochloric  and  in  nitiic acid,  and  yields  a  button 
of  copper  on  charcoal  before  the  blowpipe.  The  value  of  n  in  the 
formula  has  not  yet  been  determined.  b.  Olivenite  accompanies 
trippkeite  in  radial  slender  needles,  having  an  olive-  to  pistacio-green 
colour,  something  like  epidoto,  and  exhibiting  the  combination  ooP 
(angle  92°  30'  in  front),  Pob  (angle  110"  50'  above),  ^Poo,  OP. 
c.  Dioptase.  The  crystals  are  small,  but  remarkablo  in  having  the 
primary  rhombohedron  (polar  edges  120°  24')  predominant  at  their 
ends.  This  rhombohedron  exhibits  a  very  distinct  striation  of  its 
faces  parallel  to  its  combination-edges  with  the  accotnpanying  prism 
of  the  second  order.  These  dioptases  occur  in  quartz  mixed  with 
dioptase. 

21.  Alhiie  from  the  Skopi  in  the  Grisovs,  and  from  Vlesch  in  the 
FaJaw.— Principal  forms:  OP,  ool'ob,  /Pcx),  ♦,P,co,  ooF,  od'P,  P; 
more  rarely  2/P,cb,  2P,  |P.  The  albites  from  the  Skopi  are  mostly 
intergrown  with  adularia.  H.  W. 

2^2 
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"Eklogite"  which    occurs  as  Enclosure  in  the  Diamond 
Mines  of  Jagersfontain,  Orange  Republic,  South  Africa.    By 

E.  Cohen  {Jahrh.  f.  Min.,  864 — 869). — The  author  in  support  of  his 
original  view  (Jahrh.  f.  Min.,  1872,  857 — 861),  that  the  Dry  Diggings 
are  crater-like  hollows,  calls  attention  to  the  fact  that  enclosed  masses 
of  stone  are  found  of  a  nature  never  before  observed  in  South  Africa. 
One  of  these  masses  is  about  9  inches  in  diameter ;  its  surface  is  rounded 
in  consequence  of  weathering,  as  is  seen  by  the  numerous  protruding 
sharp  edges  and  angles  of  crystals.  It  consists  of  a  white  mineral 
resembling  sassurite,  light  red  garnets  up  to  5  mm.  in  size,  and  dis- 
thene  in  bright  blue  crystals,  sometimes  3  mm.  long,  showing  the 
seldom-observed  terminal  faces,  although  not  smooth  enough  for 
measurement ;  gold  is  also  present  in  traces.  To  determine  the  nature 
of  this  sassurite-like  mineral,  sections  were  examined  microscopically, 
but  without  satisfactory  results,  since  decomposition  had  spread 
throughout  the  mass.  Small  transparent  unaltered  particles  were 
left,  however,  showing  well-defined  cleavage  directions,  to  which  at  an 
angle  of  43"  (maximum)  lies  the  vibration  direction.  Small  pieces 
were  picked  out,  quite  free  from  garnets,  and  probably  also  from  dis- 
thene,  analysed,  and  found  to  have  the  following  composition : — 

SiOj.      AI2O3.     FeO.      CaO.       SrO.     MgO.    NasO.     K^O.      H^O. 
53-75     13-27     1*19    15-89     0-81     9-92    4-84    0-48     1-09  =  10074 

Hence  it  would  appear  to  belong  to  the  monosymmetrical  pyroxenes. 
The  embedded  garnets  are  always  irregular  in  form,  and  are  always 
surrounded  by  a  zone  of  several  substances,  amongst  them  plagioclase, 
and  bright  green  spinelles,  which  have  resulted  from  the  decomposi- 
tion of  the  garnets.  The  disthene  (cyanite)  crystals  are  generally 
free  from  foreign  enclosures,  but  contain  numerous  twin-lamellae. 
Taking  the  determination  of  the  pyroxene  (viz.,  omphacite)  as  correct, 
the  rock  is  a  typical  "  eklogite,"  which  always  occurs  enclosed  in  the 
older  crystalline  slates.  Such  slates  occur  at  a  considerable  distance  to 
the  north  of  the  Diamond  Fields,  probably  extended  under  them,  and 
afforded  material  for  the  filling  up  of  the  craters.  H.  B. 

Chemical  Composition  of  Arfvedsonite,  and  some  Allied 
Minerals.  By  C,  Dolter  (Zeitschr.f.  Kryst.,  4,  34;  Jahrh.  f.  Min., 
1881,  1,  Ref.  20). — 1.  Arfvedsonite.  The  mineral  analysed  was  from 
Kangerdluarsuk  in  Greenland,  where  it  occurs,  together  with  felspar 
and  eudialyte,  in  deeply  furrowed  crystals  without  end-faces,  and  with 
two  cleavage- faces  inclined  to  one  another  at  the  hornblende  angle  ; 
also  in  cauliform  masses.  The  following  table  gives  the  analysis  of 
two  varieties,  compared  with  older  analyses  by  Rammelsberg  and  v. 
Kobell,  which  differ  considerably  in  the  proportions  of  ferrous  and 
ferric  oxide  : — a.  Rammelsberg ;  h.  v.  Kobell ;  c  and  d.  Dolter  :  c, 
first  variety ;  cZ,  second  variety,  mean  of  two  analyses  : — 

SiOg.  FeA-  FeO.  AI2O3.        MnO.  CaO. 


a. . 

51-22 

23-75 

7-80 

trace 

112 

2-08 

0-90 

h.. 

49-27 

14-58 

2300 

2-00 

0-62 

1-50 

0-42 

c. . 

52-22 

28-15 

5-35 

0-64 

0-54 

2-19 

1-45 

d.. 

49-91 

22-83 

13-95 

1-24 

0-42 

1-72 

0-21 
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Loss  by 

Na^O. 

K2O. 

CI. 

ignition. 

a  . .  . 

.      10-58 

0-68 

— 

0-16  =     98-29 

h  ... 

.       8-00 

— 

0-24 

'-    =     99-63 

c  . . . 

.     1011 

0-34 

— 

—    =  100-99 

d  ... 

.       9-49 

0-32 

— 

—    =  100-09 

In  calculating  the  analysis  of  tlie  first  variety,  Dolter  deducts  the 
K2O  as  a  constituent  of  admixed  orthoclase,  and  with  this  the  corre- 
sponding quantity  (nearly  the  whole)  of  the  AI2O3.  He  further  sup- 
poses that  the  CaO,  MgO,  and  FeO  are  combined  with  silica  as 
CaMgaSiiOiz  and  CaFe"3Si40i2  (4-5  per  cent,  of  the  first,  and  11-35  of 
the  second  silicate),  therefore  in  the  form  of  tremolite.  The  re- 
mainder consists  essentially  of  the  eegirin-silicate,  ]S"a3Fe'"2Si40i2, 
present  to  the  amount  of  75-83  per  cent.,  leaving  a  residue  of  about 
■  5^  per  cent.,  consisting  of  SiOo,  FcoOg,  MnO,  FeO,  MgO,  in  succes- 
sively decreasing  quantities.  From  these  calculations  the  author 
infers  that  arfvedsonite  consists  mainly  of  the  silicate,  Na2Fe"'2Si40i2, 
accompanied  by  CaMg3Si40i2  and  CaFe"3Si40i2  in  varying  quantities, 
and  small  quantities  of  MgFe'"2Si40i2,  CaFe'^'2Si40i2,  and  MnFe"'oSi40,2. 

The  analysis  of  the  second  variety  does  not  agree  quite  so  well  with 
the  theory  ;  moreover,  the  examination  of  a  thin  section  showed  the 
presence  of  a  foreign  mineral.  The  author,  however,  infers  from  a 
calculation  similar  to  that  above  detailed,  that  this  arfvedsonite  con- 
sists mainly  of  Na2Al2Si40i2,  possibly  with  addition  of  CaR"3Si40i2 
and  a  small  percentage  of  FeSiOs.  Further  analyses  of  pure  material 
are,  however,  required  to  establish  its  exact  composition. 

2.  Glaucophane. — This  mineral  likewise  belongs  to  the  amphibole 
group.  The  glaucophane  of  Zermatt  consists,  according  to  Bodewig's 
analysis,  half  of  Na2Al2Si40i2  (as  in  spodumene),  the  other  half  of 
CaMg3Si40i2  (tremolite)  ;  CaFe3Si40i2,  and  R"4Si40i2  (anthophyllite). 
A  ferric  silicate  in  the  residue  could  not  be  more  exactly  determined, 
on  account  of  uncertainty  in  the  estimation  of  the  ferric  oxide. 

The  glaucophane  of  Syra  gives  better  results.  It  consists,  accord- 
ing to  Liidecke's  analysis,  of  the  silicate  Na2Al2Si40i2  (62  per  cent.), 
with  a  small  quantity  of  the  corresponding  Na2Fe'"2Si40i2,  while  the 
'  residue  may  be  regarded  as  consisting  of  the  silicates,  CaMg3Si40i2 
and  CaFe3Si40i2  with  excess  of  FeSi03  and  MgSi03.  The  chemical 
analogy  of  glaucophane  to  arfvedsonite  is  therefore  evident ;  both  are 
composed  essentially  of  the  silicate,  Na2R"'2Si40i2,  the  R'"  in  glauco- 
phane consisting  chiefly  of  aluminium,  in  arfvedsonite  of  iron ;  both 
of  them  also  contain  a  tremolite  silicate  and  an  iron  silicate,  together 
with  excess  of  an  anthophyllite  silicate,  R"4SiiOi2. 

Gastaldite,  which  is  exactly  analogous  to  glaucophane  in  constitu- 
tion, differs  from  it,  according  to  Cossa's  analysis,  in  containing  only 
34  per  cent.  Na2Al2Si40i2,  together  with  larger  quantities  (about  40  per 
cent.)  of  CaMg3Si40i2  and  Fe4Si40i2  (or  CaFcaSiiOij  and  AlgiSiiOrJ 
and  a  silicate,  MgAl2Si40i2,  analogous  to  the  sodium  aluminium  silicate 
above  mentioned. 
■i  3.  Crocydolite. — The  author's  analysis  of  this  mineral  was  made  on 
j^Boo  small  a  quantity  of    material,  and  is  therefore  imperfect;   it  ls 
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however,  important,  on  account  of  the  separation  of  FeO  and  FczO;,, 
whereas  the  older  analysis  by  Stromeyer  gives  only  FeO. 


SiOs. 

AI2O3. 

FeaOg. 

FeO. 

MgO. 

CaO. 

"MnO. 

Na^O. 

H2O. 

52-22 



— 

34-08 

2-48 

0-03 

0-01 

7-07 

4-80 

5211 

1-01 

20-62 

16-75 

1-77 

— 

— 

6-16 

1-58 

The  water  found  by  Stromeyer  was  probably  due  to  decomposition. 
D51ter's  analysis  shows  that  crocydolite  consists  essentially  of  a  sodio- 
ferric  silicate  together  with  ferrous  silicate,  FeSiOa ;  that  it  is  in  fact 
a  fibrous  variety  of  arfvedsonite.  H.  W. 

Analysis  of  a  Ferruginous  Mineral  from  Amhurst  Co.,  Va. 
By  A.  L.  Baker  {Ckem.  News,  42,  194). — This  mineral  accompanies 
allanite.  It  occurs  in  masses  of  fibrous  structure,  has  a  hardness  of  6  ; 
sp.  gr.  3-32,  lustre  sub-metallic  to  silky ;  colour  black  ;  streak  reddish- 
grey.  It  is  moderately  fusible  before  the  blowpipe,  and  gives  on 
analysis : — 

SiOg.  AI2O3.  FeaOg.  MgO.  CaO. 

37-18  6-29  39-01  3-80  14-10 

which  gives  the  formula  (fR"  -f  |Fe'")  (|Si  +  ^Al  -f  JFe^OOa- 

D.  B. 

Analysis  of  a  Highly  Aluminous  Pyroxene  from  Amhurst  Co., 

Va.  By  W.  T.  Page  (Chem.  News,  42,  194).— This  mineral  is  found 
in  immediate  association  with  magnetic  iron  and  the  allanite  occurring 
in  remarkable  quantity  in  the  gneissoid  rocks  of  Amhurst  Co.  It 
occurs  in  confusedly  crystalline  masses,  with  an  approach  to  foliated 
structure  in  some  parts  and  in  which  the  I  cleavage  can  be  here  and 
there  imperfectly  identified.  Hardness  =  fully  6  ;  sp.  gr.  =  3-420  ; 
lustre  between  vitreous  and  sub-metallic  ;  colour  black  ;  streak  ash- 
grey  ;  translucent  only  on  the  edges  of  their  splinters ;  difficultly 
fusible  before  the  blowpipe.     Analysis  gave — 

SiO^.  AI2O3.  FcaO.,.  MgO.  CaO. 

42-50  15-39  1132  7-50  22-67 

These  figures  lead  very  closely  to  the  regular  meta- silicate  formula, 
counting  in  most  of  the  aluminium  with  silicon,  the  extent  of  basic 
and  acid  replacement  being  represented  pretty  nearly  by  (fR"  + 
|R-)afSi  +  -,^,-Al)03.  D.  B. 


Kentrolite,  a  New  Mineral  Species  from  Chili.      By  G.  vom 

Rath  and  A.  Damouk  (Jahrh.  /.  Min.,  1881,  1,  Ref.  363).— This 
mineral  is  a  plumbo-manganic  silicate,  crystallising  in  the  rhombic 
system,  a  :  h  :  c  =  0-633  :  1  :  0-784.  Observed  forms  P,  <=oP,  ooPcb, 
these  faces  forming  a  combination  in  which  the  prismatic  and  pyra- 
midal faces  are  predominant,  and  the  brachypinaco'id  is  subordinate. 
Angles  P  :  P  in  the  polar  edges  =  125°  32'  and  87°  15' ;  coP  :  ooP  = 
115°  18' ;  P  :  ooP  =  149°  10'.  Cleavage  distinct,  parallel  to  the 
faces  coP,  which  are  horizontally  striated,  and  have  a  stronger  lustre 
than  the  other  faces.     H.  =  5.     Sp.  gr.  6-19.      Colour  dark  reddish- 


I 


MINERALOGICAL  CHEMISTRY.  555 

brown  to  blackish.  The  individual  crystals  seldom  measure  more  than 
a  few  millimeters,  but  they  form  groups  a  centimeter  in  size,  and 
having  the  aspect  of  desmine.  The  mineral  occurs,  accompanied  by 
heavy  spar,  apatite,  quartz,  and  traces  of  silver  bromide,  in  a  breccia- 
like quartz-vein  of  Southern  Chili. 

The  mineral  heated  before  the  blowpipe  with  phosphorus  salt 
assumes  a  faint  yellowish  colour,  which  becomes  bright  violet  on 
addition  of  nitre.  Nitric  acid  dissolves  it  partially,  leaving  manganic 
oxide.  Hydrochloric  acid  dissolves  it,  with  evolution  of  chlorine  ;  and 
on  treating  the  product  with  the  diluted  acid,  the  chlorides  of  lead 
and  manganese  dissolve,  and  silica  remains  behind.  These  reactions 
show  that  the  mineral  must  contain  either  MuaOs  or  MnOa ;  its  com- 
position may  accordingly  be  represented  as  follows: — 

Found.  Calc.  Found.  Calc. 

SiOs....      15-95  I6'2l  Si02....  15-95  1658 

Mn02...      24-50  23-52  or         Mn.Oa  . .  22-i:6  21*88 

PbO...      59-79  60-27  PbO . . . .  59-79  61-59 


100-24      100  98-00      100 

The  first  of  these  modes  of  representation  leads  to  the  formula 
PbO,Mn02,Si02i,  the  second  to  2PbO,Mn203,Si02.  H.  W. 

Santorin  and  its  Eruptions.  By  F.  Fouqu^  (Jahrb.f.  Min.,  1880, 
2,  Ref.  305 — 319). — The  Santorin  group  of  islands  in  the  Grecian 
Archipelago  consists  of  a  peripheric  portion  formed  in  prehistoric 
times,  and  a  central  portion  which  has  been  produced  by  repeated 
eruptions  within  the  limits  of  authentic  history.  The  more  ancient 
part,  comprising  the  large  islands  of  Thera  and  Therasia,  and  the 
small  Island  of  Aspronisi,  forms  a  nearly  circular  crater- wall,  like  that 
of  Somma,  composed  chiefly  of  prehistoric  eruptive  masses,  and  rest- 
ing on  an  old  mass  of  crystalline  slates,  together  with  strata  of  granular 
limestone,  the  original  nucleus  of  the  entire  group.  By  this  ancient 
nucleus  Santorin  is  geologically  marked  as  a  member  of  the  Islands  of 
the  Archipelago  ;  and  the  vast  eruptive  masses  which  have  been 
deposited  upon  it  afford,  by  their  oft-repeated  alternation  of  lava- 
streams  and  tufa-layers,  distinct  evidence  of  a  long  period  of  prehis- 
toric activity,  resulting  in  the  formation  of  a  large  volcanic  island,  of 
which  Thera,  Therasia,  and  Aspronisi  are  the  circumferential  residues. 

This  island  took  part  in  the  elevation  which  occurred  in  the  entire 
Mediterranean  region,  after  the  close  of  the  Miocene  age,  and  at  a 
later  date,  of  which  we  have  no  historic  record,  the  central  portion 
sank  down,  forming  the  Bay  of  Santorin,  enclosed  by  the  three  islands 
above  mentioned.  That  such  a  subsidence  actually  took  place  is 
shown  by  the  similar  geological  structure  of  the  tliree  islands,  by  the 
configuration  of  the  sea-bottom,  and  by  the  steep  declivities  of  these 
islands  towards  the  bay.  Within  the  bay  formed  by  this  subsidence, 
there  have  occurred  at  later  dates,  from  179  years  B.C.  to  the  present 
time,  fresh  outbursts  of  volcanic  activity — analogous  to  those  which 
have  taken  place  within  the  circuit  of  Somma — giving  rise  at  various 
epochs,  interrupted  by  long  intervals  of  rest,  to  the  formation  of  the 
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Kameni  Islands — Palaea-,  Nea-,  and  Micra-Kameni,  and  a  number  of 
submarine  volcanic  cimes. 

The  last  eruption,  which  began  in  January  1866,  in  the  small  Bay  of 
Vulcano  in  Nea-Kameni,  and  continued,  with  various  degrees  of 
activity,  till  October,  1870,  was  distinguished,  especially  in  its  earlier 
stages,  by  the  emission  of  actual  flames,  that  is  to  say,  of  burning 
gases,  and  inflammable  gaseous  exhalations  which  took  fire  on  coming 
in  contact  with  the  red-hot  lava.  The  flames  emitted  between  March 
21st  and  April  19th,  1867 — an  interval  of  intense  volcanic  activity — 
were  found  by  spectroscopic  examination  to  consist  of  burning  hydro- 
gen containing  small  quantities  of  chlorine,  sodium,  and  copper. 

Paleea-Kameni,  the  most  westerly  of  the  Kameni  Islands,  is  1450 
meters  long,  with  a  breadth  of  400  meters  and  a  height  of  93'8  meters 
at  its  most  elevated  point.  It  is  formed  mainly  of  massy  or  slaty  fine- 
grained lavas,  the  blistered  and  glassy  varieties  occurring  less  fre- 
quently. Chemically  and  mineralogically  these  lavas  are  very  nearly 
related  to  those  thrown  out  in  the  eruption  of  1866.  The  dense  ground- 
mass  consists  chiefly  of  small  fragments  of  oligoclase  and  grains  of 
magnetite,  with  imbedded  crystals  of  labradorite,  augite,  and  magnetite. 
Tridymito  likewise  occurs  not  unfrequently  in  crystals  up  to  1  mm.  in  dia- 
meter. Slags,  conglomerates,  and  tufas  are  of  less  frequent  occurrence. 
The  south-east  part  of  the  island  consists  of  a  thick  bed  formed  of  nume- 
rous lava-streams  which  have  flowed  over  each  other,  forming  plateaux, 
from  which  a  few  lateral  streams  have  flowed  in  a  southerly  direction. 

Micra-Kameni,  490  meters  long,  and  320 meters  wide,  and  of  oval 
shape,  had  in  1866  a  height  of  709  meters,  but  it  has  since  been  reduced 
in  height  by  rather  more  than  a  meter.  Its  southern  part  is  formed  of 
a  conical  crater,  from  which  a  tract  formed  of  lava- streams  stretches 
out  towards  the  north.  The  lavas  of  this  island  are  in  general  com- 
pact, almost  glassy,  of  dark  brown  colour,  very  seldom  scoriaceous. 
They  resemble  those  of  Nea- Kameni,  and  those  of  the  eruption  of 
1866,  in  outward  appearance  and  in  composition,  but  are  distinguished 
therefrom  by  their  somewhat  considerable  amount  of  olivine.  The 
surface  of  the  island  is  covered  to  a  great  extent  with  light-grey 
porous  angular  blocks,  partly  thrown  out  in  the  eruption  of  1866. 

Nea-Kameni,  before  the  eruption  of  1866,  was  a  scalene  triangle 
with  its  apex  pointing  northwards,  having  a  maximum  length  of  1350 
meters,  and  a  breadth  of  660  meters.  In  the  south  there  was  a  conical 
crater  106  meters  high,  reduced  to  101  meters  by  the  sinking  of  the 
island  during  the  eruption.  Its  lavas  agree  perfectly  with  those  of  1866 ; 
they  are  all  scoriaceous  on  the  surface  and  sharp-edged.  The  southern 
parts  of  this  island  were  completely  altered  in  the  eruption  of  1866, 
by  the  addition  of  lavas  and  loose  ejected  masses,  which  were  at  first 
separated  from  the  island,  but  were  gradually  joined  to  it  in  the 
course  of  the  eruption.  These  additions,  together  with  the  May 
islands  between  the  Nea-  and  Palaea- Kameni,  which  were  formed  at 
the  same  time,  are  included  by  Fouque  under  the  collective  name  of 
Georgio-Kameni.  The  surface  of  Nea- Kameni  was  nearly  doubled 
by  these  additions,  and  the  conical  crater  of  1707  was  increased  by  a 
second  cone  with  several  craters,  rising  to  a  height  of  25  meters  above 
the  original  crater. 
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The  two  submarine  cones,  Banco  and  an  unnamed  cone  close  to  the 
port  of  Phira  in  Thera,  have  never  thrown  out  lava-streams.  All  the 
points  of  outbreak  in  the  bay  of  Santorin  within  the  historic  era,  viz., 
Paleea-,  Mikra-,  Nea-,  and  Georgio-Kameni,  and  the  submarine  cones, 
are  situated  on  a  zone  stretching  from  the  shore  of  Phira  in  Thera  to 
Aspronisi ;  that  is  to  say,  nearly  in  a  straight  line.  Santorin  has  not 
yet  arrived  at  the  formation  of  a  central  hollow  like  Vesuvius  or  Etna, 
from  which  the  points  of  outbreak  diverge  in  radial  lines. 

The  normal  lavas  of  Georgio  are  augite-andesitic,  and  contain  in  a 
ground-mass  having  the  aspect  of  obsidian,  rather  large  disseminated 
crystals  of  triclinic  felspar,  augite,  and  magnetite.  The  ground-mass 
consists  of  a  brown  glassy  basis,  containing  numerous  microscopic 
splinters  of  felspar;  also  as  accessory  minerals,  olivine  (rarely), 
hypersthene  (frequently),  and  apatite.  By  treating  the  pulverised 
rock  with  strong  hydrofluoric  acid  and  an  electromagnet,  Fouque  suc- 
ceeded in  obtaining  the  constituent  minerals  of  the  Georgio  lava  in  a 
more  or  less  pure  state  for  analysis,  and  in  showing  that  the  dis- 
seminated crystals  of  felspar  consist  of  labradorite,  with  a  very  small 
quantity  of  anorthite,  and  the  felspar  splinters  of  the  ground-mass 
chiefly  of  albite,  perhaps  with  a  little  oligoclase.  In  the  ordinary 
obsidian-like  lava  there  is  often  found  in  roundish  masses  a  cubic  meter 
in  size,  a  green  lava,  consisting  of  crystals  up  to  2  mm.  long,  of 
anorthite,  pyroxene,  titanite,  olivine,  and  magnetite,  together  with 
variable  quantities  of  a  vitreous  mass,  and  drusy  aggregates  of  the 
same  minerals.  The  results  of  these  separate  analyses  are  given  in  the 
following  table : — 
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1.  Labradorite  veins  of  the  ordinary  Georgio  lava.  2.  Felspar 
splinters  in  the  ground-mass  of  the  same  lava,  mixed  with  small  quan- 
tities of  the  vitreous  basis.  3.  Anorthite  from  the  enclosures  in  the 
lava-blocks.  4.  Anorthite  from  the  druses.  5.  Dark-green  augite 
from  the  normal  Georgio  lava.     G.  Black-green  augite  from  the  anor- 

*  Including  0*51  TiOg. 
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ihite  lava.  7.  Black  augite  from  the  anorthite  druses.  8.  Green 
augite  from  druses,  with  a  small  quantity  of  anorthite.  9.  Brown 
hypersthene  from  the  ordinary  Georgio  lava,  mixed  with  a  small  quan- 
tity of  augite.     ]0  and  11.  Olivine  from  the  anorthite  lava. 

Besides  the  blocks  of  anorthite  lava  and  the  druses  of  anorthite, 
the  Santorin  lavas  of  1866  contain  nodules  of  wollastonite,  fassaite, 
and  melanite,  the  analyses  of  which  have  been  already  given  in  this 
Journal  (1875,  624),  and  finally  roundish  lumps  from  a  cubic  centi- 
meter to  several  cubic  decimeters  in  size,  haviDg  a  grey-brown  colour, 
a  nearly  homogeneous  and  finely  scoriaceous  aspect,  and  closely  inter- 
grown  with  the  normal  lava.  These  lumps  consist  chiefly  of  triclinic 
felspar,  with  small  quantities  of  light-green  augite,  yellowish  hypers- 
thene, and  magnetite,  lying  in  a  brown  vitreous  matrix,  interspersed 
with  colourless  microliths.  The  analysis  of  the  plagioclase  of  these 
lumps  is  given  under  12  in  the  preceding  table,  that  of  the  hypers- 
thene under  13,  and  the  total  analysis  of  the  lumps  under  14. 

The  lavas  of  1866  were  covered  in  many  places  with  saline  deposits. 
Such  a  deposit  in  considerable  quantity  and  of  dazzling  whiteness  was 
found  by  Fouque  in  1867  in  a  fissure  of  the  Aphroessa  lava,  several 
meters  long,  and  35  meters  above  the  sea-level.  It  consisted  of  a  por- 
tion sol  able  in  cold  water,  and  composed  chiefly  of  sodium  chloride, 
with  smaller  quantities  of  sodium  sulphate  and  magnesium  bicarbo- 
nate, and  an  insoluble  portion,  composed  chiefly  of  normal  magnesium 
carbonate,  mixed  here  and  there  with  small  quantities  of  basic  alu- 
minium sulphate,  and  traces  of  ferric  oxide  and  calcium  sulphate.  It 
did  not  contain  any  bromides,  iodides,  or  potassium  salts.  This  mixture 
of  salts  cannot  therefore  be  regarded  as  a  mere  deposit  left  by  the 
evaporation  of  sea- water.  Fouque  endeavours  to  explain  its  anomalous 
composition,  according  to  Gay-Lussac's  theory,  by  the  action  of  sea- 
water  on  fused  lava.  The  potassium  salts  may  be  supposed  to  be  com- 
pletely fixed  on  the  lava,  while  the  more  abundant  sodium  and  mag- 
nesium salts  were  only  partly  fixed,  the  former  being  volatilised,  and 
carrying  with  them  the  magnesia  produced  by  the  decomposition  of 
the  latter,  this  magnesia  being  subsequently  converted  into  chloride 
and  carbonate  of  magnesium  by  the  action  of  the  fumarole  gases. 

The  ashes  yielded  by  the  eruption  of  1866  consisted  of  angular  and 
sharp-edged  fragments  of  very  various  size,  having  exactly  the  com- 
position of  the  compact  rocks.  They  were  evidently  formed  by  dis- 
integration of  the  lava,  which  had  already  attained  a  highly  crys- 
talline structure,  and  thereby  differed  essentially  from  the  pumice-like 
glassy  ashes  of  the  prehistoric  eruptions  occurring  in  Thera  and 
Therasia.  The  size  of  the  grains  of  these  ashes  and  the  relative  pro- 
portions of  their  constituent  minerals  were  found  to  depend  in  great 
measure  on  the  distance  at  which  they  were  collected  from  the  point 
of  emission. 

The  gaseous  emanations  of  Santorin  are  peculiarly  interesting 
from  the  fact  that,  as  they  are  emitted  under  water,  they  do  not 
become  mixed  with  atmospheric  air,  and  consequently  the  combustible 
gases  are  not  burned  at  the  point  of  issue  :  hence  the  presence  of  free 
hydrogen  in  the  issuing  gases,  and  the  production  of  flames  when  it 
subsequently  comes  in  contact  with  the  red-hot  lava,  as  already  men- 
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tioned  (p.  556).  In  the  gaseous  exhalations  collected  between  the 
28th  of  March  and  the  26th  of  May,  1866,  hydrogen  was  found  to 
play  a  very  conspicuous  part,  its  quantity  in  the  immediate  neighbour- 
hood of  the  eruptive  centres  amounting  to  30  per  cent.,  but  decreasing 
rapidly  with  increase  of  distance  from  the  point  of  issue,  also  with 
the  decrease  of  the  activity  of  emission,  and  of  the  temperature  of  the 
water  out  of  which  the  gases  were  collected,  the  proportion  of  marsh- 
gas  increasing  at  the  same  time,  and  amounting  at  the  maximum  to 
2*95  per  cent.  Hydrogen  chloride  was  always  present  in  considerable 
quantity,  also  hydrogen  sulphide,  the  proportion  of  the  latter  decreasing 
with  the  temperature.  Oxygen  was  present  in  very  variable  amounts, 
from  0*20  to  21-56  per  cent. 

In  the  spring  of  1867  gases  were  also  collected  which  issued  from 
lava  flowing  below  the  surface  of  the  sea.  They  consisted  of  carbonic 
anhydride  (traces),  oxygen  18  to  26  per  cent.,  nitrogen  72  to  22  per 
cent.,  hydrogen  2  to  57  per  cent.,  marsh-gas  in  varying  proportions  up 
to  1  per  cent.  The  flowing  lavas  therefore  contain  free  oxygen  and 
free  hydrogen  in  a  state  of  absorption,  the  proportion  of  hydrogen 
apparently  increasing  with  the  temperature.  Hence  it  would  appear 
that  the  enormous  quantities  of  water-vapour  emitted  in  volcanic 
eruptions,  exist  in  the  red-hot  magma  of  lava,  not  as  water,  but  as 
dissociated  hydrogen  and  oxygen.  The  gases  collected  in  September, 
1875,  consisted  chiefly  of  carbonic  anhydride  (70  to  80  per  cent.),  with 
varying  quantities  of  nitrogen  and  oxygen,  and  slight  traces  of  marsh- 
gas  and  hydrogen  sulphide. 

The  rocks  of  the  more  ancient  portions  of  the  Santorin  Archipelago, 
Thera,  Therasia,  and  Aspronisi,  consist  of  old  mica-slates,  with  de- 
posits of  granular  lim-cstones,  and  of  volcanic  masses  partly  of  supra- 
marine,  partly  of  submarine  origin.  In  the  north  of  Thera,  and  in 
the  other  islands,  the  supramarine  volcanic  rocks  predominate,  appear- 
ing in  the  form  of  lava-streams,  slags,  tufas,  pumice,  and  gaugues. 
The  gangues  of  Northern  Thera  may  be  divided,  according  to  their 
composition,  into  two  groups,  all,  however,  having  a  vitreous  basis, 
and  therefore  a  porphyritic  structure.  The  ground-mass  of  the  first 
group  contains  microscopic  splinters  of  labradorite,  magnetite,  and 
augite  (often  predominant)  ;  the  glass  is  always  globulitically  turbid, 
and  contains  disseminated  crystals  of  anorthite,  labradorite  (subordi- 
nate), augite,  olivine,  apatite,  magnetite,  and  titanite.  In  the  second 
group  the  ground-mass  contains  scarcely  anything  but  albite,  oligo- 
clase,  and  magnetite ;  augite  occurs  in  small  quantity,  or  is  altogether 
absent;  the  glass  is  nearly  or  quite  free  from  globulites,  and  therefore 
clearer  than  that  of  the  tirst  group  ;  disseminated,  tliere  occur  labra- 
dorite, together  with  oligoclase  and  sanidin  subordinate,  then  augite, 
magnetite,  hypersthene,  apatite,  and  here  and  there  isolated  crystals  of 
olivine.  The  second  group  is  therefore  more  acid  than  the  lirst,  and 
may  be  regarded  as  consisting  of  typical  augite-andesites,  whereas 
the  first  consists  of  basalts  or  of  rocks  intermediate  between  these 
and  augite-andesites.  The  basic  group  contains,  as  secondary  forma- 
tions, ferric  hydrate,  calcite,  aragonite,  zeolites,  and  chlorite,  whilst 
the   more  acid  group  contains  t  idymite,  which  Fouque  supposes  to 
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be  formed  at  the  moment  of  eruption,  or  shortly  afterwards,  from  the 
lavas,  under  the  influence  of  aqueous  vapour  enclosed  therein. 

Of  special  interest  is  the  fact  that  the  pyroxenes  in  the  two  groups 
of  lava-rock  in  Northern  Thera  are  different  in  composition.  In  the 
anorthite-rocks  the  pyroxenes  (all  of  which  are  angites)  are  rich  in 
lime  and  poor  in  iron;  whereas  that  of  the  labradorite-rocks  (mixtures 
of  predominant  hypersthene  with  subordinate  augite)  are  poor  in  lime 
and  rich  in  iron.  ^  The  same  difference  occurs,  as  appears  from  the 
analysis  above  given  (p.  557),  in  the  pyroxenes  of  the  lavas  of  1866. 
From  the  total  analysis  of  a  number  of  anorthite  and  labradorite 
lavas  of  the  district  above  mentioned,  it  appears  that  their  ground- 
mass  is  always  more  acid  than  the  separate  felspars. 

The  rocks  of  the  south-west  part  of  Thera  (in  the  neighbourhood  of 
Akrotiri)  differ  very  considerably  in  composition  from  those  of  the 
north,  the  more  acid  rocks  predominating,  while  the  true  basic  ones 
occur  only  subordinate. 

In  the  layers  of  ashes  at  the  foot  of  the  shore-cliffs  of  Thera  and 
Therasia,  especially  on  the  south  coast  of  Thera,  are  imbedded  boulders 
of  granular  rocks,  which,  as  nothing  like  them  is  to  be  found  in  the 
Santorin  Archipelago,  must  have  been  loosened  and  projected  from  the 
bottom  of  the  sea.  They  belong  to  the  older  rocks,  granites, 
diorites,  &c. 

One  of  the  most  important  formations  of  the  Santorin  Archipelago 
is  the  layer  of  pumice  which  covers  a  large  part  of  the  surface  of 
Thera,  Therasia,  and  Aspronisi,  attaining  its  maximum  thickness 
(30  meters)  at  Balos  on  the  south-west  of  Thera,  and  in  the  south-west 
part  of  Therasia.  It  consists  of  alternating  layers  of  lumps  and  grains 
of  various  sizes  from  fine  dust  to  the  size  of  the  fist.  Enormous 
quantities  of  this  pumice  are  dug  out  for  exportation,  so  that  the 
layers  are  splendidly  exposed  to  view.  The  upper  layers  contain 
large  numbers  of  black  blocks,  consisting  of  the  labradorite  rocks 
found  in  the  north  of  Thera.  More  rarely,  the  pumice-layer  contains 
fragments  of  anorthite-lava ;  still  more  rarely  of  old  crystalline  slate. 
It  also  contains  enclosures  of  rocks  not  occurring  on  Santorin,  viz., 
diabases ;  also  blocks  identical  in  composition  with  those  already  men- 
tioned as  occurring  in  the  ash-layers  of  the  south-west  of  Thera ;  and 
lastly,  blocks  of  a  dark  grey  porous  pyrolitic  limestone.  The  chemical 
composition  of  the  pumice-glass,  freed  from  crystals  and  regarded  as 
anhydrous,  is  as  follows  : — 


SiOa. 

AI2O3. 

FesOg. 

CaO. 

MgO. 

N%0. 

K2O. 

TiOa. 

71-0 

16-8 

0-8 

0-8 

0-7 

7-4 

2-0 

0-5  =  100 
H.  W. 

Examination  of  the   Iron-meteorite  from   Rittersgriin.    By 

C.  Winkler  {Jahrh.  /.  Min.,  1879,  9U2— 905).— This  locality  being 
only  a  league  from  Steinbach  and  Brei  ten  bach,  where  similar  meteo- 
rites have  been  found,  renders  it  probable  that  all  fell  at  the  same 
time.  This  meteorite  has  been  mineralogically  examined  by  Weis- 
bach,  Breithaupt,  and  Gr.  Rose,  and  the  author  now  describes  his 
chemical  examination  : — It  consists  of  a  metallic  and  a  non-metallic 


MINERALOGICAL  CHEMISTRY.  5lU 

part;  the  former,  sp.  gr.  =  7'8,  consists  of  nickel-iron  andschreibersite; 
its  composition  is  : — 

Fe,m.     ■    (FeNi)4P.       Fe^P.         Fe^Si.         FeS.  Cu. 

50-406         0-149         0-274       0-169       0015      0-018=  51-031  percent. 

of  the  whole  meteorite.  The  non-metallic  part,  sp.  gr.  =  3-12,  consists 
of  troilite,  asmanite,  broncite,  and  chrpme-iron. 

Tro'ilite.  Asmanite.  Broncite.        Chrome-iron. 

7-211  8-527  32-908  0-323      =  48-969  per  cent. 

of  the  whole  meteorite.  The  two  portions  were  separated  mechani- 
cally, by  treatment  with  hydrocliloric  acid,  and  by  heating  in  a  stream 
of  dry  chlorine.  The  author  also  proves  that  asmanite  is  identical 
with  tridymite,  as  supposed  by  Lasaulx.  The  metorite  contains  1-03 
times  its  volume  of  a  combustible  gas.  The  author  supposes  in  this, 
and  some  other  cases,  that  the  smooth  external  crust  is  due  to 
mechanical  abrasion,  the  lio-ht  accompanying  its  fall  to  the  ignition  of 
a  combustible  gas — the  atmosphere  of  the  meteorite,  and  to  the  scatter- 
ing of  the  dust  produced  by  the  abrasion.  H.  B. 

The  Meteorite  which  fell  at  Estherville,  U.S.A.,  in  May, 
1879.  By  J.  L.  Smith  (Gompt.  rend.,  90,  958).— This  meteorite,  of 
which  a  number  of  fragments  were  found,  the  largest  weighing 
198  kilos.,  consists  of  metallic  nodules  intermixed  with  silicates.  The 
mean  density  is  4-5.  A  polished  surface  of  the  metal  shows  the 
Widmanstatt  figures  very  finely  developed.  The  metal  gives  on 
analysis  : — 

Fe.  Ni.  Co.  Cu.  P. 

92-00         7-10        0-69         trace         0-112  =  99-902 

The  other  portion  of  the  meteorite  consists  mainly  of  bronzite  and 
olivine,  with  small  quantities  of  chromite,  troiHte,  and  a  silicate  of 
undetermined  species.  The  analysis  of  this  last  leads  to  the  formula 
2Si02,3RO  =  SiOo,RO  f  Si02,2RO,  that  is  1  atom  bronzite  combined 
with  1  atom  of  olivine.  C.  W.  W. 

Meteoric  Dust  containing  a  large  Quantity  of  Metallic 
Iron,  which  fell  at  Catania  on  the  Night  of  March  29,  1880. 

By  0  SlLVESTEi  (B.  Ace.  dei  Liiicei,  4,  Ser.  o,  1880.  Transunti  ; 
Jahrh.  f.  Min.,  1881,  1,  Ref.  200). — In  Sicily,  showers  of  meteoric 
dust  are  often  observed,  sometimes  with,  sometimes  without  rain. 
During  such  a  shower  the  air  becomes  murky,  and  of  a  reddish-yellow 
colour;  the  barometer  falls  rapidly — 10  to  20  mm.  from  one  day  to  the 
next;  the  sea  is  much  agitated  by  a  storm  shifting  rapidly  between 
north-east  and  south-east,  and  a  heavy  rain  leaves  a  chaiacteristic 
yellowish-red  residue.  The  dust  which  fell  at  the  time  above-men- 
tioned (bar.  702-5  mm.  on  March  29th,  752-7  mm.  on  March  30  ; 
thermometer  14-8°  on  March  29,  162°  on  March  30)  contained,  in 
addition  to  the  ordinary  constituents  (siliceous,  calcareous,  and  argil- 
laceous minerals,  and  small  organisms),  particles  of  metallic  iron.     It 
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had  a  reddisli-yellow  colour,  became  black,  and  gave  off  an  empyreu- 
matic  odour  when  heated,  and  afterwards  recovered  its  yellowish-red 
colour.  Sp.  gr.  =  2*92.  With  strong  hydrochloric  acid  it  effervesced 
strongly,  and  dissolved  to  the  amount  of  25" 7  per  cent.,  the  solution 
coTitaiuing  large  quantities  of  the  chlorides  of  calcium  and  iron.  The 
blowpipe  showed  the  presence  of  nickel,  and  phosphoric  acid  was 
found  to  the  amount  of  0'1456  per  cent.  P.^Os. 

Under  the  microscope  small  particles  of  dust  were  observed,  some 
opaque,  others  surrounded  with  a  red  rim,  otherwise  steel-grey  with 
metallic  lustre.  These  particles  were  easily  separated  by  a  magnet 
from  the  non-metallic  more  or  less  transparent  particles.  The  former 
had  a  diameter  of  0-01  to  0*08  mm.;  most  of  them  were  irregular,  but 
some  were  regularly  spherical ;  some  also  were  attached  to  a  trans- 
parent vitreous  mass.  The  dust  therefore  contains  nickel-iron, 
whence  it  is  probably  of  cosmic  origin.  The  author  insists  especially 
on  the  fact  that  it  did  not  contain  any  constituents  which  might  lead 
to  the  conclusion  that  it  came  from  Etna.  H.  W. 

Analyses  of  the  Waters  of  the  Assiniboine  and  Red  Rivers, 
Canada.  By  F.  D.  Adams  (Hoffmawi^s  Chemical  Contributions  to  the 
Geology  of  Canada,  Montreal,  1880). — The  water  of  the  Assiniboine 
was  taken  from  the  centre  of  the  river,  about  a  quarter  of  a  mile 
above  its  junction  with  the  Red  River ;  that  of  the  latter  from  the 
middle  of  the  stream,  also  about  a  quarter  of  a  mile  above  the  junction 
of  the  two.  The  Assiniboine  water,  after  filtration,  had  a  faint 
yellowish  tinge.  The  brownish-grey  suspended  matter,  when  ignited, 
left  a  light,  reddish-brown,  argillaceous  residue.  The  waters  of  the 
Red  River,  after  filtration,  had  a  pale  yellowish  tinge.  The  suspended 
matter  was  of  a  light,  brownish-yellow  colour,  and  also  left  an 
argillaceous  residue  on  ignition.  These  waters  gave  on  analysis  the 
following  results  (in  grains  per  imperial  gallon)  : — 

Assiniboine.  Red  River. 

K2O 0-499  0-549 

Na^O   5-324  5-028 

CaO    6-783  6912 

MgO    4-588  5-142 

Al,03  and  FeaOa 0-084  0-092 

SiOa    1-571  2-208 

SO3 4-906  7-093 

CI    1-988  3-390 

Oxygen  equiv.  to  the  chlorine  .  . .      0*448  0-765 

Total  dissolved  solid  matter  dried  1  ^t  An  aa  i^o 

atlOO"C J*^^^  ^'^^ 

Suspended  matter  :  — 

Organic    0*692  0342 

Mineral     4-508  3509 

Total 5-200  3-851 
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Hardness  : — 

Assiniboine. 

Temporary 13-90 

Permanent 6*  70 


Red  River. 
1603 

7-87 


Specific  gravity 


20-60 
1000-64 


23-90 
1000-52 


The  foregoing  acids  and  bases  are  probably  combined  in  the  water 
as  follows  (carbonates  being  calculated  as  monocarbonates,  and  all  the 
salts  estimated  as  anhydrous). 


Assiniboine. 

Red  River. 

Sodium  chloride 

3-277 

5-589 

Potassium  sulphate  .  .  . 

0-923 

1-015 

Sodium              ,,         ... 

8-216 

4-727 

Calcium            „ 

— 

6-739 

Calcium  carbonate  .... 

12-112 

7-388 

Magnesium  carbonate  . 

9-635 

10-798 

The  analysis  of  the  Assiniboine  \vater  gives  an  excess  of  soda  above 
the  amount  required  for  the  sulphuric  acid,  amounting  to  0-114  gram 
(=  0-084  Is  a)  ;  this  might  be  present  as  carbonate  ;  it  would  require 
0*129  chlorine,  or  0-147  sulphuric  acid  in  excess  of  the  amounts  found 
of  those  respective  constituents;  it  has  been  calculated  as  sodium 
sulphate  and  added  thereto.  H.  W. 

The  Hot  Springs  of  the  Littoral  Chain  of  Venezuela.     By 

BoussiNGAULT  {Ann.  Chem.  Fliijs.  [5],  22,  145 — 152). — The  littoral 
chain  extends  towards  the  west  from  the  hills  of  Avila  to  Nueva 
Valencia,  where  it  joins  an  eastern  branch  of  the  Andes.  The  moun- 
tains are  mainly  composed  of  granite  and  gneiss,  and  abound  in  hot 
springs.  The  following  table  gives  the  peculiarities  of  the  most 
important  of  them  : — 


Name  of  spring. 


I.  Onoto. 


II.  Mariara  

III.  Las  Trincheras  , 


Alti- 
tude. 


feet. 
2281-9 


1813-1 
1065-5 


Tempera- 
ture. 


Sulphstes 

and 
chlorides. 


44-5°  (air 
in  Khade 

ao^). 

36—60^ 
9-2— 96-9° 


None. 


Small 
(juantitlos. 


Odour. 


Residue. 


!     Gas  evolved. 


None. 


H.S 

(HlijilU). 

II, s 

(slroiiK). 


Vfry  siuiill,  with 
alkaline  reac-  [ 
tiou.  I 

Si  11  ecu  us. 
line. 

Silii-eous. 
line. 


Alka 
.Mka- 


Nitro,£:en 
(occusiomilly). 

Ni'rojfen 
(fre(iUfMtly). 

Nitrojjen 
(oce.isionully). 


The  temperature  of  the  springs  appears  to  vary  with  their  altitude. 
The  decrease  is  about  1°  for  every  21  feet  of  ascent. 

The  plant  called  by  Vandelli  Ulva  labyrinth  if urma^  is  found  in  the 
Mariara  spring.  The  following  is  an  analysis  of  the  Las  Triiichei'as 
water : — 
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1  litre  contains : 


Gr. 

Chlorine  . .  . . . .  0-058 

Sulphuric    acid  0'084 

Boric  acid 0000 

Soda   0-066 

Potash    0-014 

Lime 0-013 

ia    ....  0-006 


Gr. 

Lithia traces 

Silica 0-127 

Oxide  of  iron. .      0-012 
H2S  and  CO2. .        — 
Oxide  of  copper     O'OOO 

Arsenic 0000 

J.  I.  W. 


Water  from  a  Hot  Spring,  New  Britain.  By  A.  Liversidge 
{Ghem.  News,  42,  324). — The  water  is  of  a  yellow  tinge,  and  smells 
of  sulphuretted  hydrogen.  At  first,  it  is  neutral  to  test-paper,  but 
afterwards  becomes  very  faintly  acid,  probably  from  the  oxidation  in 
part  of  the  sulphuretted  hydrogen.  No  attempt  was  made  to  deter- 
mine the  amount  of  the  latter  and  other  gases.  The  residue  left  on 
evaporation  to  dryness  at  100°  C.  amounted  to  36,312  parts  per 
1,000,000,  or  2541-84  grains  per  gallon,  which  is  about  the  same  as 
average  sea- water. 

The  following  is  the  composition  of  the  residue  dried  at  100° : — 

Per  cent.  Parts  per  Grains 

in  million  of      or       per 

residue.  water.  gallon. 

Silica 0-200  72-6  5-08 

Alumina  and  iron  oxide  . .  0-440  159-7  11-18 

Calcium  sulphate 1-394  506*2  35-43 

Calcium  chloride 2-240  813-4  56-93 

Magnesium  chloride    4-710  1710-3  119*72 

Sodium  chloride 87-320  31707-6  2219-53 

Potassium traces  —  — 

Combined  water 3-696  1342-2  93-97 


100-000 


36312-0 


2541-84 
D.  B. 


Water  from  a  Hot  Spring,  Fiji  Islands.  By  A.  Liversidge 
(Ghem.  News,  42,  324). — The  water  is  clear  and  colourless,  after  the 
deposition  of  a  small  amount  of  matter,  which  it  had  in  suspension, 
free  from  smell,  but  with  a  strongly  marked  saline  taste,  and  faintly 
alkaline  or  almost  neutral  to  test-papers.  Its  specific  gravity  is 
1-0064.  The  total  quantity  of  solid  matter  in  solution  dried  at  110° 
gave  8-320  parts  per  million,  or  582-40  grains  per  gallon,  consisting 
of— 
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Silica,  insoluble . . 

Silica,  soluble 

Alumina  and  traces  of  ferric  oxide 

Aluminium  chloride 

Phosphoric  acid  (P2O5)    ...,,... 

Calcium  chloride 

Calcium  sulphate 

Magnesium  chloride r  •  •  • 

Sodium  chloride. 

Potas&ium  chloride    

Carbonic  acid 

Loss. ,,,,....,. 


Per  cent. 

Parts  pep 

Grains 

in 

million  of 

or     per 

residue. 

water, 

gallon. 

1-681 

133-3 

9-20 

0-074,* 

5-8 

0-40 

0-534 

41-7 

2-92 

1-646 

128-6 

9-00 

traces 

— 

— 

46-754 

3652-9 

255-70 

4-770 

372-7 

26-09 

0-154 

12-0 

0-84 

42171 

3294-8 

230-64 

1-756 

137-2 

9-60 

traces 

— 

— 

0-460 

34,-0 

2-52 

100-000 

78130 

546-91 
D.  B. 

Organic   C  h  e  m  i  s  t  r  y. . 


Ethane.  By  J.  Thomsen  (/.  |jr.  Ghem.  [2],  23,  163— 166).— Dif- 
ferences between  the  heat  of  combustion  found  by  Berthelot  in  the 
case  of  ethane  produced  electrolytically  from  sodium  acetate,  and  by 
Thomsen  in  that  of  ethane  obtained  from  zinc  ethide  and  hydrochloric 
acid,  led  Thomsen  to  the  conclusion  that  a  real  difference  existed  be- 
tween dimethyl  and  ethyl  hydride ',  that  is  to  say,  that  ethane  existed 
in  two  isomeric  conditions.  The  author  has  now  very  carefully  deter- 
mined the  heat  of  combustion  of  the  two  ethanes,  and  finds  that 
Berthelot's  figure  is  somewhat  too  high,  and  that  the  heat  of  combus- 
tion of  the  two  bodies  is  absolutely  the  same,  and  that  they  must  there- 
fore be  considered  as  identical.  O.  H. 


Dipropargyl.  By  L.  Henry  (I?er.,  14,  399— 403). — Dipropargyl 
combines  directly  with  iodine  to  form  the  tetriodide  CeHeli  (m.  p. 
113°).  This  compound  is  best  prepared  by  the  addition  of  a  solution 
of  iodine  in  potassium  iodide  to  dipropargyl;  the  crystalline  preci- 
pitate produced  is  recrystallised  from  carbon  bisulphide,  from  which 
it  is  deposited  in  quadratic  prisms,  resembling  hippuric  acid  in  appear- 
ance. The  crystals  are  sparingly  soluble  in  ether  and  alcohol,  and  are 
decomposed  by  alcoholic  potash.  The  formation  of  dipropargyl  by 
the  action  of  alcoholic  potash  on  diallyl  dibromide  takes  place  in  two 
stages,  diallylene  monobromide  being  the  intermediate  product.  This 
body  is  a  colourless  liquid  (b.  p,  about  150°),  insoluble  in  water.  It 
forms  characteristic  precipitates  with  ammoniacal  copper  and  silver 
solutions. 

In  the  purification  of  dipropargyl  by  distilling  its  cuprous  compound 
with  hydrochloric  acid,  a  polymeride,  crystallising  in  glistening  j)lates 
(m.  p.  100°),  is  obtained  as  a  bye-product.  W.   C.  W. 
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Formation  of  Chloroform  from  Alcohol  and  Bleaching 
Powder.  By  A.  ^B^champ  (Ann.  Ghim.:Phys.  [5],  22,  347—353).— 
The  formation  of  chloroform  when  a  mixture  of  alcohol  and  bleachinor 
powder  is  gently  heated,  has  been  explained  in  various  ways  by  dif- 
ferent chemists,  some  df  whom  have  attributed  the  frothing  which 
accompanies  the  reaction  to  the  evolution  of  carbonic  anhydride.  The 
author  has  found  that  the  gas  which  is  given  off  contains  no  carbonic 
anhydride,  but  consists  of  almost  pure  oxygen,  either  a  product  of  the 
same  reaction  which  produces  the  chloroform,  or  of  a  peculiar  dacom- 
position  of  the  hypochlorite.  According  to  Dumas,  aldehyde  C2H4O 
is  first' formed  by  the  dehydrogenation  of  the  alcohol,  and  this  by  sub- 
stitution gives  rise  to  chloral,  which  is  converted  by  the  action  of  the 
calcium  hydrate  into  chloroform.  Th^ese  changes  may 'be  brought 
about  in  two  ways.  The  hypochlorous  acid  may  split  up  into  oxygen, 
which  is  given  oflP,  and  chlorine,  which  first  abstracts  hydrogen 'from 
the  alcohol  and  then  forms  chloral  by  substitution.  It  is,  however, 
difficult  to  ex|)lain  this  decomposition  of  the  hypochlorous  acid,  and 
also  how  the  chlorine  could  act  on  the  alcohol  in  presence  of  a  larg:e 
quantity  of  calcium  hydrate.  On  the  ^ther  hand,  the  alcohol  may  be 
attacked  by  the  hypochlorous  acid  as  a  whole,  thus:  (1)  2C2H6O  + 
CaCljOa  =  2C2H4O  +  H2O  +  2HGi  +  CaO  =  aC^HiO  +  2H2O  + 
CaCl^.  (2)  2C2H'40  -f  SCaClaO^  =  SCaH^Oa  -+-  2C2HCI3O. 
(3)  2C2HCI3O  +  CaHsOa  =  2CHCI3  +  Ca(HC0.)2.  This  theory 
assumes  that  in  the  reaction  which  produces  th&  chloroform,  no 'gas 
is  given  off.  If  the  formic  acid  were  oxidised' to  carbonic  anhydride, 
the  latter  would  be  formed^  in  presence'  of  ^  a  quantity  of  calcium 
hydrate  more  than  sufficient  to  combine  with  it. 

100  grams  bleaching  powder,  50  grams  calcium  hydrate,  an'd  400  c.c. 
water  were  heated  to  80°,  and  15  grams  chloroform,  the  -quantity 
which  the  mixture  would  have  produced  with  alcohol,  were  added. 
The  mixture  at  once  swelled  up  and  the  chloroform  distilled  over. 
During  the  distillation  no  gas  was  given  off,  but  when  the  whole  of 
the  chloroform  had  passed  over  and  the  temperature  of  the  lesidual 
liquid  was  raised  to  ebullition,  oxygen  gas,  free  from  carbonic  anhy- 
dride, was  evolved,  and  the  liquid  acquired  a  rose  colour,  owing  to  the 
formation  of  a  small  quantity  o^  permanganic  acid,  due  to  the  pre- 
sence of  manganese  in.  the  lime.  Oxygen  was  also  given  off  when  a 
similar.mixturewa^  heated  to  ebullition  without  addition  of  chloroform, 
and  also  .when.  100  grams  bleaching  powder  and  400  c.c.  water  were 
heated  without  addition  of  calcium  hydrate ;  in  both  cases  a  small 
quantity  of  permanganic  .  acid  was  formed.  100  grams  bleaching 
powder,  50  grams  calcium  hydrate,  and  ,400-,c.c.  water  were  heated  to 
80°,  and  16  gnams  alcohol  ^ at  90°  were  added;  the  mixture  imme- 
diately frothed  up.  At  first.no  :gas  was  evolved,  but  when  all  the 
chloroform  had  distilled  over  and  .the  temperature  was  raised,  pure 
oxygen  gas  was  given  off  in  large  quantity ;  no  permanganic  acid  was 
formed.  Even  if  the  bleaching  powder  and  water  were  not  mixed  with 
calcium  hydrate,  no  carbonic  anhydride  was  given  off.  These  expe- 
riments confirm  the  second  of  the  two  theories  given  above.  The 
chloroform  is  produced  without  evolution  of  gas,  the  oxygen  which 
is  given  off  being  the  result  of  the  decomposition  of  the  hypochlorite. 
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The  frothing  is  dae  to  the  production  of  the  chloroform  in  a  medium 
the  temperature  of  which  is  higher  than  its  boiling  point. 

C.  H.  B. 
Conversion  of  Normal  into  Isopropyl  Bromide  by  Heat.     By 

L.  Aronstein  (Ber.,  14,  607 — 609). — If  the  author's  view  is  correct 
(see  p.  576),  that  ethyl  bromide  is  decomposed  into  ethylene  and  hydro- 
bromic  acid,  propyl  bromide  should  in  the  same  way  decompose  into 
propylene  and  hydrobromic  acid.  On  the  recombination  of  the  hydro- 
bromic  acid  with  the  propylene,  iso  and  not  normal  propyl  bromide 
should  be  formed.  The  author  has  succeeded,  by  heating  it  at  280°, 
in  partially  converting  normal  into  isopropyl  bromide,  which  was 
identified  by  its  boiling  point,  the  formation  of  isopropyl  benzoate  and 
of  acetone.  From  these  results,  the  author  considers  it  not  improbable 
that  in  the  conversion  of  calcium  cumate  into  cumene  there  is  a  con- 
version of  a  normal  into  an  isopropyl  group,  a  change  which  he  proposes 
to  investigate.  Y.  H.  V. 

AUyl  Iodide  and  Monobromallyl  Alcohol.  By  L.  Henry  (Ber.^ 
14,  403 — 405). — The  irritating  odours  which  are  observed  in  the  pre- 
paration of  allyl  iodide  by  the  action  of  phosphorus  and  iodine  on 
glycerol  are  due  to  the  presence  of  allyl  alcohol.  The  author  con- 
siders it  probable  that  di-iodhydrin,  C3H5(OH)l2,  is  formed  in  the 
first  instance,  and  afterwards  splits  up  into  iodine  and  allyl  alcohol, 
and  that  the  alcohol  is  then  converted  into  allyl  iodide  by  the  action  of 
phosphorus  and  iodine. 

Monobromallyl  bromide  (b.  p.  152°),  prepared  by  treating  tri- 
bromhydrin  (b.  p.  142°)  with  sodium,  is  converted  into  monohromalhjl 
alcohol,  C3H4Br.OH,  when  heated  in  sealed  tubes  at  130°  with  water. 
An  aqueous  solution  of  potash  removes  the  bromine  from  mono-' 
bromallyl  alcohol,  converting  it  into  pro pargyl  alcohol.         W.  C.  W. 

The  Saccharoses.  By  Berthelot  {Ann.  Chem.  Vhys.  [5],  22, 
287 — 288). — The  author  points  out  the  resemblance  which  Peligot's 
saccharin  bears  to  trehalose.  Measurements  of  the  angles  of  crystals 
of  both  substances  give  almost  identical  values.  They  are  both  moio 
stable  than  the  other  saccharoses,  and  neither  of  them  is  attacked  by 
dilute  sulphuric  acid.  The  author  mentions  that  twenty  years  ago  lie 
predicted  in  his  Chimie  Onjanique  fondee  sur  la  Sijnthese  the  prepai'a- 
tion  of  this  class  of  substances.  J.  I.  W. 

Maltose.  By  E.  Kulz  (F/fugers  Arch'v,  24,  81— 84).— The  author 
states  that  at  the  time  that  Musculus  and  v.  Mering  publislied  their 
paper  "  On  the  Changes  produced  in  Starch  and  Glycogen  by  Diastase^ 
Saliva,  Pancreas,  and  Liver-ferment,"  he  had  been  engaged  for  three 
years  in  the  investigation  of  the  subject.  He  prepar.  d  two  samples 
of  glycogen-maltose,  which  yielded,  on  analysis,  results  as  follows  : — 


Found. 

Calculated  for  the  formula 

I.                   II. 

C^H^Pn  +  H2O. 

c... 

.      39-62          39-42 

40-0 

H    . 

.        Q'76            &7'Z 

Q'67 

2./  2 
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From  these  figures  and  the  comparisons  of  their  rotations,  he  con- 
siders the  identity  of  maltose  prepared  from  glycogen  and  from  starch 
proved,  and  states  that  his  experience  shows  that  the  usual  prodncts 
of  the  action  of  the  ferments  above-mentioned  are  achroodextrin  and 
maltose,  with  occasional  traces  of  grape-sugar,  probably  a  secondary 
product.  W.  N. 

Maltose.  By  H.  Toshiba  (Ghem.  News,  43,  29— 31).— The  mal- 
tose employed  was  extracted  from  ame  (a  substance  used  in  Japan  as  a 
sweetmeat  and  for  some  other  purposes),  in  which  it  is  present  to  the 
extent  of  45  to  75  per  cent.  Its  specific  rotatory  power,  determined 
by  means  of  a  Soleil-Ventzky  saccharimeter,  was  150'25,  and  its  re- 
ducing action  on  cnpric  oxide,  estimated  by  means  of  Fehling's  solu- 
tion, was  61-01,  a  number  which  agrees  with  that  given  by  Brown  and 
Heron,  60*8;  O'Sullivan  found  65.  Experiments  with  Dr.  Pavy's 
method,  using  different  quantities  of  ammonia  in  preparing  the  copper 
solution,  showed  that  the  reducing  power  of  the  maltose  is  largely  in- 
fluenced hy  the  proportion  of  ammonia  present.  The  ratio  1  :  5  for 
dextrose  and  cupric  oxide  was  obtained  only  when  the  exact  quantity 
of  ammonia  recommended  by  Dr.  Pavy  was  used.  The  reducing 
action  of  dextrose  is  much  more  rapid  than  that  of  maltose,  and  is 
affected  to  a  greater  extent  by  the  proportion  of  ammonia  employed. 

When  oxidised  by  nitric  acid,  maltose  gives  saccharic  acid,  and,  like 
cane-sugar  and  dextrose,  when  treated  with  chlorine  in  presence  of 
water,  it  yields  gluconic  acid.  Oxidation  with  potassium  perman- 
ganate gave  no  definite  results.  When  2  parts  maltose,  1  part  acetic 
anhydride,  and  5  parts  glacial  acetic  acid  are  heated  at  110°,  a  dark- 
coloured  mass  is  obtained,  which  contains,  besides  other  bodies  not 
examined,  a  light  yellow  solid  substance  which  is  insoluble  in  ether, 
reduces  Fehling's  solution,  has  a  taste  at  first  sweet,  but  afterwards 
bitter,  and  is  in  aU  probability  the  monacety I- derivative  of  maltose, 
Ci2H2xOnAc.  C.  H.  B. 

Remarks  on  some  Experiments  with  Maltose.  By  J.  Steiner 
(Ghem.  News,  43,  54). — Referring  to  Yoshida's  paper  (preceding 
Abstract),  the  author  mentions  that  the  specific  rotatory  power  of 
maltose,  if  calculated  from  the  appended  analytical  data,  is  not  [a]^-  = 
150*25,  but  less.  Soleil-Yentzky's  saccharimeter  was  used,  and  the 
number  of  angular  degrees  corresponding  to  100  divisions  on  the  scale  of 
this  instrument  is  not  89*61,  as  introduced  in  the  calculations,  but  39*1 
for  100  divisions  ;  this  number  has  to  be  taken  into  account  when  the 
specific  rotatory  power  for  the  transition  tint  [a]  y  is  to  be  calculated  for. 
No  mention  is  made  about  the  water  of  hydration  of  maltose  crystals, 
although  it  is  known  that  maltose  crystallises  with  1  mol.  H2O,  cor- 
responding to  an  increase  in  weight  of  5  per  cent.  Another  im- 
portant point  which  Yoshida  seems  to  have  disregarded  is,  that  maltose 
solutions  have  the  peculiar  property  of  "  by- rotation,"  similarly  as  is 
the  case  with  dextrose.  The  result  of  the  "  CuO"  reducing  power  of 
maltose  proves  that  he  worked  with  the  crystals,  as  he  obtained  the 
number  61 ;  while  the  proportion  95  :  100  =  61:  (x  =  64*2)  shows  the 
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CuO  reducing  power  for  anhydrons  maltose  k  =  64"2,  agreeing  with 
the  value  given  for  anhydrous  maltose  by  O'Sullivan.  D.  B. 

Elementary  Composition  of  Glycogen.  By  E.  KOlz  and 
A.  BoRNTRAGER  {Ffluger's  ArcJnv,  24,  19 — 27). — The  results  of  the 
analyses  by  a  large  number  of  investigators  are  quoted  both  of  glyco- 
gen (sic)  and  compounds  of  glycogen  with  lead  and  barium  ;  these 
tend  to  show  that  about  44'5  per  cent.  C,  and  about  6*5  per  cent.  H, 
represents  the  composition  of  glycogen.  A  table  showing  the  results 
of  analyses  of  glycogen  from  various  sources  by  the  author  is  given, 
together  with  details  of  the  method  of  preparation  ;  the  mean  obtained 
was  43*61  per  cent  C,  and  6*45  per  cent.  H,  which  satisfy  the  formula 
6(C6Hio05)  -f  H2O,  and  are  almost  precisely  the  figures  obtained  by 
Nageli  for  amylodextrin,  dried  at  100°.  On  drying  at  110°  slightly 
different  figures  were  obtained,  which,  according  to  the  authors,  indi- 
cate the  possibility  of  another  formula.  W.  N. 

Specific  Rotatory  Power  of  Glycogen.  By  E.  Kulz  (Pfluger's 
ArcJnv,  24,  85 — 90). — After  quoting  the  figures  given  by  numerous 
observers,  the  author  gives  a  table  of  the  results  of  his  own  experi- 
ments with  glycogen,  prepared  with  great  care  from  various  sources, 
and  on  various  diets  ;  they  vary  from  203°  to  233*5°,  the  mean  agreeing 
fairly  with  that  obtained  by  Bohm  and  Hoffmann.  Attention  is  drawn 
to  the  errors  likely  to  be  introduced  in  the  process  of  preparation,  and 
the  difficulty  of  obtaining  a  perfectly  pure  sample.  A  table  is  given 
which  shows  that  dilution  of  the  solution  tends  to  raise  the  readings 
very  considerably.  W.  N. 

Action  of  Mineral  Acids  on  Glycogen.  By  E.  Kulz  and 
A.  BoRNTRAGER  (Pfluger^s  Archiv,  24,  28 — 41). — It  has  always  been 
assumed  that  glycogen,  when  treated  with  dilute  mineral  acids,  was 
converted  into  grape-sugar,  but  no  detailed  proof  that  such  is  the  case 
has  yet  been  given.  The  authors  have  therefore  investigated  the 
matter  as  follows  : — 

20  grams  of  very  carefully  prepared  glycogen  from  horse's  liver 
was  treated  with  400  c.c.  water  and  60  c.c.  dilute  sulphuric  acid 
(1  part  concentrated  acid  in  5  of  water)  in  a  flask  with  a  condenser 
attached  for  7  hours  on  a  water- bath  heated  to  boiling.  The  sulphuric 
acid  was  then  removed  by  means  of  barium  carbonate,  afterwards  by 
baryta- water,  and  the  neutral  filtrate  evaporated  to  a  syrup  and  treated 
with  boiling  alcohol.  This  solution  would  not  crystallise,  but  on 
removing  a  portion,  driving  off  the  alcohol,  and  returning  the  residue 
to  the  original  solution,  an  abundant  formation  of  crystals  ensued. 

These  gave  the  following  results  : — • 

1.  Both  to  the  naked  eye  and  under  the  microscope  their  appearance 
agreed  exactly  with  that  of  grape-sugar. 

2.  0*9440  gram  of  the  substance  (air-dried)  gave  00035  gram  ash. 

3.  A  concentrated  aqueous  solution,  when  treated  with  ten  times 
its  volume  of  99*5  per  cent,  alcohol,  gave  no  precipitate.  There  was 
therefore  no  dextrin  present. 

4.  Barford's  reagent  in  aqueous  solution  gave  rapid  reduction. 
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5.  The  freshly  prepared  aqueous  solution  exhibited  a  rotation 
(6  per  cent.),  which  on  boiling  and  subsequent  cooling  for  24  hours, 
was  reduced  one-half  (3  per  cent.). 

6.  An  aqueous  solution  after  standing  24  hours,  gave  by  rotation 
1  per  cent.,  and  by  Fehling's  method,  1"0169  per  cent,  grape-sugar. 

7.  Elementary  analysis  gave — 


Calculated  as 

CgHi.Oe  +  H-P. 

Found. 

c... 

36"36  per  cent. 

36-51  per  cent. 

H... 

.       7-07        „ 

6-96         „ 

An  investigation  of  the  compounds  of  the  sugar  obtaioed  from 
glycogen  with  sodium  chloride,  showed  precisely  the  same  results  as 
the  compound  of  sodium  chloride  and  grape-sugar.  There  is  therefore 
no  doubt  that  the  sugar  obtained  by  the  action  of  dilute  mineral  acids 
on  glycogen  is  identical  with  grape-sugar. 

The  merits  of  various  methods  of  conversion  are  then  discussed  at 
great  length,  and  a  table  of  results  given,  which  tend  to  show  that  the 
methods  of  Fresenius,  Will,  and  Sachsse  are  the  best.  "W.  N. 

Schtscherbakoflf^s  A,  B,  C,  and  D  Glycogen.  By  E.  Kulz 
{Ffluger's  Archiv,  24,  94 — 97). — The  author  is  of  opinion  that  these 
bodies,  described  by  Schtscherbakoff  {Ber.  1870,200),  are  not  different 
forms  of  glycogen,  but  glycogen  derivatives.  W.  N. 

Conversion  of  Glucose  into  Dextrin.  By  F.  Musculus  and 
A.  :Meyee  (Bull  8oc.  Chim.  [2],  368— 371).— On  adding  to  20  grams 
of  glucose  30  grams  sulphuric  acid,  stirring  the  mixture  constantly, 
heating  it  at  60°  until  it  becomes  brown,  and  then  throwing  it  into 
800  grams  absolute  alcohol,  there  is  formed,  in  about  a  week,  a  thick  pre- 
cipitate, consisting  of  a  white  hygroscopic  powder  of  the  composition 
Ci8H280u,C2H60.  On  boiling  with  water  the  alcohol  is  eliminated, 
and  water  substituted.  A  yellow  amorphous  mass  is  thus  obtained, 
having  all  the  properties  of  dextrin,  Ci8H280i4,H20  =  3(C60io05).  It 
is  not  fermented  by  yeast  or  converted  into  sugar  by  diastase.  After 
boiling  for  some  time  with  acidulated  water  (4  per  cent.  H2SO4),  it  is 
converted  into  glucose.  Its  diffusibility  as  tested  by  dialysis  is  less 
than  that  of  the  sugars,  but  greater  than  that  of  the  natural  dextrins. 

L.  T.  O'S. 

Erythrodextrin.  By  F.  Musculus  and  A.  Meyer  (Zeits.  /.  Physiol. 
Chew..,  4,  451). — According  to  Musculus  and  Nageli  it  is  a  soluble 
starch,  which  gives  with  iodine  not  a  blue  but  a  red  reaction;  possibly 
the  so-called  erythrodextrin  may  be  a  mixture  of  achroodextrin  and 
soluble  starch.  The  authors  obtained  the  intense  red  colour  which 
characterises  erythrodextrin,  when  a  half  per  cent,  solution  of  soluble 
starch  was  added  to  a  solution  of  a  higher  dextrin  which  gave  a  pure 
yeUow-brown  reaction  with  iodine.  W.  N. 

Action  of  Heat  on  the  Ammonium  Bases.  By  A.  W.  Hofmanx 
(J^er.,  .14,    494—496). — When  an  ammonium  hydroxide  containing 
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different  alcoholic  radicles  is  decomposed  by  heat,  the  tertiary,  base 
which  is  formed  will  contain  the  radical  methyl,  if  the  original  hydrox- 
ide contained  the  methyl- group.  One  of  the  other  groups  is  liberated 
in  the  form  of  a  hydrocarbon,  e.^.,  methyldiethylamyl  ammonium 
hydroxide  splits  up  into  methylethylamylamine  and  ethylene,  whilst 
methylethylamylphenylammonium  hydroxide  forms  methylamylpheny  1- 
atnine  and  ethylene. 

Me(C2H5)2(C5Hn)KOH  =  MeCC^HaXCsHiON  +  H^O  +  C0.H4. 
Me(C2H5)(C5Hn)PhN.OH  =  Me(aHa)PhN  +  H^O  -f  C2H4. 

DimethylpiperylamBionium  hydroxide  yields  trimethylamine  and 
the  hydrocarbon  CsHs-  The  conine  derivative  under  similar  treatment 
forms  trimethylamine  and  the  hydrocarbon  CsHi^,  W.  C.  W. 

Ethylhydroxylamine  and  Vapour- density  Determinations 
of  a  few  Hydroxylamine  Derivatives.  By  0.  GUrke  (Anmilen, 
205,  273^278).— Both'  ethylic  ethylbenzoylbydroxamate  and  the 
ethylhydroxylamine  derived  from  it  were  found  to  be  volatile  without 
decomposition. . 

Etkylie;  ethylbenzoijlhijdroxamafe,  NBzEtO.— Sp.  gr.  1-0258  at  17°.  It 
boils  at  244°  (755  mm.)  with  slight  decomposition,  an  odour  of  phenyl 
oyanate  being  produced,-  and  a  small  quantity  of  a  solid  sepai*ated. 
The  vapour-density  by  Hofmann's  method  was  6"56  (theory,  668). 
J;]  thy  lie  ethylbenzoylhydroxaraate  is  decomposed  by  long  heating  at  270° 
ill  sealed  tubes.  Ethylic  ethylbenzoylhydroxaniate  is  metameric  with 
t'thylphenylurethane  (b.  p.  245-^250°),  but  is , not  changed  into  it  by 
distillation.. 

Ethylhydroxylanune. — The  hydrochloride  may  be.  obtained  in  the 
crystalline  state-  by  saturating  moist  ether  with  hydrochloric  acid,  and 
heating  it  with  ethylic  ethylbenzoylhydroxaraate.  The  solution  cannot 
be  evaporated  without  decomposition ;  it  melts  at  128°.  By  heating  it 
in  sealed  tubes  with  hydrochloric  acid  (sp.  gr.  1*14)  at.  150°,  ethyl 
chloride  and  hydroxylamine  chloride  are  produced,  the  latter  being 
decomposed  with  formation  of  ammonium  chloride  at  a  higher  tem- 
perature. 

Ethylhydroxylamine  hydrochloride  is  decomposed  on>.  dry  distil- 
lation, giving  off  hydrochloric  acid  and  combustible  gasieSj.and  leaving 
a  residue  of  ammonium  chloride,  but  ethylamiue  is  not  formed.  The 
iicid  sul'p/uUe,  NMEt.H0.HBS04,  obtained  from  the  hydrochloride  by 
means  of  silver  sulphate,  evaporation,  and  drying  over  sulphuric  acid, 
is  very  readily  soluble,  both  in  water  and  absolute  alcohol,  and  crystal- 
lises with  great  difficulty.  The  acid  oxalate,  ^WVjt.YiO.C iUXju  from 
the  hydrochloride  by  silver  oxalate,  evaporation,  solution  of  residue  in 
absolute  alcohol,  and  precipitation  by  ether  :  colourloss  powder.  The 
nitrate  could  not  bo  obtained  crystallised.  Ethylhydwxylamme, 
NHEt.HO.  A  concentrated  solution  of  the  hydrochloride  is  decomposed 
by  the  equivalent  quantity  of  potaslt,  and  the  vapours  are  passed 
through  a  tube  containing  solid  potash,  at  about  80°,  the  distillate 
being  condensed  in  a  well-cooled  receiver.  For  complete  dehydration 
the  base  is  again  distilled  over  solid  potash.  It  is  a  transparent,  highly 
mobile,  combustible  fluid,  with  a  strong  odour,  dilferent  from  that  of 
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ammonia,  alkaline  reaction,  and  miscible  with  water,  alcohol,  and  ether 
in  all  proportions.  It  distils  with  steam  or  alcohol  vapour ;  boils  at 
68°.  Sp.  gr.  0'8827'at  7'5°.  Sodium  has  at  first  no  action  on  ethyl- 
hydroxyl amine,  but  the  liquid  soon  becomes  warm,  ammonia  is  copiously 
evolved,  and  the  metal  is  changed  to  a  white  pulverulent  mass,  readily 
soluble  in  water  to  an  alkaline  liquid.  It  contains  carbon,  hydrogen, 
and  nitrogen,  in  addition  to  sodium. 

The  reactions  of  ethylhydioxylamine  soliitions  with  silver  nitrate, 
mercuric  chloride,  and  cupric  sulphate  are  given.  The  statement  of 
Lossen  and  Zanni  (Annalen,  182,  223)  that  silver,  mercury,  and 
copper  salts  are  reduced  by  ethylhydroxylamine  in  alkaline  solutions 
is  correct  only  for  silver  salts  ;  the  author  attributes  this  discrepancy 
to  the  presence  of  hydroxylamine.  By  the  action  of  benzoic  chloride 
on  ethylhydroxylamine,  the  ethylbenzoylhydroxamate  of  Waldstein 
(Annalen,  181,  384)  is  produced.  F.  L.  T. 

Bases  of  the  Oxalic  Series.  By  0.  Wallace  and  E.  Sghulze 
(Ber.,  14,  420 — 428). — In  the  preparation  of  the  propylamine,  used 
for  building  up  the  higher  members  of  this  series,  better  results  were 
obtained  by  the  action  of  alcoholic  ammonia  on  propyl  nitrate  than  on 
the  chloride.  The  nitric  acid  {sp,  gr.  1*4)  used  in  the  preparation  of 
the  nitrate,  is  boiled  with  06  per  cent,  of  urea,  and  a  current  of  air 
is  blown  through  the  hot  acid  for  a  few  seconds  :  25  grams  of  this 
acid  are  brought  into  a  flask  of  200  c.c.  capacity,  which  is  provided 
with  a  condenser ;  15  grams  of  propyl  alcohol,  3  grams  of  urea  and 
some  talc  are  then  added,  and  the  mixture  heated  to  95°.  A  fresh 
quantity  (equal  volumes)  of  acid  and  alcohol  is  poured  into  the 
tiask,  and  the  liquid  boiled  until  its  temperature  reaches  105°,  when 
acid  and  alcohol  are  again  added.  On  washing  the  distillate  with  water, 
the  nitrates  separate  as  a  heavy  liquid.  Normal  propyl  nitrate  boils  at 
110-5°,  and  isopropyl  nitrate  boils  at  101°.  The  nitrate  is  converted  into 
propylamine  by  heating  at  100°,  with  a  10  per  cent,  solution  of  alcoholic 
ammonia.  Dipropyloxamide,  obtained  from  propylamine,  melts  at  162°. 

The  following  oxalines  have  been  prepared : — ■ 

Chloroxalmetiiyline,  C4H5CIN2,  from  dimethyloxamide  (m.  p.  210°), 
boils  at  205°,  and  has  a  sp.  gr.  of  1*2473  at  16°.  The  hydriodide, 
crystallising  in  transparent  needles  soluble  in  water  and  alcohol,  is 
decomposed  by  phosphorus  and  iodine,  forming  oxalmethyline,  C4H6N  2, 
a  liquid  (b.  p.  197°)  miscible  with  water.  The  platinochloride, 
(C4H6No,HCl)2,PtC]4,  crystallises  in  prisms,  which  are  sparingly 
soluble  in  cold  water.  The  zin'cochloride,  (C4H6N2HCl)2,ZnCl2,  forms 
anhydrous  prisms  (m.  p.  128^),  soluble  in  alcohol  and  water.  The 
salt  is  re  precipitated  from  the  alcoholic  solution  by  the  addition  of 
ether.  The  base  combines  with  methyl  iodide,  to  form  the  methiodide 
C4H6N2MeI.  If  an  aqueous  solution  of  this  compound  is  treated  with 
silver  chloride,  and  the  product  mixed  with  platinum  chloride,  rhombic 
plates  are  deposited,  which  have  the  composition  (C4H6N2MeCl)o,PtCli. 

Oxalpropyline,  C8H14N2,  prepared  from  chloroxalpropyline  (b.p.236°), 
is  an  oily  liquid,  miscible  with  water  (b.  p.  230°,  sp.  gr.  0952  at  17°). 
The  methiodide,  C8Hi4N2MeI,  is  soluble  in  water  and  melts  without 
decomposition.    The  platinochloride,  (C8HuN2,MeCl)2,PtCl4,  crystallises 
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in  plates,  and  the  zincochloride,  (C8Hi4N"2,HCl)2,ZnCl2,  in  prisms 
(m.  p.  92°).  On  heating  a  mixture  of  lime  and  chloroxalethvline  or 
oxalethline  zincochloride,  ethylene,  pyrroline,  and  a  new  base,  C4H6N2 
(m.  p.  IBS'",  b.  p.  267°),  are  formed.  Oxalmethyline  gives  similar 
results,  but  oxalpropyline  appears  to  yield  a  new  base  (b.  p.  250 — 
255°).  W.  C.  W. 

Action  of  Purfuraldelyde  on  Aldehydes  and  Acetone  in 
presence  of  Soda.  By  J.  G.  Schmidt  (Ber.,  14,  574 — 576). — By 
heating  together  furfuraldehyde  and  propaldehyde  with  a  10  per 
cent,  soda  solution  to  20 — 30°,  farfurcrotonic  aldehyde  is  obtained  as 
a  golden,  strongly  refractive,  cinnamon-smelling  oil  thus  :  C4H3O.CHO 
+  CH3.CH2.CHO  =  H2O  +  CsHsOo.  This  aldehyde  cannot  be  distilled 
without  decomposition  ;  with  fuchsine  sulphite  it  gives  a  golden  colour, 
which  immediately  turns  violet ;  with  aniline  and  acetic  acid  it  gives 
a  green  colour  ;  it  resembles  in  its  reactions  its  homologue,  f  urfur- 
acrolein.  By  silver  oxide,  the  aldehyde  is  oxidised  into  the  correspond- 
ing acid,  C8H8O2,  which  forms  slender  needles  melting  at  107°. 

Benzaldehyde  and  furfuraldehyde,  with  soda  solution,  gave  no 
characteristic  reaction.  Acetone  and  furfuraldehyde  react  to  form  a 
substance,  crystallising  in  long  white  needles  (ra.  p.  37°),  which  the 
author  is  at  present  investigating.  V.  H.  V. 

The  Vapour  of  Chloral  Hydrate.  By  L.  Troost  (Ann.  Chem. 
Phys.  [5],  22,  152 — 170). — In  a  previous  paper,  the  author  described 
his  experiments  on  the  vapour  of  chloral  hydrate  at  the  temperatures 
of  100°  and  79°.  The  present  memoir  contains  an  account  of  those 
made  at  60°.  The  apparatus  employed  by  the  author  consists  of  a  glass 
cylinder  of  1  litre  capacity,  one  end  of  which  is  drawn  out  to  a  capil- 
lary tube,  the  other  is  fused  on  to  a  piece  of  barometer  tubing.  The 
whole  is  encased  in  an  outer  tube,  through  which  circulates  the  vapour 
of  chloroform.  Before  commencing  the  experiment  the  pressure  in 
the  cylinder  is  reduced  to  2 — 3  mm.  by  means  of  a  Sprengel  pump 
attached  to  the  capillary  tube,  which  is  then  sealed  up.  A  small 
quantify  of  neutral  anhydrous  potassium  oxalate  is  introduced  into  the 
apparatus  through  the  barometer  tube,  and  the  level  of  the  mercury 
read  off.  Then  a  weighed  quantity  of  chloral  hydrate  is  added,  and 
the  second  reading  made.  The  level  of  the  mercury  is  also  noted 
occasionally  during  the  following  20  hours. 

By  employing  hydrated  neutral  potassium  oxalate,  the  author  shows 
that  the  presence  of  free  water  decreases  the  pressure. 

If  the  chloral  hydrate  has  a  definite  composition  in  the  state  of 
vapour,  the  addition  of  anhydrous  potassium  oxalate  ought  not  to 
cause  a  diminution  of  pressure.  The  following  are  the  results  obtained 
by  the  author  : — 

I.  Using  anhydrous  oxalate  : — 

Gram. 
Weight  of  chloral  hydrate  employed 024.5 
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Mm. 

Obs.  pressure  after  the  introduction  of  chloral  hydrate  71*8 

„  )j        4  hours 71'2 

„     12     „      71-2 

,,     15     „ 71-3 

„     19     „      71-2 

„     22     „      ., 71-4 

II.  Using  hydrated  oxalate  : — 

Gram. 
Weight  of  vapour  o£  water  introduced. 00265 

Mm. 
Sum  of  the  calculated  pressures  after  introduction  "I       ^i).a, 

of  water    j 

Pressure  observed  after  the  introduction  of  water. ...      71' 7 
„  2  hours   30  nrinutes  after  intro-  ^^      ^c\-c\ 


duction  of  water 

„  9   hours   after    the   introduction 

of  water 

„  17    hours   after    the   introduction  r      ^^.^ 

of  water 


} 

I      68-3 

^  ! 

,,              24   hours   after    the  introduction  1       ^^  , 
of  water /      ""^'^ 

It  is  therefore  evident  that  at  a^ temperature  of  60^  chloral  hydrate 
exists  as  vapour. 

The  author  discusses  at  length  the  experiment  made  by  Wurtz, 
and  states  that  the  hygrometinc  method  is  not  trustworthy  at 
the  temperature  and  pressure  at  which  this  chemist  worked.  He 
finds  that  a  slight  chemical  action  takes  place  between  the  potassium 
oxalate  and  chloral  hydrate^ in  which  potassium  chloride  is  formed. 
He  also  refers  to  another  experiment  performed  by  Wurtz,  in  which 
he  took  two  Hofmann'a  tubes,  one  containing  vapour  of  chloroform,  the 
other  chloral  hydrate,,  at  100",  and  introduced  a  small  quantity  of 
potassium  oxalate  into  each,  when  the  level  of  the  mercury  in  the 
second  one  fell,  that  in  the  other  remaining  constant.  The  author 
has  shown  that  chloral  hydrate  decomposes  at  100"^,  and  therefore  the 
tube  contained  free  aqueous  vapour.  J.  I.  W. 

Action  of  Heat  and  Water  on  the  Halogen-substituted 
Acids  of  CnHowOz  Series.  By  H.  Beckurts  and  R.  Otto  (J5er.,  14, 
576 — 591). — This  paper  is  a  continuation  of-  the  author's  former  re- 
searches on  the  decomposition  of  halogen  acids  of  the  acetic  acid 
series. 

Silver  monocJiloracetate. — This  salt,  when  heated  with  a  quantity  of 
water  insufficient  for  its  solution,  is  easily  converted  into  glycollic 
acid.  When  it  is  heated  in  the  dry  state  to  70 — 80*^,  it  is  decom- 
posed into  silver  chloride  and  glycolide,  CHaCl.COOAg  =  AgCl  -j- 
CHo.O.CO. 

Silver  dichlor acetate. — The  authors  allude  to  the  different  results 
obtained   by   former  experimenters  on  the  action  of  water  on  silver 
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dibromacetate.  When  silver  dichloracetate  is  heated  with  a  quantity 
of  water  insufficient  for  its  solution,  there  are  formed,  besides  silver 
chloride,  almost  equivalent  quantities  of  glyoxylic  acid  and  regenerated 
dichloracetic  acid.  This  result  is  in  accordance  with  Perkin's  experi- 
ments (this  Journal,  1879  [2],  90)  on  silver  dibromacetate.  Debus 
(Annalen,  100,  1)  has  described  potassium  giyoxylate  as  deliquescent, 
the  authors,  however,  find  that  the  salt,  when  pure,  is  perfectly  stable. 
The  authors  explain  the  reaction  thus:  by  the  action  of  water  on 
silver  dichloracetate,  silver  chloride  and  monochlorgly collie  acid  are 
formed.  The  latter  is  readily  decomposed  into  glyoxylic  and  hydro- 
chloric acids,  which  in  its  turn  reacts  with  the  unaltered  silver 
dichloracetate  to  form  dichloracetic  acid  and  silver  chloride  : — 

(1.)  CHGla.COOAg  +  H2O  =  AgCl  +  CH(OH)CLCOOH. 
(2.)  CH(0H)C1.C00H  =  CHaCOOH  +  HCl. 
(3.)  CHCl2.C00Ag  +  HCl  =  CHCI2.COOH  +  AgCl. 

The  authors  have  repeated  Perkin  and  Dnppa's  researches  on 
silver  dibromacetate,  and  find  that  it  is  similarly  decomposed  into 
silver  bromide,  glyoxylic  and  dibromacetic  acids. 

Calcium  glyoxylate. — On  neutralising  an  alcoholic  solution  of  gly- 
oxylic acid  with  calcium  carbonate,  the  author  obtained  a  gelatinous 
calcium  glyoxylate,  which  in  drying  became  compact  and  crystalline. 
Its  composition  is  expressed  by  a  formula  (CoHOiOoCaiHaO,  or 
(0211304)2.21120,  whilst  ordinary  calcium  g^lyoxylate  has  the  constitution 
(C2H03)2Ca.  From  a  dilute  solution  of  this  anomalous  salt,  the  ordi- 
nary salt  can  be  crystallised  out,  the  change  within  the  liquid  being 
perfectly  visible. 

Calcium  dicJiloracetate  crystallises  from  hot  water  and  alcohol  in 
small  anhydrous  needles,  but  from  aqueous  alcohol  with  3  mols.  H2O. 

When  dry  silver  dichloracetate  is  heated  by  itself,  it  is  decomposed 
into  silver  chloride,  and  a  substance,  which  is  probably  a  mixed  anhy- 
dride of  dichloracetic  and  gloxylic  acids,  2CHCl2.COOAg  =  2AgCl  + 
GHCI2.CO.O.CO.CHO.  The  anhydride,  however,  cannot  be  separated 
by  distillation  from  the  silver  chloride,  for  it  is  decomposed  into 
dichloracetic  and  carbonic  acids,  but  it  may  bo  converted  by  cold 
alcohol  into  ethyl  dichloracetate.  The  anhydride  was  not  isolated  by 
Friedrich  (Annale7i,  206,  254)  in  the  distillation  of  potassium  di- 
chloracetate, but  this  is  probably  due  to  the  fact  that  the  potassium 
salt  requires  a  far  higher  temperature  for  its  decomposition,  and 
the  change  is  never  so  complete. 

Silver  trichlor acetate. — When  this  salt  is  heated  with  water,  chloro- 
form, carbonic  anhydride,  carbonic  oxide,  and  trichloracetic  acid  are 
formed.  The  reaction  can  be  explained  by  supposing  that  an  interme- 
diate dichloroglycollic  acid  is  formed,  which  is  decomposed  into  hydro- 
chloric acid,  carbonic  anhydride,  and  carbonic  oxide ;  the  hydrocliloric 
acid  then  reacts  with  the  undecomposed  silver  trichloracetate  to  form 
trichloracetic  acid,  which  is  partly  decomposed  into  chloroform  and 
carbonic  anhydride.  Dry  silver  trichloracettite  is  decomposed  mto  silver 
chloride,  carbonic  anhydride,  and  oxide,  and  trichloracetic  anhydride 
'iCCla.COOAg  =  (CCl3.CO)20  -t-  3AgCl  -h  CO2  +  CO,  a  colourless  pun- 
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gent  liquid,  easily  converted  by  alcohol  into  trichloracetic  acid  and 
its  ethyl  salt.  V.  H.  V. 

Action  of  Ethyl   Bromide   on   Ethyl  Bromacetate.    By  L. 

Aronstein  (^er.,  14,  606 — 607). — The  author  considers  that  the  forma- 
tion of  ethylene  iodide  and  ethyl  acetate  by  the  action  of  ethyl  iodide 
on  ethyl  iodacetate  is  probably  due  to  the  decomposition  of  ethyl  iodide 
into  ethylene  and  hydriodic  acid,  the  latter  reducing  the  ethyl  iodacetate 
to  ethyl  acetate,  whilst  the  former  combines  with  the  liberated  iodine. 
In  order  to  confirm  this  view,  ethyl  bromide  was  heated  with  ethyl 
bromacetate,  and  the  principal  products  of  the  reactions  were  ethylene, 
hydrobromic  acid,  and  bromacetic  acid. 

The  ethyl  bromide  is  thus  decomposed  into  ethylene  and  hydro- 
bromic acid,  and  this  latter  acts  on  the  ethyl  bromacetate  thus:  HBr 
+  CH2Br.C00Et  =  EtBr  -f-  CHoBr.COOH.  V.  H.  V. 

Action  of  Methyl  Iodide  on  Methyl  lodoacetate.  By  L. 
Aronstein  and  J.  M.  A.  Kramps  (Ber.,  14,  604 — 605). — The  authors 
have  shown  that  ethyl  iodide  and  ethyl  iodoacetate  heated  together 
form  ethyl  acetate  and  ethylene  iodide  (this  Journal,  Abstr.,  1880, 
541),  but  the  authors  have  found  that  a  similar  reaction  between 
methyl  i6dide  and  methyl  iodoacetate  does  not  take  place,  carbon, 
iodine,  methyl  acetate,  and  various  other  decomposition  products  being 
produced.  Y.  H.  V. 

Etheric  or  Lampic  Acid.  By  L.  Legler  (Ber.,  14,  602 — 604). 
— Kingzett  (this  Journal,  1880,  Trans.,  792)  supposes  that  the  oxida- 
tion of  turpentine  and  ether  is  attended  by  the  formation  of  a 
peroxidised  product,  which  converts  water  into  hydrogen  per- 
oxide. The  author  has  re-examined  this  substance  prepared  from 
ether,  and  finds  it  to  be  a  definite  chemical  substance  and  not  a 
mixture  of  formic  and  acetic  acids,  aldehyde  and  acetal.  A  ready 
method  of  preparation  consists  in  passing  a  mixture  of  ether  vapour 
and  air  over  red-hot  platinum.  Lampic  acid,  with  the  alkalis  and 
alkaline  earths,  gives  a  mixture  of  methaldehyde,  hydrogen  peroxide, 
acetic  and  formic  acids;  with  ammonia,  hexmethylenamine ;  with  lead 
protoxide  and  peroxide,  detonating  gas ;  and  with  alkaline  permanga- 
nate, ordinary  oxygen.  This  compound  is  fairly  stable  in  dilute 
acidulated  water ;  concentrated  solutions  are  decomposed  slowly  with 
formation  of  paramethaldehyde  ;  it  crystallises  in  long  needles,  which 
are  slightly  volatile,  and,  under  certain  circumstances,  decompose  with 
explosive  violence.  Y.  H.  Y. 

Chromium  Barium  Oxalate.  By  F.  W.  Clarke  and  E.  A. 
Keblee  (Ber.,  14,  36). — This  salt,  first  obtained  by  Rees-Reece  in 
dark-violet  silky  needles,  containing  12  or  18  mols.  HoO,  has  been 
obtained  by  the  authors  in  a  green  modification  crystallising  with  7 
or  12  mols.  H2O.  The  compound  Ci2Cr2Ba30o4.12H2,  forms  dark  green 
silky  needles  of  sp.  gr.  2*372  at  27°.  The  salt  with  7H2O  is  paler  and 
of  sp.  gr.  28-96  at  28°.  J.  R. 
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Ethyl  Chloromalonate.  By  M.  Conrad  (Ber.,  14,  617—620).— 
A  continuation  of  the  author's  former  researches  (this  Journal,  Abstr., 
1880,  627 — 629).  Ethyl  isobutylchloromalonate  by  saponification  yields 
isobutyltartronic  acid,  which  in  its  turn  is  converted  by  heat  into 
carbonic  and  hydroxyisohutylacetic  acids ;  the  zinc  salt  of  the  latter 
crystallises  in  silky  scales. 

By  decomposing  barium  ethyltartronate,  the  acid,  (COOII)2CEt3.0H, 
is  obtained  in  a  crystalline  form  ;  it  is  decomposed  by  heat,  and  also  by 
dilate  hydrochloric  acid  into  carbonic  and  oL-liydroxyhutyric  acids. 

The  ethyl  salt  of  formyltricarboxylic  acid  unites  with  chlorine  to 
form  a  monochlor-derivative,  (C00Et)3CCl,  which  boils  at  210°.  By 
an  analogous  reaction  the  ethyl  salt  of  dibromacetylenetetracarboxylic 
acid  was  obtained. 

As  a  result  of  the  author's  researches,  it  is  found  that  the  chloro- 
substitution  derivatives  of  the  ethereal  salts  of  the  alcoholic  malonic 
acids  are  converted  by  acids  and  alkalis  into  alcoholic  tartronic  acids, 
which,  by  heating  at  180°,  are  decomposed  into  carbonic  anhydride 
and  alcoholic  hydroxyacetic  acids.  The  ethereal  salts  of  the  alcoholic 
malonic  acids,  however,  behave  differently  when  a  second  negative 
radical  is  combined  with  the  same  carbon-atom  as  the  chlorine. 

Thus  by  the  saponification  of  ethyl  chloroformyltricarboxylate, 
(C00Et)3CCl,  carbonic  anhydride  is  always  evolved,  and  it  is  not 
possible  to  obtain  a  tribasic  hydroxy-acid,  the  product  being  a  dibasic 
hydroxy-acid,  or  an  unsaturated  acid,  accordingly  as  acids  or  alkalis 
are  used,  for  saponification.  V.  H.  V. 

A  Neutral  Bromide  from  Diallylmalonic  Acid.  By  E.  Hjelt 
(Ber.,  14,  627 — 628). — By  passing  bromine  into  an  aqueous  or  acetic 
acid  solution  of  diallylmalonic  acid,  white  glistening  crystals  (m.  p. 
130°)  of  a  bromine  compound  separate  out,  insoluble  in  cold,  but 
soluble  in  warm  water,  alcohol,  and  ether.  The  compound  has  a  com- 
position intermediate  between  CoHi^OiBro  and  C9Hi(,04Br2 ;  and  is 
perfectly  neutral.  From  its  analogies  with  Bredt  and  Fittig's  lactone, 
the  author  considers  that  the  compound  is  a  double  lactone.  By  the 
action  of  hydrobromic  acid  on  diallylmalonic  acid,  the  author  has 
obtained  a  neutral  crystalline  substance  (m.  p.  108°),  probably  a 
bromine  free  lactone.  V.  H.  V. 


Preparation  of  Monobromo-  and  Dibromo-succinic  Acids. 
By  G.  ScHACHERL  {Ber.,  14,  6S7). — These  acids  may  be  conveniently 
prepared  by  heating  1  mol.  ethyl  succinate  with  2  mols.  bromine  in  a 
sealed  tube  at  130—140°.  V.  H.  V. 

Action  of  Ammonia  on  Ethyl    Dibromosuccinate.     By  A. 

Claus  and  J.  Helpenstein  {Ber.,  14,  Gl'4— 627). — The  authors  were 
unable  to  obtain  ethyl  dibromosuccinamate  bj^  the  action  of  ammonia 
on  ethyl  dibromosuccinate,  as  the  ammonia  always  removes  the  bromine- 
atom  ;  in  this  respect,  ethyl  dibromosuccinate  differs  from  its  analogue, 
ethyl  chloromalonate.     The  authors  found  that  the  action  of  ammonia 
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on  ethyl  dibromosuccinate  gave  rise  to  ethyl  diamidosuccinate  and 
diamidosuccinamide. 

Ethyl  diamidosuccinate,  COOEt.CH(NH2).CH(NH2).COOEt,  crys- 
tallises in  needles  or  rhombic  prisms  (m.  p.  122°),  easily  soluble  in 
alcohol  and  ether,  but  quite  insoluble  in  water. 

Diamidosuccinamide,  CONH2.CH(NH2).CH(NH2).CONH2,  forms 
lon^  delicate  needles  (m.  p.  160°)  insoluble  in  ether  and  water. 

By  the  action  of  alkalis,  both  these  compounds  are  easily  converted 
into  diaraidosuccinic  acid,  which  forms  white  needles  (m.  p.  151°), 
soluble  in  ether  and  alcohol.  The  alkali  salts  of  this  acid  are  easilv 
soluble  in  water,  and  give  white  precipitates  with  silver  and  lead  salts, 
and  a  bright  green  precipitate  with  copper  salts.  Y.  H.  Y. 

Azelaic  Acid.  By  F.  Gantter  and  C.  Hell  (Ber.,  14,  560—566). 
— The  authors  have  made  a  complete  examination  of  azelaic  acid 
(obtained  by  the  oxidation  of  castor-oil)  and  its  salts.  The  acid  was 
separated  from  suberic  acid  by  fractional  precipitation  of  an  ethereal 
solution  of  the  calcium  salts  of  the  mixed  acids. 

Azelaic  acid  melts  at  106°  and  re-solidifies  into  large  crystalline 
leaflets,  but  if  contaminated  with  1  per  cent,  of  suberic  acid  it  solidi- 
fies in  warty  aggregates.  The  acid  is  less  soluble  in  water,  but  more 
soluble  in  ether  than  suberic  acid  ;  it  is  not  volatile  in  a  current  of 
steam  ;  it  distils  (at  a  temperature  above  the  range  of  the  thermometer) 
unchanged,  without  formation"  of  an  anhydride.  Strong  nitric  acid 
acts  on  the  acid  but  very  slowly,  succinic  acid  being  among  the  pro-, 
ducts  of  oxidation.  On  comparing  the  salts  of  azelaic  with  those  of 
suberic  acid  (Abstracts,  1880,  872 — 875),  it  is  found  that  those  of 
the  former  are,  on  an  average,  about  three  times  more  soluble  than 
those  of  the  latter.  Again,  the  suberic  acid  salts  are  more  soluble  in 
cold  than  in  hot  water,  whilst  of  the  azelaic  salts  some  are  more  soluble 
in  cold  than  in  hot  water,  others  more  soluble  in  hot  than  in  cold,  others 
equally  soluble  at  both  temperatures.  Further  differences  are  ob- 
servable in  the  water  of  crystallisation  of  the  salts  of  these  acids. 


Metal. 

Formula. 

Form. 

Solubility  in  100 
parts  H2O. 

Remarks.   \ 

Potassium  .... 

Hydrogen  po- 
tassium 

Tetracid  po- 1 
tassium    . .  J 

Sodium 

Hydrogen      so- 
dium 
Ammonium  . . . 

KHC9H14O4  .... 

KHC9H,404  1 
H2C9UHO4     1 
Na2C9lJi404H,0. 

NaH.C9Ki404 . . . 
<NH4),C«H,404.. 

Delicate   glistening   crys- 
tals, dehquescent. 
White  crystalline  mass. 

Glistening  leaflets  soluble 
in  water,  but  not  deli- 
quescent. 

Spherical  crystals. 

Large  glistening  leaflets. 

1 

Is    decompose 
at    110^   int 
the    free  aci 
and  ammonii 

r 
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Metal. 

Formula. 

Form. 

Solubility  in  100 
parts  H2O. 

Remarks. 

Hydrogen    am- 

NJI4C9H15O4.... 

Grlistening  leaflets. 

monium 

Barium..  ..  . .  . 

BaC9HH04.H20  . 

'Crystalline  crust   

At  16  -5 
At  100° 

'=  0-650 
=  0-628 

Strontium  ... . 

SrC,HH04.H20.. 

.. 

At  18° 
At  100° 

=  0-930 
=  1^853 

Calcium 

Cae9Hi404 

White  crystalline  powder 

At  17° 
At  100° 

=  0-186 
=  0193 

Magnesium  ..... 

MgC9Hn043H20 

Large     leafy     glistening 

At  18° 

=  ^■62 

crystals. 

At  100° 

=  4-73 

Aluminium  . . . 

-• 

White  voluminovis  preci- 
pitate. 

Ferric  ...  ....... 

.. 

Hed-brown  precipitate. 

Manganese    .. . .. 

MnC9H24043H20 

A  white  precipitate  con- 

At 14° 

=  0-206 

sisting  of  fine  needles. 

At  100° 

=  0-108 

Nickel    

NiC9Hi4046H20 

Well  formed  apple-green 

At  16° 

=  0-683 

prisms. 

At  100° 

=  0-563 

;'obalt   .. 

COH9H14O46H2O 

Light  red  six-sided  tables 

At  13° 

=  0-693 

The  salts  dried 

At  100° 

=  0-224 

at  100°  become 

!inc     . . . . 

ZnC9Hi404 

White  crystalline  precipi- 
tate 

At  12° 

=  0-027 

blue-violet. 

'admium    

CdC9Hi404 

Wliite  precipitate  of  small 
gUstening  needles. 

At  18° 

=  0-065 

bpper  ........ 

CUC9H14O4 

Bluish-green  voluminous 

precipitate. 
Heavy  pulverulent  preci- 

At 23° 

=  0-01 

-ead.... 

PbC^Hi404 

Af24° 

=  0  006 

pitate 

[ercurous  .... 

.. 

White  crystalline  precipi- 
tate. 

[ercuric   

.. 

White  finely  pulverulent 
precipitate. 

ilver 

Ag2C;9Hi404    

White  pulverulent  volu- 
minous precipitate. 

At  14° 

=  0015 

ree  acid 

. . 

.. 

At  12° 

=  0-108 

Ili 


111 


V.  H.  V. 

y3-Methylethenyltricarboxylic  Acid.  By  A.  Bischofb^  and  M. 
GuTHZEiT  (Ber.,  14,  614 — 617). — The  authors  have  more  fully  investi- 
gated propenyltricarboxylic  acid  (this  vol.,  Abstr.,  166)  and  have 
isolated  the  free  acid,  (COOH),CH.CHMe,COOH.  The  acid  forms  a 
•white,  glistening  crystalline  mass,  easily  soluble  in  ether,  alcohol,  and 
water;  on  heating,  it  melts  at  142°,  decomposing  into  carbonic  and 
pyrotartaric  acids, 

(C00H)2CH.CHMe.C00H  =  CO^  +  COOH.CH,.CHMe.COOH. 

Propenyltricarboxylic  acid  is  intermediate  between  ethenyltricarboxy- 
lic  acid  (cf.  supra)  and  acetylenetetracarboxylic  acids. 

By  the  action  of  bromine,  methylethenyltricarboxylic  is  converted 
into  a  monobromopyro tartaric  acid,  which  differs  from  the  known 
monobromomethylsuccinic  acid.  The  former  is  obtained  as  glistening 
white  prisms  (m.  p.  202 — 204°)  ;  the  barium  and  silver  salts  are  in- 
soluble.    A  second  product  of  the  action  of  bromine  on  propenyltri- 
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carboxjHc  acid  is  probably  identical  witb  Michael  and  Norton's 
a-bromocrotonic  acid,  CHMe  !  CBr.COOH.  V.  H.  Y. 

Preparation  of  Potassium    Hydrogen    Saccharate.      By  T. 

Bayley  (Chem.  News,  43,  110). — To  a  saturated  solution  of  pure  cane- 
sugar  an  equal  bulk  of  strong  nitric  acid  is  added,  and  after  the  evolu- 
tion of  gas  has  ceased,  the  mixture  is  boiled.  It  is  then,  while  hot, 
divided  into  equal  parts,  and  one-half  neutralised  with  a  strong 
solution  of  potash.  To  this  the  other  half  is  added,  when,  after  a 
short  time,  an  abundant  precipitate  of  acid  saccharate  is  obtained. 
This  can  be  purified  by  passing  the  hot  solution  over  animal  charcoal, 
evaporating  to  a  smsall  bulk,  and  recrystallising.  D.  B. 

Potassium  Lactonate.  By  H.  Kiliani  (Ber.,  14,  651—652).— 
Tlie  author,  with  Haushofer,  has  made  a  crystallographic  examination 
of  potassium  lactonate  from  lactose.  It  forms  clinorhombic  crystals 
whose  axial  relations  are  a  :h  :  c  =_  1-7663  :  1  :  2'0033^;  ^  =  76*35  of 
combination  OP  .  ooP  .  P  .  P  co  .  fPco. 

The  plane  of  the  optic  axes  is  at  right  angles  to  the-  plane  of  sym- 
metry.    Potassium  lactonate  from  milk-sugar  forms  sim.ilar  crystals. 

y.  H.  V. 

Solubility  of  Carbon  BisulpMde  in  Water.  By  W.  T.  Page 
{Chem.  News,  42,  195). — The  author  found  that  the  solubility  of 
carbon  bisulphide  in  water  diminishes  with  rise  of  temperature  ;  but, 
so  far  as  shown  by  the  following  determinations,  this  diminution  does 
not  occur  at  a  I'ate  equal  to  that  at  which  the  vapour  tension* of  carbon 
bisulphide  increases,  as  shown  by  the  tables  of  Renault  and  Marx : — 

Time  of  contact  Average  temperature 

with  water.  nearly  constant.                          Solubility  of  CS2. 

30  days.  12—13°  C.  0-203  in  100  by  weight. 

Do.  Do.  0-]^8 

55  days.  15—16°  0-191 

7     „  25—27  0-168 

27     „  30—33  0-146 


5) 


Do.  Do.  0-113 

D.  B. 
Dithioglycollic  Acid.     By  P.  Claesson  (Ber.,  14,  409—411).— 
Thioglycollic  acid  is  easily  oxidised  to  dithioglycollic  acid, 

COOH.CH2.S.SCH3.COOH, 

by  cupric  and  ferric  salts,  by  iodine,  and  by  exposure  to  the  air.  In 
order  to  prepare  dithioglycollic  acid,  iodine  is  added  to  a  solution  of 
potassium  thioglycollate  until  it  begins  to  colour  the  liquid.  The 
mixture  is  acidified  with  sulphuric  acid  and  exhausted  with  ether  free 
from  alcohol.  The  acid  can  also  be  obtained  by  passing  a  current  of 
air  through  a  solution  of  potassium  thioglycollate  to  which  a  small 
quantity  of  ferric  chloride  has  been  added. 

Dithioglycollic  acid  (m.  p.  100°)  precipitates  lead  and  silver  salts 
from  their  neutral  solutions.  Most  of  its  salts  are  very  soluble  in  water, 
and  crystallise  with  difficulty.     KS2O4C4H5  -f  H2O  is  deposited  from 
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alcohol  in  needles,  and  the  barium  salt,  BaS204C4H4  -f-  4H2O,  is  pre- 
cipitated from  its  aqueous  solution  on  the  addition  of  a  small  quantity 
of  alcohol.  The  ethyl  salt  is  a  thick  oily  liquid,  heavier  than  water 
(b.  p.  280°).     The  amide  (m.  p.  155^)  dissolves  freely  in  hot  alcohol. 

DithioglycoUic  acid  is  oxidised  by  potassium  permanganate  to  thio- 
ucetic  acid,  and  is  reduced  by  zinc  and  dilute  sulphuric  acid  to  thio- 
glycollic  acid.  W.  C.  W. 

Isethionic  Acid.  By  F.  Carl  (Ber.,  14,  63— 67).— By  oxidation 
with  chromic  acid,  isethionic  acid  is  converted  into  sulphacetic  acid,  in 
accordance  with  the  equation — 

CH2(OH).CH2.S03H  +  02=  COOH.CH2.SO3H  +  H^O. 

In  a  former  paper  (Abstr.,  1879,  28)  the  author  showed  that  ammo- 
nium isethionate  is  transformed  at  210°  into  the  ammonium  salt  of 
di- isethionic  acid.  He  now  finds  that  barium  isethionate  behaves  simi- 
larly. At  190 — 210°  it  is  for  the  most  part  converted  into  di-isethio- 
nate.  J.  R. 

Chlorochromic  Acid  as  an  Oxidising  Agent.  By  Etard 
(Ann.  Ghim.  Phys.  [5],  22,  218— 286).— ^ci^wi  on  Toluene.— The 
author  dilutes  the  toluene  with  ten  times  its  weight  of  carbon  bisul- 
phide in  order  to  moderate  the  action  which  occurs  when  it  is 
treated  with  the  chromic  dichloride.  A  chocolate  coloured  precipitate 
is  formed  which  has  the  composition  C6H5Me.2Cr02Cl2.  In  moist  air 
or  on  addition  of  water  it  decomposes,  with  formation  of  benzaldehyde  ; 
and  on  treatment  with  ether,  ethyl  chloride  and  benzaldehyde  are 
produced.  By  heating  it  at  240 — 250°  it  loses  2  mols.  HCl,  and  yields 
C7Hc(Cr02Cl)2;  this  body  does  not  decompose  so  easily  in  moist  air  as 
the  previous  one,  but  on  treatment  with  water  or  ether  it  yields  benz- 
aldehyde. The  author  proposes  to  call  the  first  compound  benzylene- 
dichlorochromic  acid,  because  of  its  resemblance  to  the  corresponding 
disulphonic  acid.  For  the  second  he  proposes  the  name  chloroben- 
zylene-dichromous  acid,  C6H5.CH(O.CrOCl)2. 

Action  of  Benzyl  Chloride. — A  body  of  the  coniposition 

C6H5.CH2Cl,CrO.Cl8 

is  formed,  which  on  treatment  with  water  yields  benzaldehyde.  On 
heating  it  loses  HCl,  and  forms  CeHj.CHCl.O.CrOCl.  By  acting  on 
hot  benzyl  chloride  with  chromyl  chloride,  an  oily  fluorescent  liquid 
is  obtained  (b.  p.  above  360°).  The  action  of  the  acid,  therefore, 
varies  with  the  temperature. 

Action  O'n  Parabrumotoluene. — By  acting  on  a  mixture  of  the  isomeric 
bromotoluenes,  the  compound  C6HiBr.CH(Cr02Cl)3  is  obtained.  On 
treating  this  with  water  it  gives  bromobenzaldehyde,  which  on  further 
oxidation  yields  parabromobenzoic  acid  (m.  p.  251°).  The  chloro- 
chromic acid  separates  the  isomerides,  choosing  the  one  which  is  most 
readily  attacked. 

Action  on  Xylene. — A  mixture  of  ortho-  and  meta-dimethylbenzene 
gives  with  chlorochromic  acid  the  compound  C6H4Me2,2Cr02Cl2.     On 

VOL.  XL.  2  r 


582  ABSTRACTS  OF  CHEMICAL  PAPERS. 

treatment  with  water,  metaraethylbenzaldeliyde,  C6H4Me.COH,  is 
formed  (b.  p.  198°).  It  oxidises  spontaneously  in  the  air,  and  is  con- 
verted into  metatoluic  acid  (m.  p.  105°).  On  heating  the  compound 
C6H4Me2,2Cr02Cl2,  it  loses  2HC1  and  forms  C6H4Me.CH(2CrOoCl)3. 

Action  on  Ethylbenzene. — Chlorochromic  acid  gives  the  compound 
CH2Ph.CH[CrO(OH)Cl2]2,  which  on  treatment  with  water  yields 
phenylacetaldehyde  (b.  p.  192 — 193°,  m.  p.  —  10°),  and  on  further 
oxidation  with  chromic  acid  it  gives  benzoic  acid.  Canizzaro  obtained 
the  same  compound  by  the  dry  distillation  of  a  mixture  of  calcium 
formate  and  phenylacetate. 

Action  on  Propylbenzene. — The  propylbenzene  employed  (b.  p.  167°) 
was  diluted  with  carbon  bisulphide.  With  chlorochromic  acid,  it 
yields  phenylpropylenedichlorochromic  acid,  C6H5(C3H7),2Cr02Cl2.  On 
heating,  this  gives  phenylpropyl&nedichromous  chloride, 

CH2.Ph.CH2.CH(Cr02Cl)2. 

On  treatment  with  water  it  decomposes,  with  formation  of  hydrocin- 
namic  aldehyde. 

Action  on  Diethylhenzene, — This  compound  treated  with  chlorochromic 
acid,  yields  phenylethylethylidenedichlorochromic  acid,  CioHi4,2Cr02Cl2 ; 
and  on  decomposing  this  compound  with  water,  the  hitherto  unknown 
ethylphenylacetaldehyde,  C6H4Et.CH2.COH,  is  produced. 

Action  on  Cymene. — The  cymene  (b.  p.  174 — 176°)  was  diluted  with 
ten  parts  of  carbon  bisulphide.  With  chlorochromic  acid,  it  yields  a 
mixture  of  isomeric  compounds  of  the  formula  CioHi4,2Cr02Cl2.  On 
heating  at  200—210°  it  loses  2HCI  and  forms  CioHi2,2Cr02Cl.  When 
decomposed  by  water,  it  yields  an  oily  liquid,  which  forms  with  sodium, 
sulphite  two  salts,  differing  in  solubility.  The  less  soluble  one  yields 
a  body  of  the  composition  C10H12O,  which  the  author  proposes  to  call 
isocumic  aldehyde  (m.  p.  80°,  b.  p.  about  220°).  On  oxidation  it  forms 
the  corresponding  isocumic  acid  (m.  p.  51°).  Its  silver  salt  is  thrown 
down  as  a  white  curdy  precipitate,  but  rapidly  changes  into  crys- 
talline scales.  The  more  soluble  salt  yields  on  decomposition  terecumic 
aldehyde  (b.  p.  219 — 2^0°).  By  oxidation  in  the  air  it  forms  an  acid 
which  melts  at  128 — 129°,  and  on  fusion  with  potash  it  yields  para- 
toluic  acid.  Kopp  found  229°  for  the  boiling  point  of  the  natural 
aldehyde. 

From  the  above  experiments,  the  author  draws  the  following  con- 
clusions regarding  the  action  of  chlorochromic  acid  on  the  aromatic 
hydrocarbons : — 

1.  Hydrocarbons  of  a  given  constitution  can  always  be  converted 
into  the  corresponding  aldehydes. 

2.  Aromatic  hydrocarbons  which  contain  one  or  more  methyl  groups 
form  additive  products  with  chromyl  chloride. 

3.  Two  molecules  of  acid  attach  themselves  to  that  methyl  carbon 
atom  which  has  the  most  hydrogen. 

4.  The  dichlorochromic  compounds  are  decomposed  by  water,  with 
formation  of  an  aldehyde. 

The  author  has  made  a  series  of  experiments  in  order  to  discover 
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\vhat  happens  when  the  aromatic  nnclens  is  attacked.     In  the  pre- 
ceding experiments  only  the  methyl  groups  are  acted  on. 

Action  on  Benzene.  —  Chlorochromic  acid  gives  witli  benzene 
C6H4(Cr02Cl)3.  On  treatment  with  water,  this  yields  qainone,  which, 
however,  rapidly  decomposes,  with  formation  of  quinhydrone. 

Action  on  Nitrobenzene. — This  compound  acted  on  with  chlorochromic 
acid,  yields  C6H3(N02)(CrO2Cl)2,  which  is  decomposed  by  water,  with 
formation  of  nitroquinone,  C6H3(N02)02.  It  melts  at  282°,  and  sub- 
limes in  brilliant  yellowish-brown  scales.  It  has  an  acid  reaction,  and 
dissolves  in  alkaline  solutions,  being  reprecipitated  on  addition  of 
acids. 

Action  on  Nitrotoluene. — By  acting  on  nitrotoluene  with  chloro- 
chromic acid,  the  compound  C7H5(N02)2Cr02Cl  is  formed,  and  on  treat- 
ing this  with  water,  it  yields  methylnitroquinone,  C6H>Me(N02)02 
(m.  p.  237°),  which  is  soluble  in  alkalis  and  in  alcohol,  and  sublimes  in 
glittering  scales,  resembling  benzoic  acid. 

On  acting  on  paradibromobenzene  with  chlorochromic  acid,  the 
author  finds  that  the  bromine  is  replaced  by  chlorine,  but  no  quinone 
is  formed.  On  treating  bromobenzene  in  the  same  way,  a  white  sub- 
stance melting  at  about  88°  is  obtained,  probably  bromoquinone. 
Naphthalene  and  anthracene  also  yield  quinones. 

Action  on  Terehenthene. — By  acting  on  terebenthene  with  chloro- 
chromic acid,  a  body  of  the  formula  CioHi6.2Cr02Cl  is  formed. 
Water  decomposes  it,  with  formation  of  an  oil  which  boils  at  190°, 
and  which  is  probably  terebic  or  dihydrocumic  aldehyde,  CioHuO. 
This  body  is  intermediate  between  cumic  aldehyde  and  camphor. 

The  author  has  shown  that  other  terebic  hydrocarbons  yield  chloro- 
chromic compounds,  which  on  treatment  with  water  yield  correspond- 
ing campho-aldehydes. 

Action  on  Hydrocarbons  of  the  Fatty  Series. — These  hydrocarbons 
when  treated  with  chlorochromic  acid  yield  bodies  with  the  general 
formula  X(Cr02Cl2)2,  which  form  corresponding  aldehydes  when  decom- 
posed by  water. 

Action  on  Anethol. — When  acted  on  with  chlorochromic  acid, 
anethol  yields,  after  treatment  with  water,  anisic  aldehyde, 
MeO.C6H4.COH. 

Action  on  Fhenol. — Phenol  unites  with  chlorochromic  acid,  forming 
a  compound  which  with  water  gives  (CeHi.OHjaO.' 

Acetic  acid  and  chlorochromic  acid  form  a  salt  of  the  composition 
Cr207,2[Cr2(C2H302)5],8H20. 

The  author's  work  shows  that  chlorochromic  acid  acts  as  Ibl- 
lows : — 

1.  It  forms  organo-chromic  compounds  of  the  general  formula 
X(Cr02Cl5)2,  in  which  X  represents  an  aromatic  hydrocarbon. 

2.  It  converts  methyl  groups  which  are  attached  to  an  aromatic 
nucleus  into  aldehyde  groups. 

3.  It  attacks  the  aromatic  nuclei,  with  formation  of  quinones. 

J.  I.  W. 
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Action  of  Nitrogen  Peroxide  on  Carbon  Compounds.     By 

A.  R.  Leeds  (Ber.,  14,  482 — 485). — Toluene  saturated  witli  nitrogen 
peroxide  was  found  after  an  internal  of  several  months  to  have  been 
converted  into  a  mixture  of  oxalic,  benzoic,  and  dihydroxybenzoic 
acids,  orthonitrotoluene,  and  dinitro-orcinol.  The  dihydroxybenzoic 
acid  is  freely  soluble  in  hot  water,  benzene,  chloroform,  and  alcohol. 
It  sublimes  at  170°  without  melting.  The  silver  salt  and  the  free  acid 
form  anhydrous  crystals.  Ferric  chloride  does  not  produce  any 
coloration.  This  acid  therefore  differs  in  its  properties  from  the  four 
known  dihydroxybenzoic  acids. 

The  dinitro-orcinol  crystallises  in  golden  needles  (m.  p.  110°).  With 
baryta  it  yields  a  neutral  salt,  and  it  combines  with  paratoluidine  to 
form  the  crystalline  compound  C7H9N,C7H6(N02)202.  It  is  isomeric 
with  the  dinitro-orcinol,  which  Stenhouse  and  Groves  (this  Journal, 
10,  548)  obtained  by  the  action  of  dilute  nitric  acid  on  nitroso-orcinol. 

Xylene  treated  with  nitrogen  peroxide  yields  orthonitroxylene,  toge- 
ther with  oxalic,  paratoluic,  and  phthalic  acids.  Cymene  yields  a-nitro- 
cymene,  together  with  oxalic  and  paratoluic  acids.  Phenol  is  converted 
into  picric  acid,  and  anthracene  into  anthraquinone.  W.  C.  W. 

Decomposition  of  Dimethylaniline  Methiodide  and  Ethio- 
dide  by  Potash,  and  Action  of  Amyl  Bromide  on  Dimethyl- 
aniline.  By  A.  Glaus  and  P.  Rautenberg  (Ber.,  14,  620 — 623). — In 
order  to  explain  the  decomposition  of  the  alcoholic  halogen  salts  of 
the  quinine  bases  by  supposing  an  intermolecular  change,  like  that  of 
methylaniline  into  toluidine,  the  authors  have  endeavoured  to  convert 
dimethylaniline  methiodide  and  ethiodide  into  the  hydriodide  of 
dimethyltoluidine  by  heating  with  potash,  but  without  success. 

Methylainylaniline. — By  heating  together  at  150 — 160°  in  a  sealed 
tube  a  mixture  of  1  mol.  amyl  bromide  with  2  mols.  dimethylaniline, 
the  authors  have  obtained  methylamylauiline,  one  of  the  methyl 
groups  in  dimethylaniline  being  replaced  by  the  amyl  group,  thus — 

2NPhMe2  +  G5HuBr  =  NPhMe.GsHu  +  NPhMcsBr. 

This  base  is  a  colourless  liquid  (b.  p.  257°,  sp.  gr.  0'0906).  It 
forms  a  crystalline  platinochloride  and  a  dark  brown  crystalline 
bismuthiodide  2(GnHi9:N',HI),3Bil3. 

When  amyl  bromide  acts  on  dimethylaniline,  the  reaction  is  entirely 
different,  one  of  the  decomposition  products  being  amylene. 

y.  H.  y. 

a-  and  /3-Ethylic  Dibenzoylhydroxamate  and  a-  and  /S-Ethyl- 
benzoylhydroxamic  Acid.  By  0.  Gueke  {Annalen,  205,  279 — 
294). — Lessen  has  shown  (Annalen,  186,  4)  that  of  the  seven  com- 
pounds obtained  from  hydroxylamine  by  replacement  of  the  3  atoms 
of  hydrogen  by  benzoyl  and  anisyl,  six  are  polymorphous.  A  more 
intimate  examination  of  Eiseler's  ethylic  dibenzoylhydroxamate  (ibid., 
175,  327)  shows  that  it  is  dimorphous. 

a. Ethylic  dibenzoylhydroxamate,  NBz2EtO.  The  product  of  the  action 
of  ethyl   iodide   on  silver   dibenzoylhydroxamate   consists  chiefly  of 
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this  modification.  M.  p.  58°.  Sp.  gr.  at  18-4°,  1'2433.  It  darkens 
when  heated  above  its  melting  point,  decomposing  rapidly  at  185°,  the 
temperature,  even  after  removal  of  the  flame,  rising  to  260°,  and  benzoic 
acid,  benzonitril,  and  aldehyde  being  produced,  ISr(Ph,CO)2.C.H50  = 
NCPh  +  Ph.COOH  +  CoH.O.  Dibenzoylhydroxamic  acid  itself 
decomposes  thus  :—N(PhC0)2H0  =  N(CO)Ph  +  Ph.COOH. 

(S-Ethyh'c  clihenzoylhydroxamate,  NBzsEtO,  forms  2  or  3  per  cent,  of  the 
product  of  the  action  of  ethyl  iodide  on  silver  dibenzoylhydroxamate, 
crystallising  out  last.  M.  p.  63° ;  more  readily  soluble  than  the 
a-modification  in  alcohol  and  ether,  but  insoluble  in  water  and  light 
petroleum.  Sp.  gr.  1-2395  at  18-4°.  Hydrochloric  acid  produces  the 
same  products  as  in  the  case  of  the  a-modification,  viz.,  benzoic  acid, 
ethyl  benzoate,  and  hydroxylamine.  On  dry  distillation,  the  same 
products  are  formed  as  from  the  a-modification,  the  |(3-modification 
beginning  to  decompose  only  at  about  225°. 

An  excess  of  concentrated  potash  produces  i(5-ethylbenzoylhydroxamic 
acid.  The  two  modifications  are  quite  distinct  crystallographically. 
All  attempts  to  transform  one  modification  into  the  other  failed. 

cc-Ethijlhenzoylhydroxamic  acid,  NBzHEtO,  obtained  by  the  action  of 
potash  on  a-ethyl  dibenzoylhydroxamate.  M.  p.  53-5° .  Sp.  gr.  1'2072 — 
1-2099. 

On  heating,  decomposition  commences  at  about  180°,  and  is  very 
irregular,  the  chief  products  being  benzonitrile,  ethyl  benzoate,  alcohol, 
water,  and  nitrogen ;  in  smaller  quantities  benzamide,  benzoic  acid, 
nitric  oxide,  and  carbonic  anhydride  are  formed. 

^-ethylbenzoylhydroxamic  acid,  NBzHEtO,  obtained  as  above.  M.  p. 
67-5°  to  68°.  Sp.  gr.  1-1839—1-1867.  It  yields  the  same  products  as 
the  a-modification,  both  on  heating  and  by  the  action  of  hydrochloric 
acid. 

Lessen  remarks  on  the  preceding  paper  that  the  designation  of  the 
modifications  of  ethylic  dibenzoylhydroxamate  and  ethyl  benzhydrox- 
amic  acid  as  physical  isomerides  agrees  tolerably  well  with  ordinary 
usage,  inasmuch  as  the  chemical  differences  between  these  bodies  are 
unimportant,  and  cannot  well  be  attributed  to  a  different  linking  toge- 
ther of  the  atoms  within  the  molecule.  He  pointed  out  in  a  former 
paper  (A^malen,  186,  52)  that  the  different  modifications  of  one  and 
the  same  hydroxylamine  derivative  may  perhaps  be  regarded  as  poly- 
merically  related  to  one  another,  in  the  same  manner  as  aldehyde  and 
paraldehyde.  P.   L.  T. 

Phthalyl-hydroxylamine :  Conversion  of  Phthalic  into  Sali- 
cylic Acid.  By  L.  CoiiN  {Annalen,  205,  295— 314).— P//#Aa/7//. 
Iiydroxylamine  is  prepared  by  dissolving  hydroxylamine  hydrochloride 
in  a  small  quantity  of  water,  and  acting  on  it  alternately  with  small 
portions  of  sodium  carbonate  and  phthalic  chloride  free  from  phos- 
phorus compounds,  the  mixture  being  kept  always  alkaline,  and 
these  additions  continued  so  long  as  free  hydroxylamine  can  be 
detected.  The  fluid  is  gradually  transformed  into  a  red  coloured 
magma,  consisting  almost  exclusively  of  phthalyl-hydroxylamine ; 
the  red  colour  is  due  to  the  formation  of  its  sodium  salt  by  the 
excess   of  sodium  carbonate.     Phthalyl-hydroxylamine  is  obtained  as 
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a  white  precipitate  on  decomposing  the  solution  of  the  sodium  salt 
by  hydrochloric  acid.  The  yield  is  not  very  large,  two  experiments 
giving  21*6  and  55*5  per  cent,  respectively  of  the  theoretical  yield. 
Phthalyl-hydroxylamine,  as  shown  by  Rotermund,  behaves  just  like  an 
acid,  expelling  carbonic  anhydride  from  its  salts,  and  combining  with 
bases  to  form  salts.  Somewhat  soluble  in  water,  readily  in  alcohol; 
insoluble  in  ether,  benzene,  and  carbon  bisulphide,  dissolving  in  the 
caustic  alkalis  with  a  red  colour.  Melts  at  230°  (uncorr.),  under- 
going  decomposition  with  evolution  of  nitrogen.  Its  composition  is 
N(C8H402)HO.  All  its  salts  are  brightly  coloured  ;  those  more  inti- 
mately examined  are  : — Potassium  (red),  sodium  (red),  silver  (dark 
red),  lead  (yellow  red),  barium  (bright  red).  The  following  gave 
precipitates  with  the  potassium  salt : —  Cupric  sulphate  (green,  only  in 
concentrated  solutions)  ;  manganese  sulphate  (bright  brown),  chrome 
alum  (egg-yellow),  mercurous  nitrate  (brownish),  mercuric  chloride 
(orange- yellow),  cobalt  nitrate  and  nickel  sulphate  gave  no  precipi- 
tate. 

Ethyl-phthali/l-hydroxi/lamine,  CioHeN'Os,  was  prepared  by  acting  on 
the  silver  salt  of  phthalyl-hydroxylamine  in  presence  of  ether,  with 
ethyl  iodide,  and  leaving  the  liquid  for  three  or  four  days  in  the  dark. 
The  ethereal  solution  yields  colourless  crystals  of  ethyl- phthalyl- 
hydroxylamine  (m.  p.  103 — 104°  uncorr.). 

By  heating  hydroxamic  acid  in  which  a  mono-carbon  acid  residue  is 
introduced,  the  carboxyl  group  of  the  acid  employed  can  be  replaced  by 
amidogen  (Annalen,  175,  315).  Phthalyl-hydroxylamine  should  yield 
the  corresponding  phenylenediamine,  but  in  spite  of  numerous  experi- 
ments neither  this  nor  other  bases  containing  carbon  could  be  found. 
Benzoic  acid  sublimes,  and  nitrogen  is  evolved,  an  odour  of  hydro- 
cyanic acid  being  produced  each  time  on  heating. 

Action  of  Potash  on  Phthalyl-hydroxylamine. — Carboxyl  is  replaced 
by  amidogen,  not  only  by  heating  but  also  by  boiling  the  salts  of  the 
alkalis  with  water  {Annalen,  175,  257).  By  the  action  of  alcoholic 
potash  (1  mol.),  and  boiling  for  about  an  hour,  and  then  evaporating 
and  adding  hydrochloric  acid,  orthamidobenzoic  acid  was  obtained, 
and  may  be  converted  into  salicylic  acid  by  the  action  of  nitrous  acid 
in  presence  of  sulphuric  acid. 

On  warming  10  grams  phthalyl-hydroxylamine  for  a  short  time  on 
the  water-bath,  with  an  amount  of  alcoholic  potash  equivalent  to 
2  mols.,  a  clear  solution  was  obtained,  depositing  large  quantities  of  a 
potassium  salt  on  cooling,  of  the  composition  C8H6NO4K.  The  author 
regards  this  salt  as  that  of  an  acid  standing  in  the  same  relation  to 
hydroxylamine  as  the  unknown  phthalamic  acid  stands  to  ammonia. 
He  proposes  to  call  it  hydroxylphthalamic  acid.  The  solution  of  the 
potassium  salt  gives  white  precipitates  with  plumbic  and  mercurous 
nitrates ;  precipitates  occur  only  in  concentrated  solutions  with  silver 
nitrate,  barium  chloride,  strontium  chloride,  calcium  chloride,  and 
chrome  alum ;  no  precipitate  with  magnesium  sulphate,  cobalt  nitrate, 
nickel  sulphate,  or  mercuric  chloride.  The  free  acid  has  as  yet  been 
obtained  in  solution  only,  by  decomposing  the  lead  salt  with  hydrogen 
sulphide.       On   standing,  it  deposits   crystals   of   phthalyl-hydroxyl- 
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amine.     By  heating  phthalyl-hydroxylaraine  with  concentrated  potash 
solution,  ammonia,  hydroxylamine,  and  phthalic  acid  are  formed. 

No  particular  results  were  obtained  by  heating  ethyl  phthalyl- 
hydroxylamine  with  potash.  Ethyl-phthalyl-hydroxylamine  distils 
with  but  very  slight  decomposition  at  about  270'',  giving  a  distinct 
odour  of  aldehyde. 

The  author  concludes  by  pointing  to  a  possible  analogy  between 
hydroxylamine  and  V.  Meyer's  nitrolic  acids  (Annalen,  175,  88),  the 
group  NOH  being  attached  to  a  bivalent  residue  in  both. 

F.  L.  T. 

Condensation-products  of  Aromatic  Bases.  By  O.  Fischer 
(Annalen,  206,  86 — 159). — The  author  has  already  communicated 
{Ber.,  9,  1753  ;  10,  952  ;  and  abstracts  in  this  Journal,  34,  51 ;  36,  53  ; 
38,  39,  40,  6'S6,  661,  and  662)  most  of  the  results  described  in  this 
paper. 

Aromatic  Acids  and  Tertiary  Bases. — By  heating  1  part  benzoic  acid 
and  1  part  dimethylaniline  with  phosphoric  anhydride,  in  a  sealed 
tube,  at  180 — 200'"'  for  eight  hours,  benzoyldimethylaniline  (Ber.,  9, 
958)  is  formed  ;  it  is  a  weak  base,  and  melts  at  38 — 39°.  By  dissolving 
in  strong  nitric  acid,  it  is  converted  into  a  dinitro-derivative,  soluble 
in  alcohol,  but  insoluble  in  water  (m.  p.  142"").  The  hydrol  formed  by 
reducing  this  base  could  not  be  crystallised  ;  it  distilled  with  decom- 
position, the  distillate  at  first  light  yellow,  became  blue  on  standing, 
and  then  green.  Benzoyldimethylorthotoluidine  is  obtained  in  a 
similar  manner  to  the  dimethylaniline  derivative ;  it  distils  between 
350 — 360",  and  is  soluble  in  light  petroleum,  from  which  it  crystallises 
in  tufts  of   colourless,  glistening  spear-heads  (m.  p.  67°). 

From  phthalic  anhydride,  aimethylaniline  and  zinc  chloride,  the 
author  obtained  a  green  substance,  which  is  a  mixture  of  two  bodies, 
one  colourless,  dimethylanilmephthalein,  the  other  green.  If  the  tem- 
perature rises  too  high,  another  base,  C17H22N2,  is  formed,  m.  p.  90°, 
yielding  quinone  on  oxidation.  The  colourless  base  crystallises  in 
thick  shiniug  prisms  (m.  p.  190 — 19P),  soluble  in  benzene,  toluene, 
sparingly  in  ether  or  alcohol,  and  insoluble  in  water.  It  distils  in  small 
quantities  without  decomposition.  By  heating  gently  with  concentrated 
sulphuric  acid,  it  dissolves  to  a  red- violet  solution,  vvliich  on  raism'^the 
temperature  turns  brown-red  to  dirty  brown  ;  water  precipitates  a  dark- 
green  Hocky  substance,  soluble  in  ether.  Its  salts  are  mostly  soluble 
in  water.  The  dihydrochloride,  Cv!4HaN202.2h£(Jl,  is  a  colourless, 
hygroscopic  precipitate,  which  on  heating  for  some  time  at  iOO'",  loses 
1  mol.  of  hydrochloric  acid,  and  is  converted  into  the  monohydro- 
chloride,  CaiHuNgOi.HCl,  a  colourless  crystalline  powder,  slightly 
soluble  in  water;  at  160°  it  turns  green.  The  picrate,  C24H24N2O2  -j- 
2C6H3N':,07,  yellow  needles,  very  sparingly  soluble  in  water.  The 
platinochloride,  2{Cuii-2i^202,iiCi),i^tC\4,  from  the  monohydrochloride, 
18  a  yellow  crystalline  precipitate,  whilst  that  from  the  dihydrochloride, 
C24H24N202,2HCl,PtCl4,OH2,  is  reddish-yellow.  The  methiodide, 
U24H24N202,CH3l,  prepared  by  heating  the  phthalein  with  excess  of 
methyl  iodide  at  lOO — 110°,  forms  groups  of  colourless  needles,  soluble 
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in  hot  water,  in  alcohol,  and  wood  spirit;  sparingly  in  cold  wat-er. 
At  185°  it  melts  and  decomposes,  giving  off  methyl  iodide. 

Hexnitrodimethylanilinevhtlialem. — The  preparation  of  this  body  from 
impure  materials  has  been  already  described  {Ber.,  10,  954)  ;  it  forms 
yellow,  hexagonal  plates,  soluble  in  hot  glacial  acetic  acid ;  it  decom- 
poses at  230°.  Bromine  acts  violently  on  the  phthale'in,  and  gives 
uncrystalli sable  products.  By  fusion  with  potash,  phthalic  and  benzoic 
acids  are  formed,  and  a  body  smelling  like  carbylamine.  By  reduction 
it  gives  dimethylanilinephthalin  {loc.  cit.  952)  which  crystallises  from 
hot  alcohol  in  brilliant  leaflets,  easily  soluble  in  ether  and  benzene.  It 
dissolves  both  in  dilate  alkalis  and  in  acids  ;  it  turns  yellow  when  kept, 
melts  at  about  200°,  and  decomposes  when  heated  above  this  tempera- 
ture, forming  an  oil,  which  gives  a  blue-green  coloration  with  chloranil. 
The  phthalin  warmed  with  strong  sulphuric  acid  dissolves  with  a 
blue-violet  colour,  which  turns  reddish  by  further  heating;  from  this 
solution  alkahs  precipitate  a  base,  soluble  in  ether.  Tetramethyl- 
diamidotriphenylmethane  is  produced  when  a  mixture  of  the  phthalin 
and  barium  hydrate  is  carefully  heated.  When  phthalic  chloride  is 
used  in  the  preparation  of  this  phthale'in  (Ber.,  12,  1692),  and  the 
product  treated  with  light  petroleum,  the  phthale'in  remains  undis- 
solved ;  the  solution  on  standing  deposits  tetramethyldiamidotriphenyl- 
methane,  which  is  a  bye-product,  whilst  the  mother-liquor  retains 
the  green  colouring  matter,  mixed  with  small  quantities  of  these  two 
bases.  To  separate  them,  the  mixed  monohydrochlorides  are  dissolved 
in  alcohol,  and  on  adding  a  small  quantity  of  water  to  this  solution, 
the  hydrochlorifle  of  the  green  base  is  precipitated.  Its  constitution 
is  C24H24N2O2.HCI  ;  it  forms  yellowish -green  needles,  only  slightly 
soluble  in  water.  It  gives  a  zincochloride  crystallising  in  brassy- 
yellow  needles,  soluble  in  water.  The  solutions  dye  silk  green.  The 
leuco-base,  C24H04N2O,  is  easily  made  by  digesting  the  crude  product 
from  the  action  of  phthalic  chloride  on  dimethylaniline  with  hydro- 
chloric acid  and  zinc-dust,  filtering,  treating  the  filtrate  with  excess 
of  soda,  shaking  out  with  benzene,  evaporating  down  the  dried  ben- 
zene solution,  and  adding  excess  of  dry  ether ;  the  leuco-base  then 
separates  out.  It  forms  hard,  bright  small  prisms,  melting  at  235 — 
236° ;  soluble  only  in  hot  benzene,  toluene,  and  chloroform.  The 
leuco-base  is  easily  changed  into  the  green  base  by  oxidation  ;  even  by 
exposure  to  the  air.  Nitric  acid  converts  both  these  bases  into  phthalic 
acid. 

Products  from  the  Alcohols  and  Tertiary  Aromatic  Bases  (compare 
this  Journal,  36,  53). — Benzyl  alcohol  and  dimethylaniline,  digested 
with  zinc  chloride  at  150°,  give  an  oily  base,  distilling  between  330 — 
340°,  probably  identical  with  Michler  and  Grandmann's  dimethylamido- 
diphenylmethane  (this  Journal,  34,  299).  Benzhydrol  and  dimethyl- 
aniline in  a  similar  way  yield  dimethylamidotriphenylmethane — which 
the  author  has  also  prepared  from  benzophenone  and  dimethylaniline 
{Bar.,  12,  1690) — a  weak  base  ;  soluble  in  ether,  light  petroleum,  and 
benzene  ;  melting  at  132°.  Its  salts  are  not  very  soluble  in  water.  The 
platinochloride,  (C2iH2iN,HCl)o,PtCl4,  forms  yellow  crystals,  which 
turn  reddish  in  the  air;  the  methiodide  crystallises  in  colourless,  glitter- 
ing leaflets,  melting  at  184 — 185°,  and  identical  with  the  one  from  the 
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author  and  L.  Roser's  methylated  amidotriphen^lmethane  (this 
Journal,  38,  661). 

Products  from  the  Aldehijdes  and  Dimethylaniline. — Those  from 
methylal  (this  Journal,  38,  40)  ;  from  chloral  (ibid.,  36,  53)  :  from 
benzaldehyde  (ibid.,  33,  52  ;  38,  40)  ;  from  cuminol  and  dimethylani- 
line  (Ber.,  12,  1688;  this  Journal,  38,  640);  and  from  benzaldehyde 
and  dimethyltoluidines  (this  Journal,  38,  626),  have  been  described;  to 
these  may  be  added  the  description  of  the  following  salts  of  tetramethyl- 
diamidotriphenylmethane :  the  platinochloride,  Co3H2<-,N2.2HCl.PtCl4,  a 
light  yellow  substance  ;  the  aurochloride,  C23H.6N2.2HCI.2AUCI3,  light 
yellow  crystals,  soluble  in  alcohol,  on  warming  the  solution  it  oxidises 
and  turns  green;  the  picrate,  C23HofiNo.[C6H;.(NOo)3(OH)]2,  crystal- 
lises from  alcohol  in  yellowish-green  needles,  insoluble  in  ether  and 
water.  There  is  a  long  account  of  "malachite-green,"  in  which  the 
author  describes  six  methods  of  preparation  and  several  of  its  salts, 
already  noticed  in  the  papers  above  referred  to.  The  product,  C21H24N2O, 
from  furfural  and  dimethylaniline  (this  Journal,  1878  ;  Abstr,,  51 ; 
Ber.,  11,  951)  gives:  a  platinochloride,  C2iHo,N30,2HCi,PtCl4,  a  light 
yellow  precipitate,  which  turns  red  in  the  air ;  an  aurochloride,  soluble 
in  alcohol,  from  which  solution  it  separates  out  as  a  crystalline  powder  ; 
and  a  picrate,  C2iH24N20.2(C6H2(OH)(N02)3),  crystallising  in  green- 
ish-yellow microscopic  needles,  insoluble  in  cold  alcohol.  The  com- 
pound C2iH24N20,Br2  (?)  is  formed  on  treating  it  with  the  required 
quantity  of  bromine;  by  further  action  of  this  reagent  hydrobromic 
acid  is  evolved,  with  the  production  of  the  hydrobromide  of  a  bro- 
minated  base,  which  is  precipitated  by  alkalis  from  an  aqueous  solution 
in  dark  green  flocks.  It  is  soluble  in  concentrated  hydrochloric 
acid  to  a  red  solution,  and  in  sulphuric  acid  to  a  red-violet  solution  ; 
these  solutions,  when  diluted,  are  green,  like  the  alcoholic  solutions. 
With  dimethylaniline,  salicaldehyde  and  (1:4)  hydroxy  benzaldehyde 
yield  dye-stuffs  allied  to  "malachite-green,"  but  containing  the  OH 
groups  intact ;  the  solutions  of  the  product  from  the  latter  are  red  by 
transmitted,  and  green  by  reflected  light. 

Condensation-products  of  Primary  Aromatic  Bases.  Aldehydes  and 
Primary  Bases. — Diamidotriphenylmethane  (this  Journal,  38,  661). — 
The  best  method  of  preparing  this  body  is  as  follows  : — To  a  mixture  of 
aniline  hydrochloride  (13  parts)  and  zinc  chloride  (13  parts),  warmed 
on  a  water-bath,  benzaldehyde  (16  parts)  is  added  ;  the  mass  is  kept 
liquid  by  pouring  in  water,  and  the  reaction  completed  by  heating  at 
110 — 120°  for  eight  hours.  After  separating  the  benzaldehyde  and 
aniline  the  base  is  dissolved  in  dilute  sulphuric  acid,  and  reprecipitated 
by  diluting  this  solution  with  water ;  the  colourless  flocks  which  fall 
out  crystallise  on  standing.  The  diazo- compound  gives  triphenyl- 
methane  when  boiled  with  alcohol,  and  with  water  yields  dihydroxy- 
triphenylmethane.     The  author  sums  up  as  follows:  — 

1.  With  alcohols  (benzyl  alcohol,  benzhydrol),  aromatic  acids 
(benzoic  acid),  and  bases,  the  reaction  takes  place  with  elimination  of 
water,  and  the  product  formed  is  a  combination  of  1  mol.  of  the 
alcohol  or  acid  with  1  mol.  of  the  base. 

2.  With  aldehydes  and  base,  water  is  formed,  and  the  product  con- 
tains 2  mols.  of  the  base  with  1  mol.  of  the  aldehyde. 
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3.  Anhydrides  (benzoic  anliydride  and  plilhalic  anhydride)  behave 
like  aldehydes. 

4.  With  halogen  derivatives  of  the  paraffins  (CClsH,  CCI4,  C2CI6)  and 
benzene  hydrocarbons  (PhCHaCl,  PhCHCla,  PhCClg)  hydrochloric  acid 
is  set  free,  and  each  chlorine  atom  removed  is  displaced  by  a  residue 
of  the  base,  but  the  products  contain  at  the  most  three  phenyl  residues 
combined  with  one  carbon  atom,  for  one  carbon  atom,  it  seems,  cannot 
unite  with  more  than  three  benzene  groups. 

5.  With  acid  chlorides  (C0Cl2,PhC0Cl)  the  condensation  can  take 
place  in  two  ways,  either  (1)  with  elimination  of  hydrochloric  acid  and 
the  formation  ot  a  ketone ;  or  (2)  with  the  expulsion  of  water  in  an 
analogous  way  to  the  aldehydes. 

It  is  probable  that  the  relative  position  of  the  amido-groups  to  the 
combining  carbon  is  always  the  same,  viz.,  1:4.  D.  A.  L. 

Thymoquinonechlorimide.  By  M.  Andresen  (/.  pr.  Ohem.  [2], 
23,  167—196),  —  R.  Hirsch  (Ber.,  11,  1980)  has  shown  that  the 
substance  obtained  by  the  action  of  paramidopheuol  hydrochloride 
on  bleaching  powder,  and  described  as  dichlorazophenol,  could  not 
be  an  azo-compound,  but  must  be  considered  as  chloroquinoneimide, 
CeHgC^ONH).  The  author  has  examined  the  correspondmg  thymo- 
quinonechlorimide. The  thymol  used  for  its  preparation  had  a 
melting  point  of  51°  against  44°,  as  usually  stated,  but  was  perfectly 
pure.  Sodium  thymolate,  by  treatment  with  potassium  nitrite  and 
sulphuric  acid,  was  converted  first  into  nitrosothymol,  and  then  by 
reduction  into  paramidothymol.  This,  treated  with  calcium  hypo- 
chlorite solution,  furnished  the  imide  in  the  form  of  a  yellow  oil, 
of  penetrating  quinone-like  odour,  remaining  liquid  at  —21°.  It 
volatilises  when  distilled  with  water,  but  cannot  be  distilled  ^er  se,  as 
it  decomposes  with  explosive  violence  between  160°  and  170°.  Its 
composition  corresponds  with  the  formula  C10H12NCIO.  The  cor- 
responding bromine  derivative  could  not  be  obtained,  the  action  of 
calcium  hypobromite  on  paramidothymol  giving  rise  to  thymoquinone. 

When  thymoquinonechlorimide  is  heated  with  fuming  hydrochloric 
acid,  chlorine  is  evolved,  and  a  crystalline  yellow  magma  is  obtained  : 
ether  extracts  a  yellow  oil  from  this,  and  leaves  monochloramidothy mol 
hydrochloride,  which,  after  crystallisation  from  alcohol,  is  obtained  in 
the  form  of  long  colourless  needles,  subliming  without  decomposition 
when  carefully  heated.  The  portion  soluble  in  ether  consists  of 
dichlorothymoquinone  and  mo7iochlorothymoquinone,  the  former  crys- 
tallising in  large  rhombic  plates  (m.  p.  99°),  turning  brown  on  exposure 
to  daylight,  the  latter,  which  couM  not  be  obtained  in  a  pure  condition, 
being  a  mobile  yellow  oil. 

With  sodium  carbonate  monochloramido thymol  hydrochloride  gives 
a  precipitate  of  the  base,  soluble  with  green  coloration  in  an  excess  of 
the  precipitant,  insoluble  in  water,  crystallising  from  alcohol  and 
ether  in  large  glistening  needles  or  prisms  (m.  p.  100*5°). 

Monochlorodiazotkymol  hydrochloride,  obtained  by  the  action  of  nitrous 
acid  on  the  amido-compound,  crystallises  from  a  mixture  of  ether  and 
alcohol  in  long,  colourless,  often  fan-like  needles,  exploding  on  the  ap- 
plication of  heat. 
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Thjmoquinonechlorimide,  heated  with  hydrobromic  acid,  yields 
monohromamidothymol  hydrochloride,  insoluble  in  ether,  crystallising 
from  water  in  colourless  needles,  and  dibromothijnioquinone,  identical 
with  that  described  by  Carstanjen,  and  probably  mo^whromothymo- 
quinone. 

If  sulphurous  acid  is  passed  into  water  containing  thymoquinone- 
chlorimide  in  suspension,  this  dissolves  with  formation  of  thymoquinol 
(m.  p.  139°). 

By  reduction  with  tin  and  hydrochloric  acid,  the  imide  also  yields 
thymoquinol,  together  with  paramidothymol.  0.  H. 

Absorption  Spectra  of  Chrysoidine  and  Related  Azo 
Colouring-matters.  By  J.  Landauee  (Ber.,  14,  391 — 394). — Alco- 
holic solutions  of  chryso'idine  and  of  other  amidoazo-compounds  be- 
longing to  the  same  family  exhibit  an  absorption  of  the  blue  rays  of 
the  spectrum.  The  addition  of  hydrochloric  acid  changes  the  colour 
of  the  solutions  from  yellow  to  red,  and  causes  an  absorption  in  the 
green  portion  of  the  spectrum.  W.  C.  W. 

Benzolone  and  Benzostilbene.  By  H.  M.  Rau  (Ber.,  14,  443 — 
445). — When  hydrobeuzamide  is  fused  with  potash,  lophine  is  formed. 
The  two  non-nitrogenous  compounds,  benzolone  and  benzostilbene, 
which  Rochleder  {Annaleyi,  41,  93)  obtained  by  this  reaction,  could 
not  be  detected.  W.  C.  W. 

Action    of   Glacial    Acetic    Acid   on   Phenylthiocarbimide. 

By  A.  Glaus  and  M.  Voltzkow  {Ber.,  14,  445 — 44(j). — Phenylthio- 
carbimide is  decomposed  by  glacial  acetic  acid  at  160",  with  formation 
of  sulphuretted  hydrogen,  carbonic  anhydride,  carbonyl  sulphide,  and 
acetanilide.  Attempts  to  prepare  the  anilide  of  chloracetic  acid  by 
the  action  of  aniline  on  an  ethereal  salt  of  chloracetic  acid  have  not 
been  successful.  W.  C.   W. 

Compounds  of  Monobasic  and  Dibasic  Acids  with  Phenols. 
ByM.  Nkncki  and  N.  Sieber  {J.  pr.  Chem.  [2],  23,  147— 15G):— 
Resorcinol,  heated  with  glacial  acetic  acid  in  presence  of  zinc  chloride, 
readily  combines  with  the  acid,  Siwdi  y\Q\d^  dioxy ace to-p I ityione,  CeUjAcO-.. 
(m.  p.  142°),  distilling  between  3U3°  and  305°,  and  crystallising  in 
rhombic  laminae  or  needles.  It  is  soluble  without  decomposition  in 
concentrated  sulphuric  acid,  and  is  not  altered  by  boiling  alkalis  or 
acids.  Heated  with  acetic  anhydride,  it  furnishes  d'lacetylresorcAnol 
(m.  p.  72"),  identical  with  that  described  by^  Mai  in,  and  obtained  by 
him  from  the  action  of  acetic  chloride  on  resorcinol. 

An  alcoholic  solution  of  dioxyacetophenone,  mixed  with  alcoholic 
soda,  at  once  yields  needles  of  a  sodium  salt,  of  varying  composition, 
which  readily  decomposes  on  drying.  Oxidised  with  chromic  mixture, 
oxyacetophenone  furnishes  acetic  acid,  and  with  nitric  acid,  mono- 
nitrodioxyacetophenone,  crystallising  from  50  per  cent,  alcohol  in  beau- 
tiful  long   pale-yellow   needles   (m.   p.   142^).      In   presence  of  zinc 
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chloride,  resorcinol  also  combines  with  butyric  acid  and  formic  acid. 
These  products  have  not  yet  been  examined. 

Succinic  acid,  heated  at  190 — 195°  with  resorcinol  and  sulphuric 
acid,  readily  yields  siiccinylfluorescein,  first  discovered,  but  not  further 
studied  by  Baeyer  (Ber.,  1871,  662).  It  has  the  composition 
CieHioOs  Hh  3H2O,  crystallises  from  dilute  hydrochloric  acid  in  brown 
crystals,  and  readily  loses  a  part  of  its  water  of  crystallisation  over 
sulphuric  acid.  With  bromine  or  hydrobromic  acid  its  hydrochloric 
acid,  solution  yields  a  red  amorphous  precipitate  of  tetrahromsuccinyl- 
■fluorescein,  CieHgBrgOs,  which  may  be  obtained  in  small  red  needles  by 
precipitating  its  solution  in  alkalis  by  hydrochloric  acid.  It  is  a 
dibasic  acid,  its  acid  potassium  salt,  Ci6H7Br405K,  forming  brown-red 
shining  rhombic  needles.  Similar  sodium  and  ammonium  compounds 
have  been  obtained,  all  readily  soluble  in  hot  water.  The  calcium  and 
barium  salts  are  insoluble  in  water,  and  form  red  crystalline  preci- 
pitates. 0.  H. 

Action    of  Aromatic   Hydroxy-acids    on    Phenols.      By   A. 

Michael  (Ber.,  14,  656 — 658). — It  is  probable  that  the  numerous 
plant  substances  which  are  decomposed  by  alkalis  into  aromatic  hy- 
droxy-acids and  phenols  are  polyhydric  hydroxy benzophenones  or 
simple  derivatives  of  them.  But  only  one  such  substance  has  been 
obtained  by  a  synthetical  process,  viz.,  paradihydroxybenzophenone 
(Abstracts,  1878,  887). 

On  heating  together  a  mixture  of  phenol  and  salicylic  acid  with 
zinc  chloride,  a  golden-red  mass  is  obtained,  which  may  be  purified  by 
repeatedly  dissolving  in  alkali  and  reprecipitating  by  carbonic  acid. 
The  compound  salicylphenol  thus  obtained  has  the  composition  C13H10O3, 
formed  thus:  C6H4(OH).C09H  +  CeHs.OH  =  CO(C6H4.0H)2  +  H^O. 
It  crystallises  from  alcohol  in  glistening  golden  needles  (m.  p.  143 — 
144°),  insoluble  in  cold  water,  easily  soluble  in  hot  benzene  and  alcohol. 
It  combines  with  zinc  chloride  to  form  a  compound  crystallising  in 
needles.  With  acetic  anhydride  it  forms  a  diacetyl  derivative,  crys- 
tallising in  white  needles  or  prisms  (m.  p.  87 — 88°),  easily  soluble  in 
hot  alcohol,  sparingly  soluble  in  hot  water.  On  reducing  an  alkaline 
solution  of  salicylphenol  with  sodium  amalgam,  it  is  converted  into  the 
corresponding  dihydroxybenzhydrol,  CH(C6H4.0H)2,  a  white  amor- 
phous body  (m.  p.  160 — 165°),  insoluble  in  cold  water,  easily  soluble  in 
hot  alcohol. 

Resorcinol  and  salicylic  acid,  when  heated  together  even  without  the 
addition  of  a  dehydrating  agent,  form  a  trihydric  hydroxybenzophe- 
none,  C6H4(OH).COOH  +  C6H4(OH),  =  C6H4(OH).CO.CA(OH)2  + 
H2O.  This  compound  forms  pale  golden  crystals  (m.  p.  133 — 134°), 
easily  soluble  in  hot  water,  alcohol,  and  benzene ;  it  dissolves  also  in 
warm  dilute  solutions  of  the  alkaline  carbonates,  from  which  it  may 
be  reprecipitated  by  carbonic  acid.  The  author  believes  that  by  the 
action  of  hydroxy  salicylic  acid  on  quinol,  he  has  synthetically  prepared 
euxanthone.  Y.  H.  V. 

Cresol  Derivatives.  By  A.  W.  Hofmann  and  W.  v.  Miller  (Ber., 
14,  567 — 574). — As  only  five  of  the  many  theoretically  possible  nitre- 
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derivatives  of  cresol  have  at  present  been  obtained,  the  authors  have 
made  a  more  exact  study  of  these  compounds.  Commercial  cresol, 
prepared  from  crude  orthotoluidine,  was  dissolved  in  acetic  acid  and  acted 
on  with  nitric  acid  (sp.  gr.  1*4),  diluted  with  acetic  acid.  On  adding 
water,  an  oil  is  precipitated,  which  is  partly  volatile  in  a  current  of 
steam,  leaving  a  resinous  residue,  which  was  not  further  examined. 
The  portion  which  passes  over  with  the  steam  can  be  separated  into 
one  dinitro-  and  three  mononitro-compounds. 

Dinitrocresol  can  be  separated  from  the  more  volatile  mononitro- 
cresols  by  fractional  distillation  in  a  current  of  steam.  It  melts  at 
83°,  and  is  identical  with  the  dinitrocresol  obtained  by  Beilstein  and 
Kreusler,  Armstrong  and  Field,  and  others. 

Mononitrocresol  (m.  p.  69  5°),  which  distils  over  first,  forms  long 
golden  prisms,  soluble  in  alcohol  and  ether,  insoluble  in  water;  its 
potassium  compound  crystallises  in  rhombic  tables,  and  its  silver  com- 
pound in  red  needles. 

The  nitrocresol  can  be  best  converted  into  its  methyl  ether  by 
heating  in  a  sealed  tube  to  115 — 120°  a  mixture  of  potassium  nitro- 
cresol with  methyl  iodide.  On  reduction,  the  methyl  ether  gives  amido- 
cresolmethyl  ether,  C6H3Me(NH3).OMe,  a  liquid  (b.  p.  223'')  insoluble 
in  water.  In  order  to  determine  the  constitution  of  this  nitrocresol, 
the  product  obtained  by  nitrating  pure  or^^ocresol  was  examined,  and 
found  to  be  identical  with  that  obtained  from  the  commercial  cresol. 
When  the  amidocresol  obtained  from  this  nitrocresol  was  distilled 
with  sodium  formate,  a  crystalline  methenyl  compound  was  obtained 
(m.  p.  38—89°;  b.  p.  200").  As  the  experiments  of  Hiibner  and 
Ladenburg  have  shown  that  only  those  amidophenols,  in  which  the 
hydroxyl  and  amido-groups  are  in  contiguous  positions  form  a  methenyl 
compound,  it  follows  that  this  nitrocresol  has  the  constitution 
[Me  :  OH  :  NO2  =  1  :  2  :  3]. 

Liquid  mononitrocresol  (b.  p.  226 — 230")  forms  metallic  derivatives 
closely  resembling  those  of  the  solid  nitrocresol,  but  amidocresol 
methyl  ether  is  solid  (m.  p.  52 — 53"^).  This  nitrocresol  is  also  derived 
from  orthocresol,  and  it  is  probable  that  the  hydroxyl-  and  nitro- 
groupings  are  in  the  ^«ra-position.  A  methenyl  compound  was  ob- 
tained from  the  corresponding  amidocresol,  but  the  authors  consider 
it  probable  that  its  formation  was  due  to  an  impurity  of  ortho- 
nitroparacresol  {vide  infra). 

Mononitrocresol  (m,  p.  33°),  identical  with  that  obtained  by  Arm- 
strong and  Thorpe  by  the  nitration  of  paracresol.  Tlie  correspond- 
ing amidocresol  forms  a  methenyl  compound  (m.  p.  45°),  thus 
showing  that  this  nitrocresol  has  the  constitution  [Me  :  NO2  :  OH 
=  1:3:4],  The  amidocresol  methyl-ether  is  a  crystalline  com- 
pound (m.  p.  36 — 38°).  In  the  nitration  of  paracresol  the  authors 
observed  the  formation  of  acetic  and  propionic  acids,  which  they  con- 
jecture is  due  to  the  splitting  up  of  the  benzene  nucleus  by  the  nitric 
acid. 

Erlenmeyer,  in  the  oxidation  of  the  hydroxybenzoic  acids,  has  ob- 
served a  similar  decomposition.  V.  H.  V. 

Synthesis    of   Thymol.      By    E.    Paterno    and    F.   Cakzoneri 
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(Gazzetta,  11,  124--137). — As  natural  thymol  and  that  prepared  arti- 
ficially from  cymene  both  yield  the  same  cymene  and  the  same  thymo- 
quinone,  it  seems  probable  that  they  are  both  derived  from  parapropyl- 
methylbenzene,  and  that  the  isomerism  depends  on  the  difference  in 
position  of  the  OH-group.  In  order  to  solve  this  question,  the  author 
has  endeavoured  to  prepare  from  cymene  a  new  phenol,  in  which  the 
OH-group  occupies  a  different  position  from  what  it  does  in  carvacrol, 
either  through  bromocymenesulphonic  acid  or  through  the  liquid 
nitrocyraene. 

Bromocymerissulphonic  Acid,  CeHaMePrBr.SOaH  -f  SHjO. — As  it 
was  found  that  the  action  of  sulphuric  acid  on  bromocymene  gave  rise 
to  a  mixture  of  sulphonic  acids  very  difficult  to  separate,  recourse  was 
had  to  sulphonic  monochloride,  which  acts  readily  on  bromocymene 
with  evolution  of  hydrochloric  acid.  On  adding  water  to  the  product, 
bromocymenesulphonic  chloride,  C6H2MePrBr.S02Cl,  is  precipitated  as  a 
heavy  oil,  which  crystallises  on  standing,  whilst  the  bromocymene- 
sulphonic acid  remains  iu  solution,  and  is  converted  into  the  barium 
salt  by  neutralisation  with  barium  carbonate.  Barium,  hromocymene- 
sulphonate,  (C6H2MePrBr.S03)2Ba  +  SHgO,  crystallises  in  plates  or 
prisms.  The  lead  salt,  containing  4H2O,  forms  iridescent  scales,  and 
when  decomposed  by  hydrogen  sulphide,  yields  a  solution  of  the  acid, 
which  may  be  obtained  in  large  prismatic  tables,  by  slow  evaporation : 
when  anhydrous,  the  acid  melts  at  130 — -132°.  The  potassium  and  ammo- 
nium salts  are  both  crystalline,  and  the  former  is  very  soluble  both  in 
water  and  in  alcohol.  Bromocymenesulphonic  chloride,  as  already 
stated,  is  obtained  in  the  preparation  of  the  acid,  and  is  also  produced 
by  the  action  of  phosphorus  pentachloride  on  the  potassium  salt  of  the 
sulphonic  acid ;  it  crystallises  from  ether  in  large  transparent  prisms 
(m.  p.  80—81°).  The  arrvi.de,  CeHaMePrBr.SOaNHo,  prepared  by  the 
action  of  alcoholic  ammonia  at  110°  on  the  chloride,  crystallises  in 
white  silky  needles  (m.  p.  191°),  almost  insoluble  in  water,  but  easily 
soluble  in  alcohol  or  ether.  An  attempt  was  made  to  displace  the  bro- 
mine in  this  amide  by  hydrogen  by  the  action  of  reducing  agents,  so 
as  to  obtain  the  sulphonic  acid  isomeric  with  that  formed  by  the  action 
of  sulphuric  acid  on  cymene ;  the  displacement  of  the  SOsH-group  iii 
this  by  OH  should  then  yield  a  phenol  isomeric  with  carvacrol,  and 
possibly  identical  with  thymol.  The  results,  however,  were  not  satis- 
factory ;  for  although  a  crystalline  compound  (m.  p.  112°)  was 
obtained  free  from  bromine,  differing  from  the  ordinary  cymene- 
sulphonamide,  great  difficulties  were  experienced  in  the  reduction. 

The  authors  also  give  detailed  results  of  two  experiments  on  the 
action  of  sulphuric  acid  on  bromocymene,  from  which  they  infer  that 
in  this  reaction  all  three  of  the  possible  bromocymenesulphonic  acids 
are  formed. 

The  second  attempt  at  the  synthesis  of  thymol  was  made  through 
the  liquid  nitrocymene.  This  was  reduced  by  iron  turnings  and  acetic 
acid,  and  yielded  a  cymidine,  boiling  at  248 — 250° :  the  yield,  how- 
ever, is  but  small,  and  no  better  results  were  obtained  with  tin  and 
hydrochloric  acid.  This  base  was  converted  into  the  sulphate  by 
adding  sulphuric  acid  to  the  ethereal  solution,  and  then  suspended  in 
water  and  treated  with  nitrous  acid.     As  the  sulphate  of  the  diazo- 
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componnd  coald  not  be  isolated,  the  solution  was  largely  diluted  and 
boiled,  when  a  brown  oily  substance  separated.  This,  on  hem^r  sub- 
mitted to  distillation  in  a  current  of  steam,  yielded  a  yellow  oil, 
having  all  the  characters  of  a  phenol,  whilst  a  considerable  quantity 
of  a  resinous  substance  remained  in  the  retort.  The  dry  phenol  boiled 
at  228 — 234°,  but  as  the  quantity  was  too  small  for  complete  purifi- 
cation and  careful  study,  it  was  converted  into  the  nitroso-compound, 
which,  after  crystallisation  from  benzene,  melted  at  152 — 153°;  that 
is  at  the  same  temperature  as  the  derivative  from  camphothymol,  the 
nitroso-compound  from  natural  thymol  melting  at  155 — 156°.  As  these 
melting  points  are  so  near,  whilst  there  is  a  considerable  difference 
between  the  corresponding  nitro- derivatives  (79°  and  137°),  it  was 
thought  advisable  to  convert  the  nitroso-  into  the  nitro-compound  by 
potassium  ferricyanide,  but  the  result  was  unsatisfactory,  as  the 
small  quantity  of  oily  product  could  not  be  obtained  in  a  crystalline 
state.  The  author  suspects,  however,  that  the  phenol  is  really  cam- 
phothymol. C.  E.  G. 

Bromonitro-  and  Chloronitro-phenetoils.  By  E.  J.  Hallock 
(J5er.,  14,  36 — 38). — A  bromonitropheuetoil  is  readily  obtained  by  first 
acting  on  phenetol  with  bromine,  and  then  treating  the  bromophenetol 
thereby  formed  with  nitric  acid  :  it  crystallises  in  pale-yellow  needles 
(m.  p.  47°),  and  is  regarded  as  parabromo-orthonitrophenetoil.  Another 
body,  of  the  same  composition,  obtained  by  the  action  of  bromine  on 
paranitrophenetoil,  melts  at  55°,  and  in  accordance  with  the  mode  of 
formation,  is  to  be  regarded  as  orthobromo-paranitropheneto'il. 

Similarly,  two  chloronitropheneto'ils  have  been  obtained.  Pure 
phenetol,  treated  with  potassium  chlorate  and  hydrochloric  acid,  yields 
a  chloropheneto'il,  which  is  converted  by  nitric  acid  into  parachloro- 
orthonitrophenetoil  (m.  p.  61°).  The  isomeric  compound,  orthocliloro- 
paranitrophenetoil,  obtained  by  treating  paranitrophenetoil  with  potas- 
sium chlorate,  melts  at  78°. 

AH  these  bodies  are  reduced  by  tin  and  hydrochloric  acid,  yielding 
amido-compounds. 

Paranitrophenetoil  is  obtained,  although  in  very  small  proportion,  by 
the  direct  action  of  fuming  nitric  acid  on  phenoto'il.  It  melts  at  58°, 
and  by  reduction  yields  amidopheneto'il,  boiling  at  253°.  J.  R. 

A  Derivative  of  Quinol.  By  G.  Magatti  (Ber.,  14,  70).— Mono- 
nitrodimethylquinol  is  readily  converted  into  the  corresponding 
amido-compound,  which  is  a  crystalline  basic  substance  melting  at 
74: — 75°,  and  boiling  with  partial  decomposition  at  270°.  Its  hydro- 
chloride crystallises  from  alcohol  in  slender  needles.  J.  R. 

Action  of  Amines  on  Quinones  (II).  By  T.  Zincke  (Ber.,  14, 
92 — 98). — Thymoquinone  in  alcoholic  solution  reacts  with  methyl- 
amine  in  the  following  ways : — 

CioHiA  +  2NH2Me  =  CioH,A(NMe)2  +  2Ha ; 
CioHisOs  +    NHaMe  =  C!ioU,,02(NMe)    +    H, ; 


596  ABSTUACTti   OF  CHEMICAL  PAPERS. 

the  two  reactions  taking  place  simnltaiieously.  The  product  of  the 
first  reaction,  dimethamido-  or  dimethylido-thymoquinone, 

C6(C3H7)Me(NHMe)202, 

crystallises  from  hot  alcohol  in  reddish- violet  needles  Cm.  p.  203°).  It 
reacts  with  benzoic  chloride  to  form  a  dihenzoyl  derivative  and  with 
acetic  chloride  in  apparently  the  same  manner.  When  boiled  with 
sulphuric  acid  or  alcoholic  potash,  it  yields  mefchylamine  and  dihydroxy- 
thymoquinone,  CioHi5(OH)202.  The  last  product  (which  is  identical 
with  Ladenburg's)  crystallises  in  fine  red  needles  or  prisms  (m.  p. 
213°),  and  forms  crystallisabi e  barium  and  lead  salts.  The  crystalline 
diacetyl-compound,  CioHio(OAc)202,  melts  at  81°;  the  dibenzoyl- 
compound  at  163°. 

The  product  of  the  second  of  the  above  reactions,  methylamido-  or 
methy  lido -thy  moquinone,  C6H(C3H7)Me(N'HMe)02,  crystallises  in  nearly 
black  laminae,  which  melt  at  74°.  It  reacts  with  benzoic  and  acetic 
chlorides  in  the  same  manner  as  the  dimethyl-compound.  In  alcoholic 
solution,  it  is  easily  decomposed  by  hydrochloric  and  sulphuric  acids, 
yielding  methvlamine  and  hydroxy thymoquinone,  CioHii(OH)02  (m.  p. 
174-175°).     "  J.  R. 

Benzhydryl  Acetate.  By  C.  Vincent  (Bull.  Soc.  Chim..  [2],  35, 
304). — By  the  action  of  glacial  acetic  acid  on  benzhydrol,  Linnemann 
obtained  benzhydryl  acetate,  which  he  described  as  q,  colourless  oily 
liquid  (b.  p.  301—302°  at  731  mm.),  not  solidifying  at  -15°.  Friedel 
and  Balsohn  obtained  the  same  product  by  treating  monobromodi- 
phenylmethane  with  potassium  acetate  in  presence  of  glacial  acetic 
acid.  The  author  has  repeated  these  experiments,  and  has  obtained 
benzhydryl  acetate,  which  crystallised  readily  after  some  hours'  stand- 
ing, expecially  if  the  excess  of  acetic  acid  were  removed  by  washing 
with  water.  Large  crystals  deposited  by  slow  evaporation  from  an 
acetic  acid  solution,  fused  at  41°5  and  boiled  without  decomposition  at 
300°,  giving  a  colourless  distillate,  which  solidified  in  the  receiver. 
The  acetate  is  extremely  soluble  in  acetic  acid,  and  readily  forms  oily 
supersaturated  solutions,  a  fact  which  will  account  for  its  having  been 
described  as  a  liquid  by  previous  observers.  C.  H.  B. 

Amidotoluenesulphydrates.  By  C.  Hesse  {Ber.,  14,  488 — 496). 
— Paranitrotolueneorthosulphonic  acid  forms  a  chloride  (m.  p.  44°) 
which  yields  amidotoluene-sulphydrate  (m.  p.  42°)  on  reduction  with 
tin  and  hydrochloric  acid.  This  compound  is  soluble  in  alcohol,  ether, 
alkalis,  and  acids ;  with  mercuric  chloride,  it  produces  a  silky,  and 
with  basic  lead  acetate  a  yellow  flocculent  precipitate.  The  hydro- 
chloride crystallises  in  prisms  or  hexagonal  plates  ;  it  is  converted  into 
the  disulphide  by  boiling  with  ferric  chloride.  Amidotoluenesulphy- 
drate  forms  a  crystalline  acetic  compound,  HS.C7H6.NH.Ac,  melting 
at  195°. 

When  orthonitrotoluene  is  treated  with  fuming  sulphuric  acid  at 
1 50 — 160°,  a  sulphonic  acid  is  produced  which  yields  a  chloride  crys- 
tallising in  plates  (m.  p.  36°).     On  reduction  with  tin  and  hydrochlo- 
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ric  acid,  it  is  converted  into  the  snlphydi*ate,  a  colourless  oil  soluble  in 
alcohol,  ether,  acids,  and  alkalis.     The  hydrochloride, 

NH2.C7He.SH,HCl  +  H2O, 

crystallises  in  hexagonal  plates.  It  forms  precipitates  with  lead 
acetate  and  mercuric  chloride. 

The  nitrotoluenesulplionic  acid,  prepared  by  the  action  of  sulphuric 
acid  at  120°  on  orthonitrotoluene,  forms  a  liquid  chloride,  which  yields 
a  thick  oily  sulphydrate  on  reduction.  The  hydrochloride  crystallises 
in  needles.  On  treatment  with  acetic  anhydride,  orthamidotoluene- 
parasulphydrate  forms  a  crystalline  compound  which  melts  at  240°. 

The  two  amidomercaptans  from  orthonitrotoluene  can  also  be  pre- 
pared from  the  two  amidosulphonic  acids  which  are  obtained  by  the 
action  of  strong  nitric  acid  on  orthotoluidine. 

The  sulphydrate  from  orthonitrotolueneparasulphonic  acid  is  iden- 
tical with  orthamidotolueneparasulphydrate. 

From  paramidotolnenemetasul phonic  chloride  an  oily  sulphydrate  is 
obtained,  which  oxidises  slowly  in  the  air,  is  precipitated  by  lead  and 
mercuric  salts,  and  forms  a  crystalline  hydrochloride,  NH2.C7H6.SH,HC1. 
When  boiled  with   acid  anhydrides   or   chlorides  it  yields  anhydro- 


Methenylamidotoluenfiemercapfan^  C7H6<^    yCH,    melts   at    15°     and 

oils  at  255°.     It  is  soluble  in  alcohol  and  ether,  and  forms  unstable 
alts.     The  platinochloride  crystallises  in  needles. 

Ethenylamidotoluenemercaptan,    C^JIo\      "^02.0113,      resembles     the 


preceding  compound. 

N 
Benzenylamidotoluenemercaptan,  CvHe^       ^^C.CeHs,     crystallises     in 

needles  (m.  p.  125°).     The  hydrochloride,  crystallising  in  plates,  is 
decomposed  by  water.     The  platinochloride, 

(C7H6.N.S.C.CcH5.HCl)2PtGl4  +  H2O, 

forms  needle-shaped  crystals.  W.  C.  W. 

Cuminoin.  By  0.  Widman  (Ber.,  14,  GOO— 610).— The  author  has 
studied  the  preparation  and  properties  of  cuminoin  investigated  lately 
by  Bosler  (Ber.,  14,  323).  It  forms  delicate  white  needles  (m.  p.  101^ 
Bcisler,  98°),  and  can  be  converted  by  acetic  anhydride  into  an  acetyl 
derivative,  C9H]i.CH(AcO).C9Hii.  This  forms  glistening  transparent 
four- sided  tables  or  prisms  (m.  p.  95°),  which  exhibit  a  great  tendency 
to  superfusion.  The  author  has  also  established  that  cuminoin  cannot 
be  oxidised  to  cuminil  by  nitric  acid,  but  only  by  dry  chlorine  (Bosler) 
and  (preferably)  by  chromic  acid.  V.  H.  V. 

Organic  Fluorine  Compounds.  By  E.  PATERNd  (Gazzetta,  11, 
90 — 92). — Although  Schmitt   and  Gehren's  fluobenzoic  acid  (m.  p. 
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182°),  prepared  by  the  action  of  hydrofluoric  acid  on  diamidobenzoic 
acid,  is  generally  believed  to  be  the  meta- derivative,  the  authors,  on 
preparing  the  para-componnd  in  a  similar  manner  from  paranitro- 
benzoic  acid,  obtained  a  fluobenzoic  acid  of  m.  p.  182°,  and  agreeing 
perfectly  in  its  chemical  properties  v^^ith  Schmitt  and  Gehren's  acid. 
On  converting  pure  metamidobenzoic  acid  into  the  corresponding 
fluobenzoic  acid,  a  product  was  obtained  melting  at  123°,  and  quite  dif- 
ferent from  tihe  acid  which  melts  at  182°.  It  is  very  difficult  to  explain 
this  discrepancy,  for  although  the  action  of  nitric  acid  on  benzoic  acid 
gives  rise  to  all  three  of  the  nitrobenzoic  acids,  Griess  has  shown  that 
the  proportion  of  the  para-derivative  produced  is  but  very  small  as 
compared  with  the  others.  It  would  seem,  however,  that  the  fluoben- 
zoic acid  (m.  p.  182°)  obtained  by  Schmitt  and  Gehren,  is  not  the 
meta-derivative  as  hitherto  supposed,  but  the  para-compound  derived 
from  paramidobenzoic  acid.  Metafluobenzoic  acid  melts  at  123°  and 
yields  crystalline  barium  and  calcium  salts.  The  metlnjl  salt  is  a  liquid 
of  b.  p.  192 — 194°.  The  fluorine  derivatives  would  appear  to  melt  at 
lower  temperatures  than  the  corresponding  chlorine  derivatives.  The 
parachloro-  and  parafluo-benzoic  compounds  melting  at  '236°  and  182° 
respectively,  whilst  the  corresponding  meta-compounds  melt  at  163° 
and  123^.  The  author  is  engaged  in  investigating  the  orthofluo- 
derivative,  which,  however,  cannot  be  prepared  so  easily  as  the  other 
two. 

An  attempt  to  prepare  fluoracetic  acid  by  the  action  of  silver  fluo- 
ride on  chloraoetic  acid  was  unsuccessful,  the  products  being  silver 
chloracetate  and  hydrofluoric  acid.  C.  E.  G. 

Barium  and  Calcium  Cinnamates.  By  0.  Eebuffat  (Gazzetfa, 
11,  165 — 1()6). — It  is  usually  stated  that  barium  cinnamate  crystallises 
with  1  mol.  H2O,  and  the  calcium  salt  with  3H2O,  or,  according  to 
Selmi,  with  l^HjO.  The  author,  who  has  most  carefully  examined 
these  salts,  finds  that  barium  cinnamate  crystallises  either  in  micaceous 
scales  or  in  striated  prisms,  which  appear  to  be  built  up  of  the  scales : 
the  results  of  16  analyses  show  that  both  forms  contain  2  raols.  H2O, 
and  have  the  formula  (C9H702)2Ba  +  2H2O.  Calcium  cinnamate, 
prepared  from  either  form  of  the  barium  salt,  has  the  formula 
(C9H70^)2Ca  +  3H2O.  C.  B.  G. 

Orthhydrazincinnamic  Acid.  By  E.  Fischee  (Ber.,  14,  478— 
482). — When  sodium  nitrite  is  added  to  a  solution  of  amidocinnamic 
acid  in  hydrochloric  acid,  a  mixture  of  orthodiazocinnamic  nitrate 
and  chloride  is  deposited  as  a  yellow  crystalline  powder.  The  crude 
product  dissolves  in  an  aqueous  solution  of  sodium  sulphite,  forming  a 
dark  red  liquid  which  is  acidified  with  acetic  acid  and  decolorised  by 
zinc-dust.  The  mixture  is  filtered,  neutralised,  saturated  with  com- 
mon salt,  and  finally  acidified  with  glacial  acetic  acid,  which  precipi- 
tates the  sulphonate  in  yellow  crystals  soluble  in  pure  water.  By 
boiling  The  aqueous  solution  with  hydrochloric  acid  until  the  yellow 
colour  disappears,  hydrazincinnamic  anliydride  or  ainidocarhosfyril  is 
formed.  On  the  addition  of  an  alkali,  it  is  precipitated  as  a  colourless 
oil  which  solidifies  to  a  crystalline  mass  (m.  p.  127°).     The  anhydride, 
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C6H4<^-|^,^'Tr  V  ^CO,  is  soluble  in  water,  and  dissolves  in  concentrated 

hydrochloric  acid,  forming  a  hydrochloride  crystallising  in  prisms.  It 
does  not  reduce  alkaline  silver  or  copper  solutions.  The  hydrochloric 
acid  solution  is  decomposed  by  sodium  nitrite,  with  the  formation  of 
carbostyril. 

A  mixture  of  diazo-  and  nitroso-compounds  is  produced  by  the 
action  of  sodium  nitrite  and  dilute  sulphuric  acid  on  ethylamidocin- 
namic  acid.  The  nitrosamine,  C6H4.C3H3Oo.NEt. NO,  is  separated  from 
the  diazocinnamic  acid  by  treatment  with  cold  alcohol,  from  which 
solution  it  is  deposited  in  pale-yellow  plates  (m.  p.  149°).  On  reduc- 
tion with  zinc  and  acetic  acid,  it  is  partially  converted  into  a  hydrazine 
acid.  W.  C.  W. 

Hydroxytoluie  and  Hydroxyphthalic  Acids.  By  O.  Jacobsen 
{Ber.,  14,  38 — 43). — Orthoxylenesulphonamide,  dissolved  in  potash,  is 
converted  by  oxidation  with  potassium  permanganate  into  two  isomeric 
sulphamio  acids  melting  at  217°  and  243°,  both  of  which  yield  pure 
orthotoluic  acid  when  heated  with  hydrochloric  acid.  These  sulphamic 
acids,  when  fused  with  potash,  are  converted  into  hydroxytoluie  acids, 
that  which  melts  at  217"  yielding  an  hydro xy-acid  identical  with 
Tiemann  and  Schoiteji  smetahomo-parahydi'oxybeHzoic  acid  (m.  p.  179°), 
whilst  that  which  melts  at  243°  yields  paraho7no-metahydroxy benzoic 
acid  (m.  p.  172°).  By  further  oxidation  with  potavssium  permanganate, 
in  presence  of  potash,  the  sulphamic  acids  are  both  converted  into 
sulphamidophthalic  acid,  which  by  fusion  with  potash  yields  hydroxy- 
orthophthalic  acid  (m.  p.  177^-180°),  identical  with  Baeyer's  acid. 

The  relation  of  the  three  hydroxy-acids  thus  obtained  to  orthoxylenol, 
of  which  they  may  be  regarded  as  oxidation- products,  is  shown  by  the 
following  formulae : — 

Orthoxylenol, 

Metahomoparahydroxybenzoic  acid, 
Parahomometahydroxybenzoic  acid, 
Hydroxyorthophthalic  acid, 


Hydroxymesitylenic  Acid  from  Xylenol.  By  0.  Jacobsen  (Ber., 
14,  43). — Liquid  metaxylenol,  treated  with  sodium  and  carbonic 
anhydride  (Kolbe's  reaction),  is  converted  into  orthh^alroxymesity- 
lenic  acid,  the  yield  of  which  is  very  large.  The  product  being  easily 
freed  from  impurities  by  crystallising  its  barium  salt,  crude  liquid 
xylenol  may  be  used  as  the  starting-point.  The  process  is  recom- 
mended as  by  far  the  best  way  of  preparing  hydroxymesitylenic  acid 
in  large  quantity.  J.  R. 

Phenylsuccinic  Acid.     By  L.  Rugheimer  (Ber.,  14,  428—432). — 
An  attempt  to  prepare   the  nitril   of   atropic  acid  by  the  action  of 
potassium  cyanide  on  an  alcoholic  solution  of  chlorostyrene  at  200- 
220°,  yielded  a  product  which,  when  boiled  with  bartya-water,  formed 
barium  phenylsuccinate :— - 

2  s  2 


1. 

2. 

4. 

CeH3 

OH 

CHs 

CHs. 

C0H3 
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OH 
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PhCCl :  CH2  +  KCN  +  HCN  =  PhCH(C]Sr).CH2.CN  +  KCl. 
PhCH.CN.CH2.CN  +  Ba(0H)2  4-  2H2O  =  PhCH.COO  . 

I  >Ba  +  2NH3. 

CH^.COO-^ 

Phenylsuccinic  acid  can  be  prepared  synthetically  by  acting  on  a 
solution  of  sodium  ethylacetoacetate  in  absolute  alcohol  with  ethylic 
phenylbrom acetate,  PhCHBr.COOEt  ;  ethyl  phenylacetosuccinate 
is  produced,  which,  on  saponification,  yields  phenylsuccinic  acid 
(m.  p.  159*5 — 162°).  The  acid  is  freely  soluble  in  acetone,  alcohol, 
and  hot  water.  The  lead  and  silver  salts  are  sparingly  soluble,  but 
the  calcium  and  barium  salts  dissolve  readily  in  water. 

The  author  considers  it  probable  that  the  phenylfumaric  acid  of 
von  Richter  and  Barisch  {J.  pr.  Chem.,  20,  186)  is  identical  with 
phenylsuccinic  acid.  W.  C.  W. 

Ethylatrolactic  Acid.  By  L.  Rugheimee  (Ber.,  14  446—449). — 
Mhylatrolactic  acid,  prepared  by  saponifying  the  product  of  the  action 
of  ethyl  bromhydratropate  on  sodium  ethylate,  is  identical  with  the 
acid  obtained  from  dichlorethylbenzene  (Ber.,  13,  2041,  this  volume, 
171),  by  the  following  reactions  : — 

PhCCLMe  +  KCN  +  EtHO  =  PhCMe(OEt).CN  +  KCl  4-  HCl. 
2PhCMe(0Et).CN  +  Ba(0H)2  +  2H2O  =  [PhCMe(0Et).C00]2Ba 

+  2NH3. 

This  synthesis  supports  the  view  that  the  formula  for  tropic  acid  is 
PhCH(CH2.0H).C00H.  The  author  believes  that  in  Spiegel's 
synthesis  (Ber.,  14,  235)  of  tropic  acid,  by  acting  on  acetophenone 
with  nascent  hydrocyanic  acid,  the  nitrile  of  atrolactic  acid  is  first 
formed,  which  is  then  converted  into  atropic  acid  by  treatment  with 
strong  hydrochloric  acid.  W.  C.  W. 

Formation  of  Aromatic  Ketonic  Acids.  By  0.  Doebner  (Ber., 
14,  647 — 651). — As  the  author  has  already  shown  that  a  benzoyl 
group  is  easily  introduced  into  the  aromatic  nucleus  of  phenols  and 
anilines  (1873,  Abstr.,  321 ;  1879,  Abstr.,  319  ;  1880,  Abstr.,  804),  it 
seemed  desirable  to  ascertain  whether  the  same  reaction  occurs  with 
other  benzene  derivatives,  of  which  benzoic  acid  was  taken  as  a 
typical  aromatic  acid. 

Benzoylhenzolc  acid,  PhCO.CeHi.COOH,  is  prepared  by  heating 
together  benzoic  chloride  and  benzoic  anhydride  with  zinc  chloride, 
the  acid  being  extracted  from  the  crude  products  of  the  reaction  by  hot 
water.  It  forms  colourless  leaflets  (m.  p.  160°),  soluble  in  hot  water, 
alcohol,  ether,  benzene,  &c.,  and  identical  with  the  metabenzoyl- 
benzoic  acid  obtained  by  Ador  (this  Journal,  1880,  Abstr.,  470).  The 
author  alludes  to  the  fact  that  the  benzoyl  grouping  enters  into  phenol 
and  aniline  in  the  pa7^a- position,  but  into  benzoic  acid  in  \hQ  meta- 
position.  Y.  H.  Y. 

Chemical  Examination  of  Persea  Lingue  and  its  Tannin. 

By  Pedro  N.  Arata  (Aiiales  de  la  Sociedad  cientifica  Argentina,    10, 
193 — 209). — The  Lingue  or  Persea  Lingue  {Laurus  caustica)  is  a  tree 
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widely  diffused  in  the  Republic  of  Chili,  between  the  Provinces  of 
Aconcagua  and  Chiloe;  and  is  also  found  in  the  territory  between 
Limay  and  Nenquen,  in  the  Argentine  Republic.  It  grows  to  a  height 
of  25  to  30  feet,  and  its  stem  is  2  feet  in  circumference.  Its  bark 
occurs  in  commerce  in  channelled  pieces,  10  to  15  cm.  broad,  5  to 
9  mm.  thick,  and  having  a  peculiar  aromatic  odour.  Sp.  gr.  =  0'896. 
Its  outer  surface  is  very  rugged  and  full  of  irregular  cracks  ;  it  has  a 
dark  orange-colour,  lighter  round  the  cracks,  and  variegated  with 
zones  of  white  spots.  The  inner  surface  is  smooth,  but  marked  with 
longitudinal  lines,  which  scarcely  project  above  it ;  colour  like  that  of 
the  outer  surface. 

Proximate  analysis  gave  : — 

Water    2526 

Constituents  soluble  in  ether :  liesins,   essential  oil, 

and  small  quantities  of  tannin    17' 714 

Constituent  soluble  in  alcohol :  Tannin    24' 630 

Constituents     soluble     in    water  :     Frote'lds,    giom, 

sugar,  &c 14*551 

Constituents    soluble    in   dilute    hydrochloric    acid : 

Calcium  oxalate,  &c 2*629 

Woody  fibre  and  loss 37"950 

100-000 
The  ash  was  found  to  contain  : — 

Silica  and  K2O  and 

carbon.  CO2.  P2O5.  SO3.  CaO.  MgO.  JVaoO. 

3-54        21-96        9-40        6-65         31-47         10-80         13*02 

Cl,Fe.203  and  loss. 

3-16    =    100 

The  tannin  of  Lingue  bark  maybe  prepared  by  treating  an  aq^ueous 
decoction  of  the  bark,  after  cooling  and  filtering,  with  basic  lead 
acetate,  to  separate  gummy  matters,  precipitating  the  filtrate  with 
normal  lead  acetate,  washing  the  precipitatj  with  warm  water  out  of 
contact  with  the  air,  removing  the  lead  by  hydrogen  sulphide,  and 
evaporating  the  filtrate  out  of  contact  with  the  air.  Another  mode  of 
preparation  is  to  precipitate  the  aqueous  decoction,  previously  freed 
from  mucilaginous  matters,  with  sul{)huric  or  hydrochloric  acid,  wash 
the  precipitate  to  remove  free  acid,  and  dry  it  over  sulphuric  acid. 

Lingue  tannin,  C17H17O9,  is  a  reddish-white  powder,  which  becomes 
deep  red  on  prolonged  exposure  to  the  air.  Sp.  gr.  1-352  at  15'^.  It  is 
soluble  in  alcohol,  acetic  ether,  acetone,  and  methyl  alcohol,  slightly 
soluble  in  water,  insoluble  in  ether,  chloroform,  carbon  bisulphide,  and 
light  petroleum.  Its  solutions  give  a  green  coloration  with  ferric 
chloride,  and  white  or  red  precipitates  with  various  metallic  salts. 
By  dry  distillation,  it  yields  water  and  catechol.  I3y  oxidation  with 
nitric  acid,  it  is  converted  into  oxalic  and  picric  acids.  By  prolonged 
heating  with  concentrated  aqueous  potash,  it  yields  phloroglucol, 
together  with  a  small  quantity  of  an  acid  which  appears  to  be  pro- 
tocatechuic  acid. 
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The  characters  above  described  show  that  the  tanniii  of  Persea 
Lingue  is  analogous  to  that  of  Quebracho  Colorado  (so-called  Qaebracho- 
gum,  this  Journal,  34,  986)  and  to  those  of  catechu,  gambir,  kino, 
&c.  H.  W. 

Schizomycetic  Fermentation  of  Quinic  Acid.  By  O.  Loew 
(Ber.,  14,  453 — 452). — A  solution  of  quinic  acid,  containing  small 
quantities  of  potassium  phosphate,  magnesium  sulphate,  and  peptone 
or  ammonium  sulphate,  decomposes  in  presence  of  schizomycetes.  If 
the  fermentation  takes  place  in  an  open  vessel,  protocatechuic  acid 
is  formed,  but  if  air  is  excluded  during  the  process,  the  quinic  acid 
splits  up  into  propionic,  acetic,  and  formic  acids.  W.  C.  W. 

Cymenesulphonic  Acids.  By  P.  Spica  {Ber.,  14,  652—655).—- 
On  heating  a  mixture  of  cymene  and  sulpbonic  monochloride,  and 
neutralising  with  barium  carbonate,  the  barium  salts  of  two  cymene- 
sulphonic acids  are  obtained,  which  may  be  separated  by  fractional 
crystallisation.  The  acids,  CeHaMePr^.SOsH,  have  the  constitution 
Me  :  Pi-*  :  SO3H  =  [1  :  4  ;  3]  and  [1:4:2]  respectively.  The 
[1:4:3]  acid  crystallises  in  deliquescent  prisms  (m.  p.  86),  and  is 
converted  by  ammonia  into  a  sulpht>namide  crystallising  in  needles 
(m.  p.  73-5°).  The  barium  salt,  (C.oHuSO.OsBa  +  H2O,  crystallises  in 
small  tables,  the  lead  salt,  (CioH3S03)2Pb3  +  H.O,  in  opaque  scales,  the 
sodium  salts,  CioHiaSO^Na  +  SH^O  and  H3O,  in  large  glistening  scales. 

The  [1  :  4  :  2]  acid  and  its  lead  salt  have  all  the  properties  of  the 
so-called  "  normal  "  cymenesulphonic  acid  ;  it  melts  at  50 — 51  (Fittica 
above  270°).  The  barium  salt  described  by  Paterno,  the  author,  and 
Claus  (this  vol.,  174),  is  not  a  single  substance  but  a  mixture. 

Y.  H.  Y. 

Ethereal  Salts  of  Phenyl  and  some  of  their  Derivatives. 
By  C.  ScHiAPARELLT  {Gazzetta,  11,  65 — 82). — The  author  was  in  hopes 
of  obtaining  hydroxysulphobenzide,  PhS03.Cr,H4.0H,  by  the  action  of 
phenylsulphonic  chloride,  PhSOaCI,  on  phenol  in  presence  of  zinc.  The 
reaction  takes  place  readily,  with  evolution  of  hydrochloric  acid  and 
formation  of  an  oil,  which  may  remain  a  considerable  time  without 
becoming  crystalline,  but  solidifies  almost  immediately  on  adding  a 
drop  or  two  of  potash  solution.  After  being  purified  by  crystallisation 
from  alcohol,  it  forms  colourless  plates  of  silky  aspect  (m.  p.  35°), 
moderately  soluble  in  alcohol  and  ether,  but  insoluble  in  water; 
under  the  ordinary  pressure,  it  distils  with  decomposition,  evolving 
sulphurous  anhydride,  and  yielding  a  liquid  which  has  not  as  yet  been 
examined.  It  has  the  composition  C12H10SO3,  but  as  benzoic  chloride 
has  no  action  on  it,  it  evidently  does  not  contain  an  OH  group,  and 
is,  therefore,  not  hydroxysulphobenzide.  Alcoholic  potash  easily  de- 
composes it,  with  formation  of  phenol  and  potassium  phenylsul- 
phonate,  showing  that  the  new  compound  is  phenylic  phenylsulphonate. 
The  action  of  the  zinc  in  this  case  is  different  from  that  observed  by 
Zincke,  as  it  merely  serves  to  facilitate  the  evolution  of  hydrochloric 
acid  without  exerting  any  influence  on  the  nature  of  the  reaction, 
Ph.SOaCl  +  Ph.OH  =  Ph.SO2.OPh  -I-  HCl.  As  the  reaction  takes  place 
with  the  greatest  facility  at  a'  comparatively  low  temperature  (50 — 
80°),  and   the   product  is  nearly  theoretical   in    quantity,  it  seemed 
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likely  that  zinc  powder  might  be  advantageonsly  employed  in  the 
preparation  of  other  ethereal  salts  of  phenyl.  This  was  found  to  be 
the  case,  the  benzoate,  acetate,  and  phosphate  of  phenyl  being  obtained 
with  the  greatest  ease  by  this  process.  In  the  same  way,  the  author 
prepared  the  phenylsulphonate  of  paranitrophenyl^  and  the  benzoates  of 
para-  and  ortho-nitrophenyl  ;  the  phenylsulphonate  forms  hard 
lustrous  crystals  (m.  p.  82°)  with  striated  faces,  insoluble  in  water, 
but  soluble  in  hot  alcohol.  Benzoate  of  paranitrophenyl  crystallises 
in  small  colourless  needles  (m.  p.  142'^),  insoluble  in  water,  and  but 
sparingly  soluble  in  boiling  alcohol :  the  orthonitro phenyl  compound 
forms  magnificent  monoclinic  prisms  (m.  p.  55°),  moderately  soluble 
in  boiling  alcohol. 

By  the  action  of  a  mixture  of  nitric  acid  (sp.  gr.  1*5)  and  sulphuric 
acid  on  phenylic  phenylsulphonate,  a  mixture  of  nitro-derivatives  is 
obtained,  from  which  a  trinitro-derivative  may  be  isolated  by  taking  ad- 
vantage of  its  comparative  insolubility  in  boiling  alcohol;  it  is  a  colourless 
crystalline  powder  (m,  p.  115 — 116°),  very  soluble  in  benzene.  The 
more  soluble  portion  of  the  product,  when  decomposed  by  boiling  with 
alcoholic  potash,  yields  paranitrophenol  and  phenylsulphonic  acid,  so 
that  it  is  a  mononitro-derivative  of  phenylic  phenylsulphonate,  of  the 
formula  Ph.S02.0.C6H4.N02.  This  compound  alone  is  formed  to  the 
exclusion  of  the  trinitro-derivative,  when  phenylic  phenylsuphonate  is 
acted  on  with  nitric  acid  of  sp.gr.  1"35  and  sulphuric  acid.  The  action 
of  alcoholic  potash  on  the  trinitro-derivative  did  not  give  satisfactory 
results. 

The  reaction  with  phenyl  benzoate  is  similar,  a  mononitro-  or  tri- 
nitro-derivative being  produced  according  to  the  strength  of  the  nitric 
acid  employed. 

Action  of  Phenylsuliplionic  Chloride  on  Phenylic  Phenylsulphonate. — It 
seemed  probable  that  if  2  mols.  of  the  chloride  were  employed  for 
each  molecule  of  the  phenylic  salt,  the  reaction  might  take  place  in 
the  following  way  : — 

SPhSO^Cl  +  CeHa.OH  =  2HC1  ■+-  PhSO,.C6H,.O.S02Ph, 

and  that  this  product,  when  treated  with  potash,  might  split  up, 
yielding  potassium  phenylsulphonate  and  hydroxysulphobenzide, 
PhSO,.C6H4.0.S02Ph  +  KHO  =  PhSO^K  +  PhSOo.CeUi-OH.  With 
these  proportions  in  presence  of  zinc  powder  the  reaction  takes  place 
with  great  energy,  but  the  products  are  phenylic  phenylsulphonate 
and  zinc  phenysulphonate.  When,  however,  zinc  chloride  is  sub- 
stituted for  zinc  powder,  the  reaction  takes  place  much  more  slowly, 
requiring  four  to  five  days  for  its  completion,  and  the  products  are 
zinc  phenylsulphonate,  and  a  substance  crystallising  in  fine  prisms 
{in.  p.  123""),  easily  soluble  in  hot  alcohol.  The  results  of  the  analyses 
of  this  substance  agree  with  the  formula  PliSOi.CeHi.O.SCXPL,  and 
it  seems  probable  that  by  acting  on  it  with  potash,  hydroxysulpho- 
benzene  may  be  obtained.  The  author  is  continuing  ^the  investiga- 
tion. C.  E.  G. 

Benzophosphinic  Acid.  By  A.  Michaelis  and  C.  Panek  (7?er., 
14,  405 — 408). — When  a  slightly  alkaline  solution  of  paratolylphos- 
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phinic  acid,  C6H4Me.PO(OH)2,  is  heated  witL  potassium  permanganate 
for  several  days  at  50°,  it  is  completely  oxidised  to  henzophosphinic 
acid,  COOH.C6H4.PO(OH)2.  After  removing  the  precipitated  man- 
ganese dioxide,  the  filtrate  is  acidified  with  acetic  acid  and  evaporated 
to  dryness.  The  residue  is  treated  with  alcohol  to  dissolve  out  the 
potassium,  acetate,  and  the  monopotassium  benzophosphinate  is  dis- 
solved in  strong  hydrochloric  acid.  On  evaporating  this  solution  at 
50°,  the  free  acid  is  deposited  in  glistening  transparent  plates,  which 
dissolve  freely  in  •  water,  but  are  less  soluble  in  alcohol.  The  acid 
melts  above  300°,  and  at  a  somewhat  higher  temperature  decomposes 
into  benzoic  and  metaphosphoric  acids  and  free  carbon.  It  is  not 
attacked  by  water  and  bromine  at  130°.  This  acid  is  tribasic  ;  the 
neutral  silver  salt  is  almost  insoluble  in  water.  Monopotassium  henzo- 
phosphinate,  COOK.C6H4.PO(OH)2  +  H2O,  crystallises  in  needles, 
which  dissolve  in  water,  but  are  insoluble  in  alcohol:  from  the 
aqueous  solution  dilute  hydrochloric  acid  precipitates  the  sparingly 
soluble  acid  salt  COOK.C6H4.PO.(OH)2  +  COOH.C6H4.PO(OH)2. 
Sodium  benzophosphinate  has  not  been  obtained  in  the  crystalline  state. 
Barium  chloride  and  ferric  chloride  yield  precipitates  with  the  free 
acid. 

Benzophosphinic  chloride,  COCI.C6H4.POCI2,  melts  at  88°,  and  boils 
at  315°.  It  is  decomposed  by  hot  water,  forming  the  free  acid ;  by 
ammonia,  forming  the  amide  ;  and  by  alcohol,  yielding  a  mixture  of 
the  neutral  and  acid  ethereal  salts.  Benzophosphinic  acid  is  decom- 
posed by  phosphorus  penta-chloride  at  2U0°,  forming  monochloro- 
benzoic  chloride — 

COCI.C6H4.POCI2  +  PCI5  =  C6H4CI.COCI  +  POCI3  +  PCI3. 

On  treatment  with  water,  monochlorobenzoic  chloride  yields  para- 
monochlorobenzoic  acid  (m.  p.  252"). 

Methyl  benzophosphinate,  COOMe.C6H4.PO(OMe)2,  is  an  uncrystal- 
lisable  liquid,  prepared  by  the  action  of  methyl  iodide  on  silver 
benzophosphinate.  W.  C.  W. 

Diphenyline    and  a-Diamidodiphenyl.     By   G.   Schultz  and 

H.  Strasser  (Ber.,  14,  612 — 614). — By  the  action  of  concentrated 
nitric  acid  on  diphenyl,  two  isomeric  dinitrodiphenyls  are  formed,  one 
of  which  (m.  p.  233'')  has  been  shown  to  be  diparadinitrodiphenyl, 
whilst  the  other  (isodinitrodiphenyl),  m.  p.  93*5'',  is  known  to  con- 
tain one  nitrogen  group  in  the  para-position.  The  author  has  estab- 
Kshed,  1st,  that  the  second  nitro-group  is  in  the  oi?tho-position  ;  2nd, 
that  the  two  nitro- groups  are  in  different  benzene  nuclei ;  3rd,  that 
diamidodiphenyl  from  isodinitrodiphenyl  is  identical  with  ^-diamido- 
diphenyl  from  hydrazobenzene. 

J  st.  Diphenyl  in  acetic  acid  solution  when  treated  with  nitric  acid 
gives  a  paramononitrodiphenyl  (m.  p.  113°)  and  an  isomeride  (m.  p. 
37°).  From  this  latter,  a  bromodiphenyl  (b.  p.  296 — 298°)  is  obtained, 
which  is  converted  into  orthobrombenzoic  acid  by  oxidation  ;  this 
shows  that  the  nitrodiphenyl  is  an  ortho-compound.  But  the  nitro- 
diphenyl  is  easily  converted  into  isodinitrodiphenyl,  which  is  thus 
paranitro-orthonitrodiphenyl. 
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2nd.  The  parabromodiphenyl  from  isoamidodiphenyl  by  oxidation 
with  chromic  acid,  is  converted  into  parabromobenzoic  acid,  which 
shows  that  the  isodinitrodiphenyl  has  the  nitro-groups  in  two  different 
benzene  nuclei,  and  is  thus  the  orthopara-compound. 

C6H4N02.CfiH4  :  NO2  =1:2 
C6H4NO2.C6H4  :  NO2  =  1  :  4  • 

3rd.  By  heating  hydrazobenzene  with  mineral  acids,  a,  diamidodi- 
phenyl  is  formed,  which  is  known  as  ^-diamidodiphenyl.  From  its 
method  of  preparation,  the  amido-groups  must  be  in  different  benzene 
nuclei,  and  the  authors  establish  its  identity  with  diphenyline  ob- 
tained by  reduction  from  the  isodinitrodiphenyl.  The  authors  have 
also  converted  the  two  nitroamidodiphenylenes  into  the  corresponding 
nitrohydroxydiphenyls.  The  diparahydroxydiphenyl  forms  needles 
(m.  p.  170°),  whilst  the  orthopara-compound  melts  at  138°.  Latschi- 
noff's  parahydroxydiphenyl  melts  at  67°  C.  V.  H.  V. 

Reactions  of  Benzidine.  By  A.  Claus  and  E.  Risler  (Ber.,  14, 
82 — 87). — When  chlorine-water  is  added  in  small  quantity  to  a  solu- 
tion of  benzidine  hydrochloride,  the  liquid  assumes  a  fine  blue  colour, 
which  on  further  addition  of  chlorine  water  passes  into  green ;  and 
ultimately,  when  the  chlorine  is  in  excess,  a  thick  flocculent  red  pre- 
cipitate is  thrown  down.  This  red  body,  after  drying,  forms  a  beauti- 
ful red  satiny  powder,  soluble  in  hot  alcohol,  ether,  and  many  other 
liquids,  but  not  crystallisable.  It  explodes  when  heated,  leaving  char- 
coal. Its  formula  appears  to  be  C12H7CI3N2O,  or  that  of  benzidine  in 
which  three  atoms  of  hydrogen  are  replaced  by  chlorine  and  two  by 
oxygen.  By  reduction,  it  yields  colourless  compounds,  which  are  now 
being  investigated.  Bromine  acts  on  benzidine  in  a  similar  manner. 
The  action  of  the  halogens  on  benzidine  is  entirely  different  in  pre- 
sence of  a  large  excess  of  hydrochloric  or  hydrobromic  acid.  Tims, 
bromine  added  to  a  solution  of  1  part  of  benzidine  and  25  parts  of 
hydrobromic  acid,  forms  tetrahromobeuzldine,  a  non- basic  body  sub- 
liming in  delicate  colourless  needles  (m.  p.  284—280").  J.  R. 

Mononaphthylamines  from  Naphthols.  By  V.  Merz  and 
W.  Weith  (Ghem.  News,  42,  302). — Wlion  a-  or  /b'-naphthol  is  heated 
at  270 — 280°  with  ammonium  acetate  and  glacial  acetic  acid,  or  prefer- 
ably a  mixture  of  ammonium  chloride  and  sodium  acetate,  only  a  mere 
trace  of  dinaphthylamine  is  formed,  but  in  some  cases  more  than  90 
per  cent,  of  the  theoretical  yield  of  a-  or  /iJ-naphthylacetylamine  is 
obtained.  NH.AcOa  +  CoH^.HO  =  NHAcCoH,  +  2H,0.  When 
the  acetyl  compounds  are  heated  with  milk  of  lime  under  pressure, 
the  primary  amines  are  set  free. 

The  two  mononaphthylamines  are  also  easily  obtained  in  large 
quantity  by  heating  the  naphthols  at  2(50°  with  ammoniacal  calcium 
chloride  made  from  the  porous  salt.  The  compound  of  calcium  chlo- 
ride with  aniline,  like  that  with  ammonia,  readily  enters  into  chemical 
reactions.  C.  H.  B. 

Derivatives  of  /3-Naphthylamine.  By  C.  Cosiner  (Ber.,  14, 
58 — 63). — Formo-^-naphthalidej    obtained   by   digesting   /3-naphthyl- 
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amine  with  etliyl  formate  in  alcoliolic  solution,  is  a  white  crystalline 
body  (ra.  p.  120°).  Treatment  with  hot  alkalis  or  dilate  hydrochloric 
acid  resolves  it  into  its  components. 

Benzoyl- ^-naphthalide  is  formed  by  the  action  of  benzoic  chloride  on 
melted  ^-naphthylamine.  The  crystals  melt  at  141 — 143°.  It  is  de- 
composed by  hot  alkalis. 

Bromaceto-ft-naphthalide  is  formed  on  mixing  |8-acetonaplithalide 
(m.  p.  132°,  obtained  by  digesting  /3-naphthylamine  with  excess  of 
glacial  acetic  acid)  with  the  required  quantity  of  bromine,  both  dis- 
solved in  acetic  acid.  It  melts  at  134 — 135°.  On  boiling  it  with 
strong  solution  of  potash,  the  acetyl-group  is  eliminated.  The  hromo- 
(3-naphthylamine  thereby  formed  crystallises  in  white  needles  (m.  p. 
63'').    It  is  a  perfectly  neutral  body,  and  does  not  combine  with  acids.! 

/3-NaphthylacetonaphthaMde,  CloHT-HN.CHa.CO.NH.UioHv,  obtained 
by  heating  a  mixture  of  1  mol.  of  chloracetic  acid  and  3  mols.  of 
/3-naphthylamine,  crystallises  in  pale-yellow  laminae  (m.  p.  170°). 

^-Naphthylurethane,  formed  by  the  action  of  ethyl  chlorocarbonate 
on  y3-naphthylamine  in  ethereal  solution,  crystallises  in  white  flexible 
needles  (m.  p.  73°).  It  is  resolved  by  hot  potash  solution  or  am- 
monia at  180°  into  carbonic  anhydride,  alcohol,  and  naphthylamine. 

Mo7io-^-naphthylthiocarbamide.  —  Naphthylamine  thiocyanate  (ob- 
tained by  double  decomposition  of  the  hydrochloride  and  potassium 
thiocyanate)  is  gradually  transformed  at  100°  into  the  metameric 
thiocarbamide,  which  crystallises  in  white  laminae  (m.  p.  180°). 

Di-^-naphthylthiocarbamide,  formed  on  boiling  i^-naphthylamine  in 
alcoholic  solution  with  excess  of  carbon  bisulphide  and  a  little  potash, 
crystallises  in  white  laminae  (m.  p.  193°). 

fi-Naphthylthiocarhimide^  CuHvN'S,  is  prodaced  on  distilling  the  last 
mentioned  compound  with  phosphoric  anhydride.  It  forms  yellow- 
ish-white crystals  (m.  p.  62 — 63°),  and  when  heated  with  alcoholic 
ammonia  or  naphthylamine  it  yields  mono-  or  di-naphthylthio- 
carbamide. 

(3 -NaphthylfJiiour ethane  is  produced  by  the  action  of  absolute  alcohol 
on  jS-naphthylthiocarbimide  at  130°.  It  forms  yellowish  crystals 
(m.  p.  96 — 97°).  With  ammoniacal  silver  solution  its  alcoholic  solu- 
tion gives  a  white  curdy  precipitate  of  the  composition  CisHv^AgONS, 
whence  it  is  concluded  that  the  constitutional  formula  of  the  substance 
is  Ci„H,N:C(SH).OEt. 

Mono- ft-nafhthylcarh amide  is  produced  by  the  action  of  naphthyl- 
amine hydrochloride  on  urea  at  150°.  It  crystallises  in  white  matted 
needles  (m.  p.  about  287°).  eT.  R. 

Action  of  Nitric  Acid  on  Anthracene  Dihydride  and  Ethyl- 
anthracene  Dihydride.  By  C.  Likbermann  and  L.  Landshoff  {Ber., 
14,  467 — 475). — When  colourless  nitric  acid  (sp.  gr.  1'4)  diluted  with 
an  equal  weight  of  glacial  acetic  acid  is  slowly  added  to  finely  divided 
anthracene  dihydride  suspended  in   well    cooled  glacial  acetic  acid, 

r\  TT    

crystals  of  hydroanthracene  nitrite,  C6H4<^p^^^Qx  ^CeHi,  are  slowly 

deposited.     After  leaving  the  mixture  at  rest  for  two  days,  the  crys- 
tals are  collected  on  a  funnel.     The  rnother-liquor  afterwards  deposits 
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dimtroanthrone,  CuHsNaOi,  which  melts  with  decomposition  at  IIG**. 
The  hydroanthracene  nitrite  is  purified  by  washing,  first  with  glacial 
acetic  acid  and  then  with  alcohol.  It  is  dried  on  a  porous  plate, 
powdered,  and  dissolved  in  benzene  at  a  temperature  which  must  not 
exceed -40°.  It  is  precipitated  from  this  solution  by  light  petroleum 
in  colourless  crystals,  which  melt  with  decomposition  at  125°.  This 
compound  is  isomeric  with  the  body  obtained  by  the  action  of  nitrous 
fumes  on  anthracene.  It  is  decomposed  by  boiling  with  an  alkali, 
nitroso-oxanthranol  and  nitronitroso-anthrone  being  formed.  The 
latter  compound,  Ci4H8N^204»  is  insoluble  in  alkalis,  but  is  deposited 
from  an  acetic  acid  solution  in  golden-yellow  needles  (m.  p.  2(33).  It 
is  converted  into  anthraquinone  by  oxidation,  and  into  anthranol  by 
reduction. 

Nitroso-oxanthranol,  CeHi-cCp/TVTQx /qtt-.^CgHi,  is  precipitated  from 

its  solution  in  alkalis  by  acids.  It  is  easily  decomposed  by  acids  and 
by  alcohol.  The  sodium  salt  crystallises  in  orange-coloured  needles, 
which  exhibit  a  silky  lustre. 

CEt 

EthylanthraJiydrhde-nitrite,    C6H4<'ONO         J>C6H4,    formed   by  the 

XXONO)/ 
action  of  nitric  acid  on  a  solution  of  ethylanthradihydride  in  glacial 
acetic  acid,  is  a   crystalline  compound  melting  at   130°  with  decom- 
position.    It  is  also  decomposed  by  hot  acetic  acid,  with  evolution  of 
red  fumes. 

/CEt 
Ethylnitro-anthrone,    C6H4<^  ONO  ^C6H4,   forms   colourless   crystals, 
^CO    ^ 
which  melt  at  102°,  and  decompose  at  130°.     This  substance  is  not 
attacked  by  dilute  alkalis. 

By  the  action  of  alcohol  on  ethylanthrahydride-nitrite  at  120°, 
yellow  needle-shaped  crystals  of  nitrosoanthrone  (m.  p.  135°)  are  pro- 
duced ;  at  140°  the  nitrite  is  converted  into  etliyloxanthranol. 

w.  c.  w. 

Formation  of  Dihydroanthranol  and  of  Anthracene  from 
Anthraquinone.  By  H.  R.  v.  Pkkger  (J.  pr.  Chem.  [2],  23, 
137 — 146). — Anthraquinone  reduced  by  potash  and  zinc-dust  yields, 
according  to  Graebe  and  Liebermann,  anthraqninol.  According 
to  the  author,  when  anthraquinone  is  heated  with  zinc  dust  and 
ammonia,  the  blood-red  solution  becomes  light  yellow,  and  an  oily 
yellow  mass  separates,  which  solidifies  on  cooling.  This,  when 
exhausted  with  hot  alcohol,  yields  first  a  white  crystalline  substance, 
afterwards  anthranol  and  much  anthracene.  The  white  crystals  dis- 
solve in  light  petroleum  spirit,  and  on  cooling  beautiful  long  silky 
needles  separate  (m.  p.  7Q  ).  These  are  soluble  in  boiling  water,  but 
(m  prolonged  boiling  are  decomposed,  with  formation  of  anthracene. 
These  also  gradually  decompose  when  exposed  to  the  air.  Their  com- 
position corresponds  with  the  formula  Ci.Hi,0  =  (CuHi©  +  HjO), 
and  they  may  therefore  be  regarded  as  a  secondary  alcohol — 

CH2<^^«j^*>CH.()H. 
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Heated  with  alkalis,  the  substance  yields  atithranol,  CuHijO  —  H2  = 
CuHioO.  The  author  designates  it  as  dihydroanthranol.  Acetyl 
derivatives  could  not  be  obtained.  Bromine  acting  on  its  solution  in 
carbon  bisulphide  gives  rise  to  a  bromine  derivative  crystallising  in 
yellow  needles  (m.  p.  92 — 94°)  ;  it  is  very  unstable.  0.  H. 

Dinitroxyanthraquinone.  By  S.  E.  Simon  {Ber.,  14,  464—467). 
— Monoxyanthraquinone  is  prepared  by  heating  sodium  anthraquinone- 
sulphonate  with  soda  at  I60 — 165°  for  five  hours.  The  solution  of 
the  fused  mass  is  acidified  with  hydrochloric  acid,  boiled,  and  filtered. 
The  precipitate  is  extracted  with  hot  baryta- water,  and  the  monoxy- 
anthraquinone reprecipitated  by  an  acid.  After  recrystallisation  from 
alcohol,  it  is  obtained  in  golden  plates  (m.  p.  302°). 

Dinitroxyanthraquinone,  Ci4H6(N02)2(OH)02,  prepared  by  dissolving 
the  preceding  compound  in  15  times  its  weight  of  warm  nitric  acid 
(sp.  gr.  1*52),  crystallises  in  pale  yellow  needles  which  are  sparingly 
soluble  in  cold  water,  alcohol,  ether,  and  benzene.  The  crystals  melt 
at  276"  with  decomposition  if  cautiously  heated,  but  explode  when 
suddenly  heated.  When  the  compound  is  boiled  with  an  aqueous 
solution  of  potassium  acetate,  potassium  dinitroxyanthraquinone, 
Ci4H5(N02)2(OK)02,  is  obtained  in  red  scales,  which  are  sparingly 
soluble  in  water.  The  silver  salt  crystallising  in  red  needles,  and 
the  copper  salt  forming  yellow  needles  containing  2  mols.  H2O,  are 
sparingly  soluble.  The  magnesium  salt  crystallises  in  orange-coloured 
needles,  [OuH6(N02)202.0]2Mg  +  oHzO,  freely  soluble  in  water. 

On  reduction  with  tin  and  hydrochloric  acid,  sulphuretted  hydro- 
gen or  sodium  sulphide,  dinitroxyanthraquinone  yields  a  mixture  of 
two  crystalline  compounds  which  can  be  separated  by  the  difference 
of  their  solubilities  in  alcohol.  The  more  soluble  product  dissolves  in 
alkalis,  forming  a  blue  solution,  the  less  soluble  produces  a  violet 
liquid.  W.  C.  W. 

Alkyloxanthranols.  By  C.  Liebermann  {Ber.,  14,  452 — 455).— 
The  formation  of  alkyloxanthranols  by  the  oxidation  of  an  acetic  acid 
solution  of  alkylanthracenedihydrides  by  chromic  acid  in  the  cold,  has 
caused  the  author  to  change  his  views  on  the  constitution  of  the 
former  compounds.  He  now  considers  it  probable  that  the  alcoholic 
radicle  in  an  alkyloxanthranol  is  attached  to  one  of  the  middle  carbon 
atoms,  and  not  to  the  oxygen  atom,  thus  : 

C6H4<_^^^_>C6H4.  ^      ^      ^ 

Derivatives  of  Ethyl-,  Amyl-,  and  Methyl-oxanthranols.    By 

C.  LiEBERMANN  and  L.  Landshoff  (Ber.,  14,  455 — 462). — Methyl-, 
ethyl-,  and  butyl-oxanthraiiol  were  prepared  according  to  the  process 
previously  described  (Ber.,  13,  1599,  and  this  vol.,  100),  with  the 
exception  that  an  alcoholic  bromide  was  substituted  for  the  iodide. 
Amyloxanthranol  is  best  prepared  by  boiling  the  following  mixture 
in  a  flask,  fitted  with  an  upright  condenser :    120  grams  of   anthra- 
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quinone  moistened  with  alcohol,  180  ^ams  of  solid  potash,  250  grams 
of  zinc-dust,  100  grams  of  amyl  bromide,  and  5  litres  of  water.  After 
boilinsr  for  12  hours,  the  excess  of  amyl  bromide  is  distilled  off,  and 
the  remaining  liquid  shaken  with  air  until  colourless  and  then  filtered. 
A.myloxanthranol  is  extracted  from  the  residue  with  warm  alcoTiol :  it 
is  precipitated  from  the  concentrated  alcoholic  extract  by  water,  then 
dried  and  dissolved  in  a  small  quantity  of  benzene.  On  the  addition 
of  lieht  petroleum  to  this  solution,  amyloxanthranol  crystallises  out. 
Ethyloxanthranol  can  also  be  purified  by  precipitation  from  its  benzene 
solution  by  light  petroleum. 

Methyloxanthranol  is  less  soluble  in  warm  alcohol  than  its  homo- 
logues,  and  consequently  its  purification  is  more  difficult.  The  mixture 
of  methyloxanthranol  and  unaltered  anthranuinone,  which  is  extracted 
on  treating  the  crude  product  with  hot  alcohol,  is  boiled  with  dilute 
soda  and  zinc-dust  until  the  anthraquinone  is  completely  removed. 
On  recrystnllising  the  residue  from  benzene,  methyloxanthranol  is 
obtained  in  fluorescent  crystals  (m.  p.  187°).  It  forms  anthracene- 
dihydride  when  acted  on  by  phosphorus  and  hydriodic  acid,  and  it  is 
not  attacked  by  phosphorus  pentachloride. 

Arnylanthradihydride,  prepared  from  amyloxanthranol  by  the  pro- 
cess previously  described,  boils  with  partial  decomposition  at  350°. 
Its  sp.  gr.  at  18°  is  1*031.  Eth/lanthradihydride  boils  at  320°,  and  has 
a  sp.  gr.  of  1'049  at  18°.  These  hydrocarbons  are  quantitatively  con- 
verted into  the  corresponding  oxanthranols,  by  oxidation  with  chromic 
acid  solution  in  cold  glacial  acetic  acid. 

When  ethyl oxanthranol  is  mixed  with  phosphorous  pentachloride 
(equal  molecnles)  an  active  reaction  takes  place.  The  liquid  product 
is  diluted  with  light  petroleum  and  fiUered.  On  evaporating  the 
filtrate,  ethyl  oxanthranol  chloride,  CirHisCIO,  is  deposited  in  rhombic 
crystals,  which  melt  at  89°,  and  at  a  higher  temperature  evolve  hydro- 
chloric acid. 

Awyloranthranol  chloride,  CigHigClO,  also  forms  rhombic  crystals 
(m.  p.  85°).  These  chlorides  are  decomposed  by  boiling  water  or  alco- 
hol, forming  hydrochloric  acid  and  the  oxanthranol — 

C16H13OCI  +  H,0  =  HCl  +  CieHuOo. 

The  compound,  CigHuO,  obtained  by  the  action  of  strong  sulphuric 
acid  on  amyloxanthranol  yields,  on  oxidation  with  chromic  acid  in  an 
acetic  acid  solution,  anthraquinonecarboxylic  acid,  and  a  crystalline 
body  (m.  p.  157°),  soluble  in  alcohol.  On  reducing  the  compound, 
CigHiiO,  in  glacial  acetic  acid  solution,  with  amorphous  phosphorus 
and  hydriodic  acid,  it  yields  a  hydrocarbon,  Ci;,Hi8,  which  crystallises 
in  colourless  needles  (m.  p.  92°),  and  resembles  triphenylmethane  in 
some  respects.  W".  C.  W. 

Butyloxanthranol.  By  C.  Liebermann  and  Walder  (Ber.,  14, 
462-464) .—Butyloxanthranol,  C6H4<^^^^q  ^>C6H4,  crystal- 
lises in  needles  and  prisms  (m.  p.  130°).  Butylanthradihydride  is  a 
fluorescent  oil,  which  is  oxidised  to  anthraquinone  by  boiling  with 
chromic  acid.     At  the  ordinary  temperature,  chromic  acid  converts  au 
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acetic  acid  solntion  of  the  dihydride  into  bntyloxanthranol.  Butylox- 
anthrayiol  chloride  crystallises  in  plates  (m.  p.  78°).  It  is  not  attacked 
by  ammonia  gas  at  the  ordinary  temperature,  but  is  decomposed  bv 
boiling  water,  forming  hydrochloric  acid  and  butyloxanthranol. 

W.  C.  W. 

Researches  on  Glucosides.  By  H.  Schifp  (Gazzetta,  11,  99— 
113). — This  paper  consists  of  four  sections,  abstracts  of  the  last  three 
of  which  have  already  appeared  (this  vol.,  180,  439,  and  439).  The 
first  section  is  on 

The  Gonditution  of  Arhntin. — An  examination  of  some  residues  from 
the  preparation  of  arbutin  by  Piria,  found  in  the  collection  of  the 
Turin  Laboratory,  showed  that  the  substance  consisted  of  a  mixture 
of  two  compounds.  The  nearly  black  mass,  purified  by  precipitation 
with  lead  subacetate  a,nd  removal  of  the  excess  of  lead  by  hydrogen 
sulphide,  was  submitted  to  careful  fractional  crystallisation,  the  ele- 
mentary composition,  melting  point,  and  water  of  crystallisation  being 
determined  in  each  fraction.  Each  fraction  (dried  at  115°)  showed 
two  melting  points,  a  part  melting  at  about  141 — 1 45°,  the  remainder  at 
161 — 165°  ;  tables  are  given  of  the  melting  points  and  elementary- 
composition  of  each  successive  fraction,  from  which  it  is  clearly  seen 
that  they  are  mixtures  in  various  proportions  of  arbutin,  Ci2H,607 
(m.  p.  165 — 166),  with  methylarbutin,  CisHisO?  (m.  p.  141—145°). 
The  results  of  this  examination  render  it  evident,  as  formerly  sug- 
gested by  Fittig,  that  the  compound  examined  by  Hlasiwetz  and 
Habermann,  and  to  which  they  assisfned  the  formula  C25H34OU,  was 
really  a  mixture  of  arbutin  with  methylarbutin,  and  was  probably  a 
second  crop  of  crystals  from  a  preparation  on  a  large  scale. 

Pure  arbutin,  prepared  by  fra^'tional  crysfallisation  of  a  preparation 
purchased  some  years  ago  from  Trommsdorf,  crystallises  in  long  silky 
needles  of  the  composition  doHifiO?,  and  melting  at  165 — 166°,  but 
when  heated  a  second  time  it  melts  at  187'5°. 

It  is  an  interesting  question  in  vegetable  physiology  as  to  whether 
arbutin  and  methylarbutin  are  invariably  associated  in  the  plant,  or 
whether  the  latter  occurs  only  under  particular  conditions. 

C.  E.  G. 

Aesculetin.  By  C.  Liebeemann  and  H.  Mastbaum  {Ber.,  14,  475 
— 478). — A  determination  of  the  amount  of  hydro bromic  acid  evolved 
when  bromine  is  added  to  a  glacial  acetic  acid  solution  of  aesculetin, 
proves  that  the  product  is  C9H3Br304,  and  not  an  addition-product. 
C9H5Br304. 

When  the  compound  of  para-aesculetin  and  sodium  sulphite  is 
moistened  with  water  and  exposed  to  the  vapour  of  ammonia,  it 
acquires  a  blue  colour.  In  presence  of  ammonia,  the  aqueous  solution 
gives  with  lead  acetate,  a  blue  precipitate,  from  which  sulphuretted 
hydrogen  precipitates  the  lead,  leaving  a  colourless  solution  which 
turns  blue  on  addition  of  soda.  On  the  addition  of  a  minute  quantity 
of  an  alkali  to  a  solution  of  the  original  colouring  matter,  an  intense 
Vermillion  coloration  is  produced.  W-  C.  W. 

Curcumin.  By  C.  L.  Jackson  {Ber.,  14,  485—487). — Curcumin  is 
obtained  from  Bengal  turmeric  root  by  extraction  with  ether,  the  oil 
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having  been  previously  removed  by  treatment  with  carbon  bisulphide. 
The  residue  which  remains  when  the  ethereal  extract  is  eva- 
porated, is  purified  by  washing  with  cold,  and  crystallising  from  hot 
alcohol.  Curcumin  crystallises  in  yellow  prisms  (m.  p.  178°). 
Analyses  of  the  compound  give  numbers  agreeing  with  the  formula 
CzsHaeOs,  whilst  Daube  (jBer.,  3,  609),  finds  C10H10O3,  and  Gajewsky 
(Ber.,  3,  624  ;  5,  1103,  this  Journal,  1873,  504),  and  Kachler  (Ber.,  3, 
713),  give  CieHieO*.  W.  C.  W. 

Hsematein.  By.  W.  Halbkestadt  and  M.  A.  v.  Reis  (Ber.,  14, 
611 — 612). — The  authors  have  succeeded  in  obtaining  haematein  by 
exhausting  fermenting  logwood  with  ether  ;  its  composition  is  CieHisOe, 
a  formula  which  agrees  most  nearly  with  those  of  Erdmann  and  Reim. 
HaBmatein  forms  red  metallic-like  crystals,  which  are  sparingly  soluble 
in  water  and  alcohol,  insoluble  in  benzene ;  it  is  very  stable,  and  can 
be  heated  to  200°  C.  without  decomposition.  The  authors,  however, 
were  unable  to  obtain  haematein  from  logwood  extract  of  commerce. 

V.  H.  V. 

Pyridene  and  Methylpyridine-carboxylic  Acids.  By  S. 
HoOGEWERFF  and  W.  A.  v.  Doep  (Ber.,  14,  645 — 647). — The  authors 
have  obtained  methylpyridinedicarboxylic  acid  as  a  product  of  the 
oxidation  of  lepidin,  and  they  propose  to  name  it  provisionally  methyl- 
quinoLinic  acid. 

This  acid  crystallises  in  tables  or  prisms,  sparingly  soluble  in  cold 
water,  alcohol,  and  ether,  more  easily  soluble  in  hot  water.  With  acid 
aqueous  solution,  ferrous  sulphate  gives  a  golden  colour,  lead  and 
barium  acetate  white  precipitates,  cupric  acetate  a  clear  blue  precipi- 
tate. The  neutral  silver  salt  is  also  very  characteristic.  Two  acid  potas- 
sium salts,  C8H6NO4K  4-  3Aq  and  C8H8NO4K  +  2Aq,  were  obtained. 

By  heating  methylquinolinic  acid  to  160 — 167°  it  is  decomposed 
into  carbonic  anhydride  and  inethyljyiindinemonoxycarhoxylic  acidy 
which  crystallises  from  alcohol  in  needles  (m.  p.  209 — 210°),  easily 
soluble  in  hot  water  and  alcohol.  An  aqueous  solution  of  this  acid 
gives  crystalline  precipitates  with  silver  nitrate  and  cupric  acetate. 

Methylpyridinemonocarboxylic  acid  is  oxidised  by  potassium  per- 
manganate to  a  pyridinediearboxylic  acid,  crystallising  in  needles 
(m.  p.  250°),  identical  with  cinchomeronic  acid.  The  author's 
methylquinolinic  acid  is  identical  with  Koiiig's,  but  isomeric  with 
Bottinger's. 

The  author  does  not  agree  with  Skraup's  view  tliat,  accepting 
Korner's  formula  for  pyridine,  the  carboxyl  groupings  are  in  the 
positions  N  :  COOH  :  COOH  =  [1:2:3],  but  rather  in  the  posi- 
tion [1:2:5],  if  it  be  supposed  that  quinolinic  acid  has  the 
groupings  in  the  positions  [1:2:3];  for  there  are  three  pyri- 
dinediearboxylic acids,  which  yield  7.pyri(liuecarboxylic  acid,  viz., 
cinchomeronic,  lutidinic,  and  Bottinger's  pyridinediearboxylic  acid. 
Similarly  there  are  three  dicarboxylic  acids,  which  yield  nicotinic 
acids,  viz.,  cinchomeronic,  quinolinic,  and  isocinchomeronic.  But  the 
1:4  pyridinemonocarboxylic  acid  is  characterised  by  yielding  only  two 
dicarboxylic  acids,  so  that  it  cannot  be  either  7-methylpyridinecarboxy- 
lic  or  nicotinic  acid.     If  then  quinolinic  acid  has  the  groupings  in  the 
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position  [1:2:  3],  cinchoroeronic  acid  must  have  the  sfroupings  in 
the  positionvS  [1:2:6],  for  it  yields  a  mixture  of  7-pjridiTiecarboxy- 
lic  and  nicotinic  acids.  Y.  H.  V. 

Synthetic  Picoline-monocarboxylic  and  Pyridine-dicar- 
boxylic  Acids.  By  C.  Botttngee  {Ber.,  14,  Q7 — 70). — When  iivi. 
tonic  acid  is  heated  in  an  oil-bath  at  240°,  it  breaks  np  almost  entirely 
into  carbonic  anhydride  and  a  substance  which  the  author  calls  picoline- 
carboxylic  acid.  This  acid  dissolves  in  hot  water  and  crystallises 
therefrom  in  oblique  prisms.  Heated  on  a  watch-glass,  it  volatilises 
entirely  without  melting.  The  aqueous  solution  gives  precipitates 
with  silver  and  copper  salts.  Picoline-carboxylic  acid  dissolves  easily 
in  acids,  forming  definite  salts.  The  hydrochloride,  C7H7NO2.HCI, 
crystallises  in  brilliant  prisms. 

Pyridine- dicarboxy lie  acid  is  the  name  given  to  a  body  formed  by  the 
oxidation  of  picolinecarboxylic  acid  with  potassium  permanganate. 
This  acid  dissolves  in  hot  water  and  crystallises  from  the  solution  in 
roundish  warty  masses.  It  gives  precipitates  with  barium,  calcium, 
lead,  and  silver  salts.  The  silver  salt,  CvHjAgr.lS'Oi  +  2H2O,  is  a 
white  flocculent  precipitate,  easily  soluble  in  ammonia.  J.  R. 

Fractional  Distillation  of  Crude  Quinoline:  Oxidation- 
products  of  Lutidine.  By  0.  de  Coninck  {Bull.  Soc.  Chim.  [2], 
35,  296 — 303;  compare  this  vol.,  p.  443). — 2*9  kilos,  crude  quinoline, 
obtained  by  distilling  1  part  cinchonine  with  3  parts  solid  potash, 
until  dense  white  fumes  appeared,  were  subjected  to  careful  fractional 
distillation.  Above  160°,  the  proportion  of  pyridic  bases  in  the  dif- 
ferent fractions  increased,  but  about  225°  the  pyridic  odour  became 
much  less  distinct,  and  was  replaced  by  the  more  penetrating  and  dis- 
agreeable odour  of  the  quinoline  bases.  With  a  little  practice,  it  is 
easy  to  recognise  the  odour  peculiar  to  each  base.  Lutidine  boiling  at 
166°,  and  two  colli  dines  boiling  at  180°  and  195°  respectively,  were 
present  in  about  equal  quantities,  whilst  the  amount  of  parvoline 
obtained  was  about  half  that  of  the  lutidine.  After  each  rectification, 
the  operator  suffered  from  a  violent  headache,  sometimes  accompanied 
by  giddiness ;  these  symptoms  generally  disappeared  on  breathing  the 
fresh  air.  The  crude  quinoline  gave  ofi"  ammonia  as  soon  as  it  was 
heated,  and  began  to  boil  at  90°.  Fraction  90 — 110°  consisted  mainly 
of  an  aqueous  solution  of  methylamine,  a  body  which  is  also  formed 
by  the  action  of  potash  on  caffeine  and  codeine.  Fractions  110 — 130°, 
130 — 160°,  and  160 — 175°  contained  two  lutidines,  one  boiling  at 
130 — 160°  and  forming  a  golden-yellow  platinochloride,  the  other 
boiling  at  165°  and  forming  an  orange-red  platinochloride.  Neither 
pyridine,  picoline,  nor  pyrroline  was  obtained. 

The  lutidine  boiling  at  165°,  when  oxidised  by  means  of  potassium 
permanganate,  gave  nicotinic  acid,  and  would  therefore  appear  to  be 
ethyl  pyridine,  as  Wischnegradsky  supposed.  On  the  other  hand,  it 
may  possibly  be  ortho-dim ethyl-pyridine,  in  which  one  of  the  methyl 
groups  is  more  easily  oxidised  than  the  other,  and  is  separated  as 
formic  acid.  C.  H.  B. 
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Hydroxy quinoline.  By  K.  Bedall  and  0.  Fischer  {Ber,,  14, 
442 — 443). — Quinolinesulphonic  acid  is  a  crystalline,  not  an  amor- 
plious  compound,  but  in  other  respects  it  agrees  with  Lubavin's  (Ber., 
2,  400)  description  of  its  properties.  An  excellent  yield  of  bydroxy- 
quinoline  is  obtained  by  fusing  the  sulpbonic  acid  with  three  times  its 
weight  of  soda.  Sulphuric  acid  is  added  to  the  aqueous  solution  of 
the  fused  mass  until  the  liquid  becomes  turbid  ;  after  a  short  interval 
long  needle-shaped  crystals  (m.  p.  75°)  of  hydroxyquinoline  are  de- 
posited. This  compound  appears  to  be  identical  with  quiniphenol, 
which  Weidel  (Monatshaft.  Wieyi.  AJcad.,  1880)  obtained  from  cincho- 
ninesulphonic  acid.  W.   C.  W. 

Action  of  Sodium  on  Qainoline.  By  C.  G.  Williams  (Ghem. 
News,  43,  145 — 147). — Quinoline  when  boiled  with  sodium  becomes 
polymerised,  yielding  diqulnoliney  a  yellow  oil,  which  forms  a  crystal- 
line hydrochloride  of  a  splendid  red  colour.  The  liquid  obtained  by 
the  reaction,  after  treatment  with  hydrochloric  acid  and  separation  of 
the  crystalline  diquinoline  hydrochloride,  is  fractionally  precipitated 
with  platinum  chloride,  when  it  yields  four  precipitates. 

Precipitate.  Per  cent.  Pt.  Agreeing  with  formula.  Per  cent.  Pt. 

I 22-59  2(CisHuNo.)HCl,PtCl4  22-18 

II 23-83 

HI 28-30  CiHH.4^2,3HCl,PtCl4  28-00 

IV 28-59  Ci8HuN2,2HCl,PtCl4  29-51 

No.  II  is  probably  a  mixture  of  Nos.  I  and  III,  although  the  formula 
2(Ci8Hi4N2),PtCl4  requires  23-18  per  cent,  platinum.  However,  the 
formation  of  such  a  body  in  the  presence  of  free  hydrochloric  acid  is 
improbable. 

Action  of  Sodium-amalgam. — When  quinoline  is  treated,  first  in  the 
cold  and  then  over  a  water-bath,  with  sodium-amalgam  (10  per  cent. 
N"a),  it  yields  diquinoline  hydrochloride  and  a  small  quantity  of  a 
yellow  precipitate  almost  insoluble  in  water.  A  large  proportion  of 
the  quinoline,  however,  is  unacted  on;  this,  on  further  treatment  with 
sodium- amalgam  (10  of  base  to  oO  amalgam),  yields  only  a  small 
quantity  of  the  scarlet  hydrochloride  and  a  solid  resinous  base  of 
yellow  colour.  The  hydrochloride  of  this  base,  fractionally  precipitated 
with  platinum  chloride,  yields  the  compound  2(Ci8Hi4N2),4HCl,PtCl4, 
and  a  mixture  of  other  platinochlorides,  but  in  too  small  quantities 
for  analysis. 

The  solid  base  melts  to  a  yellow  oil,  having  an  odour  of  quinoline. 
At  a  red  heat,  it  boils  away  and  partially  carbonises.  Nitric  acid  dis- 
solves the  base  with  a  reddish-brown  colour  :  the  solution  is  precipi- 
tated by  water,  and  turned  red  by  ammonia,  in  which  the  precipitate 
is  soluble. 

Diquinoline  Platinocldoride. — On  adding  platinum  chloride  to  a  boiling 
aqueous  solution  of  diquinoline  hydrochloride,  a  cadmium-yellow  pre- 
cipitate is  obtained  containing  24-54  per  cent,  of  platinum.  The  filtrate 
from  this  precipitate,  on  cooling,  deposits  needles  containing  35-7  per 
cent,  platinum;  CsHuNajPtCl* requires 33" J 1  Pt;  (CieHuN2),2HCl,PtCl4 
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requires  33'66.  Of  these  two  formulae  the  latter  is  more  probably  that 
of  the  needles,  owing  to  the  presence  of  excess  of  hydrochloric  acid 
in  their  formation. 

All  the  numbers  are  given  with  reserve  and  open  to  correction,  the 
subject  being  still  under  investigation.  L.  T.  O'S. 

Formation  of  Pyrroline.  By  C.  Bottinger  (Ber.,  14,  48). — A  base 
having  the  properties  of  pyrroline  is  obtained,  together  with  ammonia 
and  ammonium  carbonate,  by  heating  calcium  amidoglyoxalate.  The 
same  base  is  formed  in  large  quantity,  on  heating  a  mixture  of  soda- 
lime  and  the  calcium  salt  of  a  condensation-product  of  ammonium 
amidoglyoxalate  previously  described  by  the  author  {Annalen,  198, 
218).  J.  R. 

Caffeine.  By  E.  Fischee  {Ber.,  14,  637— 644).— In  order  to 
decide  between  the  constitutional  formulge  for  caffeine  proposed  by 
Medicus  and  by  Strecker,  the  author  has  examined  the  conversion  of  a 
caffeine  into  tetramethylalloxantin.  For  this  purpose,  he  has  endea- 
voured to  build  up  dimethylalloxan  systematically  from  bromocaffeine, 
and  has  examined  this  latter  compound  and  its  derivatives. 

Bromocaffeine,  C8H9^BrN402,  forms  white  crystals  (m.  p.  206°) 
sparingly  soluble  in  water  and  alcohol,  moderately  soluble  in  hot 
acetic  and  hydrochloric  acids :  on  heating  with  ammonia,  it  is  con- 
verted into  the  corresponding  amido-compound,  C8H9NH2N4O2.  Bro- 
mocaffeine is  formed  from  it  by  the  action  of  alcoholic  potash. 

Ethoxycaffeivie,  C8H9N402.0Et  (m.  p.  140°),  is  easily  soluble  in 
hot  alcohol,  sparingly  soluble  m  water  and  ether.  On  heating  a 
hydrochloric  acid  solution  of  ethoxycaffeine,  it  is  decomposed  into 
ethyl  chloride  and  hydroxy  caffeine,  C8H9N'402.0H,  which  crystallises  in 
white  needles  (m.  p.  350°),  sparingly  soluble  in  water,  soluble  in 
alkalis.  It  is  easily  distinguishable  from  caffeine  by  its  strongly  acid 
reaction.  Bj  the  action  of  bromine  on  hydroxycaffeine,  a  dibrom- 
hydroxy caffeine  is  formed ;  this  was  not  isolated,  but  converted 
directly  by  alcohol  into  diethoxy  hydroxy  caffeine,  CsH9N402(OEt)2.0H, 
which  crystallises  in  prisms  (m.  p.  195 — 205°),  sparingly  soluble  in 
water,  easily  soluble  in  hot  alcohol  and  alkalis.  An  analogous  com- 
pound, methoxyethyoxyhydroxy caffeine,  may  be  obtained  in  the  form  of 
colourless  crystals  (m.  p.  178°).  By  heating  the  ethyl  or  the  methyl 
compound  with  hydrochloric  acid,  apocaffcine  is  formed,  thus : 
C8H9N402(OEt)2.0H  4-  2H2O  =  C7H7N3O5  +  MeNK,  -f-  2EtOH. 

Apocaffeine,  C7H7NHO5,  crystallises  in  prisms  (m.  p.  147°),  soluble  in 
hot  water  and  alcohol.  By  boiling  in  aqueous  solution,  it  is  decom- 
posed into  carbonic  anhydride  and  hypocaffeine,  C6H7N3O5,  which  forms 
colourless  crystals  (m.  p.  181°),  decomposed  by  baryta- water  into 
ammonia,  methylamine,  and  an  oxalate,  thus :  C6H7N3O3  +  4H2O  = 
C3H2O5  4-  CO2  +  2MeNH2  +  NH3.  The  author  considers  that  the 
constitutional  formula  of  Medicus  for  caffeine  is  the  more  probable. 

By  the  action  of  bromine  on  the  bromine,  it  is  converted  into  a 
monobronio-compound,  C7H7N403Br  (m.  p.  310°),  which  has  all  the 
characters  of  an  acid,  is  insoluble  in  alkalis,  and  can  be  reprecipitated 
by  acids  unchanged.  V.  H.  V. 
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Constitution  of  some  Alkaloids  of  Cinchona  Bark.  By  0. 
Hesse  (Annalen,  205,  314 — 359). — 1.  Action  of  Acetic  Anhydride  on 
the  Cinchona  AJJcalo'ids. — Wright  and  Beckett  (this  Journal,  1876,  1, 
655)  found  that  acetic  anhydride  acting  on  quinine  and  conquinine 
produces  acetyl-quinicine,  while  on  cinchonidine  and  cinchonine  it 
produces  a'cetyl-cinohonicine,  the  alkaloids  suffering  an  internal  change. 
The  author  finds  that  the  acetyl-derivatives  may  be  produced  by 
treating  the  alkaloids  or  their  hydrochlorides  or  sulphates  with  acetic 
anhydride  at  60°  or  80''.  The  formation  of  the  acetyl-derivative  is 
complete  after  a  few  hours. 

With  the  exception  of  acetyl-quinine,  all  these  compounds  are 
amorphous.  They  can  be  dried  at  100°  without  decomposition,  and 
on  boiling,  or  on  long  standing  at  the  ordinary  temperature  with 
alcoholic  potash,  are  decomposed  into  acetic  acid  and  the  original 
alkaloid. 

The  acetyl  compounds  are  readily  soluble  in  dilute  acids,  and  a,re 
thrown  down  from  these  solutions  as  resinous  precipitates  by  alkalis. 
Their  alcoholic  solutions  are  bitter,  and  have  an  alkaline  reaction,  the 
acetyl-quinine  and  acetyl-conquinine  solutions  giving  green  colorations, 
with  chlorine  and  ammonia,  the  solutions  of  the  other  acetyl  com- 
pounds, like  the  original  substances,  not  giving  this  reaction. 


In  97  p.  c. 
alcohol. 

In  H2O  +  3nCl 

M.  p. 

(uncoiT.) 

t  =  15° 
p  =  2 

t  =  15° 
p  =  2 

Platinum 
salt. 

Gold  salt. 

Acetyl-quinine . . 

108° 

-     54-3° 

-  114-8° 

Dark  yellow, 
amorphous 

Fiery      yel- 
low 

Acetyl  -  conqui- 

— 

+  127-6 

+  158-6 

Amorplious  . 

Fine  yellow. 

nine. 

amorphous 

Acetyl-cinchoni- 

42° 

-    38-4 

-    81-3 

Yellow 

Fine  yellow, 

dine. 

amorplious 

Acetjl-homocin- 

— 

-     34  0 

-     72-5 

Orange   yel- 

Fine yellow, 

chonidine. 

low,  amor- 
phous 

amorphous 

Acetyl  -  cincho- 

— 

+  114-1 

+  139-5 

Orange   red, 

Yellow, 

nine. 

crystalline 

amorphous 

2. — Action  of  Hydrochloric  Acid  (sp.  gr.  1-125)  on  the  Cinchona 
Alkaloids. — It  was  found  that  these  alkaloids  could  not  resist  the 
action  of  this  acid  when  heated  in  sealed  tubes  at  140 — 150''  for  6 — 
10  hours,  decomposition  taking  place,  and  in  the  case  of  quinine  and 
conquinine,  methyl  chloride  being  produced. 

By  this  reaction — 


Quinine  yields 

Conquinine  „ 

Cinchonidine  „ 

Homocinchonidine   ,, 
Cinchonine  „ 


Apoquinine  and  Methyl  chloride. 
Apoconquinine  and  Methyl  chloride. 
/3-Cinchonidine  and  Apocinchonidine. 
Apocinehonidine. 

Apocinchonine  and  Diapocinchonine. 
2  t  2 
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No  other  bodies  produced  by  this  reaction  conld  be  recognised. 


Melts  at. 
(uncorr.) 

Rotatory  power  on  polarised  light. 

In  97  per  cent. 

alcohol  solution. 

^=2 

t  =  15° 

In  H2O  +  3HC1. 
p  =     2 
^  =  15°  • 

160° 

137 

225 

209 

-  178-1° 

+  155-3 

-  129 -2°  [^  =  0-8] 

X  160  -0   Ip  =  1] 
+  20° 

-  246  -6° 

Apoconquinine    

Apocinchonidine 

Apocinchonine 

Diapocinchonine 

+  216-5 

-  160-2 
(fr.  cinchonidine) 

-  160-4° 

(fr.  homocinchonidine) 
■f  212-3° 
+     23-6 

Apoquinine,  Ci9H22l^202,  is  completely  amorphous,  with  a  bitter 
taste  and  an  alkaline  reaction.  Readily  soluble  in  ether,  alcohol,  and 
chloroform,  slightly  in  cold  water,  and  easily  in  hot.  Ammonia  and 
soda  dissolve  the  fresh  precipitate  pretty  easily,  but  with  difficulty 
when  air-dried.  No  fluorescence  in  an  acid  solution  of  sulphuric  acid, 
but  an  alcoholic  solution  is  coloured  slightly  greenish-yellow  on  addi- 
tion of  chlorine  and  ammonia.  The  air-dried  alkaloid  retains  2  mols. 
H2O,  a  small  portion  of  which  is  lost  by  prolonged  exposure  to  dry 
air.  It  completely  neutralises  acids.  The  neutral  and  acid  hydro- 
chlorides are  amorphous,  and  soluble  in  alcohol  and  water.  The 
nentral  tartrate  is  an  oily  mass,  easily  soluble  in  cold  water.  The 
platinochloride  is  a  yellow  flocculent  precipitate,  fairly  soluble  in 
dilute  hydrochloric  acid,  but  only  slightly  in  cold  water.  Composi- 
tion, Ci9H22N202,PtClt}H2  +  3H2O.  The  aurochloride  is  a  reddish- 
yellow  resin. 

Apoco'n quinine  resembles  apoquinine  both  outwardly  and  in  com- 
position, but  it  is  extremely  difficult  to  obtain  a  non-effloresced  hydrate. 
Apoconquinine  is  a  white  amorphous  powder  readily  soluble  in  alcohol 
and  ether  with  alkaline  reaction,  and  giving  a  green  coloration  on  the 
addition  of  chlorine  and  ammonia  to  its  alcoholic  solution.  Its  acid 
solution  in  sulphuric  acid,  however,  shows  no  fluorescence.  Ammonia 
or  soda  solution  throws  it  down  as  a  white  bulky  flocculent  precipi- 
tate, soluble  with  difficulty  in  excess.  "With  hydrochloric  acid  it 
forms  a  neutral  salt,  crystallising  in  needles,  and  readily  soluble  in 
water  or  dilute  hydrochloric  acid. 

Potassium  iodide  and  thiocyanate  solutions  at  first  produce  milki- 
ness,  and  after  a  time  resinous  precipitates.  The  platinochloride  is  a 
fine   yellow    amorphous    flocculent   precipitate,    of    the    composition 

Ci9H22N202,PtCl6H2    +    8H2O. 

Apocinchonidine,  Ci9H22N'20,  is  obtained  under  like  conditions  from 
homocinchoaidine  and   from    cinchonidine.     When    cinchonidine    is 
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employed,  and  is  heated  witli  hydrochloric  acid  for  six  hours  only, 
some  ^-cinchonidine  is  formed,  which  however  by  further  heating  is 
also  converted  into  apocinchonidine.  Apocinchonidine  being  very 
sparingly  soluble  in  highly  dilute  alcohol,  is  readily  obtained  pure.  It 
crystallises  from  strong  hot  alcohol  in  small  shining  plates,  sparingly 
soluble  in  ether  and  chloroform,  and  almost  insoluble  in  cold  water. 
Its  alcoholic  solution  has  an  alkaline  reaction.  Readilj  soluble  in 
dilute  acids,  from  which  ammonia  and  soda  throw  it  down  as  a  white 
amorphous  flocculent  precipitate,  which  after  a  time  becomes  crys- 
talline. No  fluorescence.  Bitter  taste  in  solution.  Sodium  potassium 
tartrate  produces  a  resinous  precipitate  only  when  the  solution  is 
saturated  with  it,  disappearing  on  addition  of  water.  The  neutral 
hydrochloride  and  neutral  sulphate  are  amorphous,  and  readily  soluble 
in  water  and  alcohol.  The  platinochloride,  C,9H2oN,0,PtCl6H.,  +  2H2O, 
is  at  first  a  flocculent,  but  later  a  crystalline  precipitate,  sparingly 
soluble  in  water. 

Apocinchonine,  CigHo^N^O,  crystallises  anhydrous,  is  readily  soluble  in 
acids,  and  is  precipitated  flocculent  by  alkalis,  but  ultimately  becomes 
crystalline.  It  crystallises  in  colourless  prisms,  sparingly  soluble  in 
ether  and  chloroform,  rather  more  so  in  alcohol,  especially  on  boiling  ; 
insoluble  in  water.  Its  alcoholic  solution  has  a  bitter  taste  and  alka- 
line reaction.  By  dissolving  it  in  an  equivalent  weight  of  sulphuric 
acid,  with  some  water,  and  evaporating  to  dryness,  the  residue  turns 
brown  even  at  120",  but  at  from  130°  to  140°  the  alkaloid  changes 
completely  without  loss  of  weight  into  apocinchonicine. 

Apocinchonicine  completely  neutralises  acids,  forming  beautifully 
crystalline  salts.  The  neutral  sulphate  forms  tufts  of  delicate  needles, 
readily  soluble  in  -alcohol,  chloroform,  and  hot  water,  slightly  in  cold 
water. 

The  neutral  hydrochloride  is  obtained  in  concentrically  grouped 
silky  needles,  very  easily  soluble  in  alcohol  and  water.  The  platino- 
chloride, Ci9H22N'.0,PtCl6H2  +  2H2O,  is  an  amorphous  flocculent 
dark-red  precipitate. 

DiapocincJionine,  C38H44N4O2,  remains  dissolved  in  the  mother-liquor 
of  the  apocinchonine.  Readily  soluble  in  ether,  alcohol,  and  chloro- 
form. Its  alcoholic  solution  has  an  alkaline  reaction.  Excess  of  am- 
monia or  soda  solution  precipitates  the  alkaloid  from  its  hydrochloric 
acid  solution  as  a  resin.  It  forms  neutral  and  acid  salts  with 
acids.  The  neutral  oxalate  is  amorphous,  scarcely  hygroscopic,  and 
readily  soluble  in  chloroform.  The  neutral  hydrochloride  is  likewise 
amorphous,  and  readily  soluble  in  water.  The  platinochloride, 
C38H44N402,2PtCl6H2  +  4H2O,  is  a  yellow  amorphous  flocculent  pre- 
cipitate. The  aurochloride,  C38H4iN402,4AuCl4H  -f-  2H2O,  is  a  beauti- 
ful yellow  amorphous  precipitate,  slightly  soluble  in  water  and  dilute 
acids.  Diapocinchonine  is  formed  from  apocinchonine  by  the  pro- 
longed action  of  hydrochloric  acid.  It  is  distinct  from  cinchonicine, 
apocinchonicine,  and  the  naturally-occurring  dicinchonine  {IJer.,  10, 
2156). 

3.  Action  of  Acetic  Anhydride  on  the  above-described  Apo-hases. — 
The  acetyl-derivatives  of  the  apo-bases  were  readily  obtained  by  dis- 
solving the  pure  bases  (dried  at  100°)  in  an  excess  of  acetic  anhydride 
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allowing  them  to  stand  at  60"  to  80°  for  a  few  hours,  and  then  evapo- 
rating them  at  the  same  temperature  after  the  addition  of  water. 
Slightly  yellow  amorphous  products  were  obtained,  which  could  be 
dried  at  100°,  became  brittle  on  cooling,  and  with  the  exception  of  the 
acetyl-diapocinchonine  produced  white  powders  on  pulverisation. 
Readily  soluble  in  ether,  chloroform,  and  alcohol ;  bitter  taste  ;  slight 
alkaline  reaction.  Very  slightly  soluble  in  water,  but  readily  in  dilute 
hydrochloric  acid,  whence  precipitated  as  resins  by  ammonia  and  soda 
solutions.  The  apoquinine  and  apoconquinine  derivatives  give*  blue 
fluorescent  solutions  with  sulphuric  acid,  and  their  alcoholic  solutions 
give  intense  dark-green  colorations  with  chlorine  and  ammonia,  but 
the  others  have  neither  of  these  properties.  The  bodies  are  decom- 
posed by  boiling  with  alcoholic  potash,  with  formation  of  potassium 
acetate  and  the  apo-bases. 


Diacetylapoquinine 


Diacetylapoconqui- 

nine 
Acetylapocinchoni- 

dine 
Acetylapocincho- 

nine 
Diacetyldiapocin- 

chonine 


M.  p. 


60° 


^  =  2,  ^ 


15°. 


In  97  p.  c. 

alcohol. 


-  61  -8° 

+  40-4 

-  61-8 
+  71-4 

0 


In  H2O  + 
3HCL 


-  107-5"' 

+  78-4 

-  87-9 
+  97-9 
+  26-1 


Dark  yellow, 
flocculent, 
becoming 
crystalline 
Do.      do. 

Do.      do. 

Light  yellow 
Do.     do. 

Orange   yel- 
low 
Do.     do. 


Fine  yellow, 
amorphous, 
flocculent. 


Do.     do. 


Do.    do. 


4.  Actio?i  of  Concentrated  HydrochloriG  Acid  {saturated  at  —17°)  on  the 
above-mentioned  Apo-bases  and  the  Original  Alkaloids  respectively. — On 
heating  the  primary  apo-bases,  apoquinine,  apocinchonidine,  and  their 
isomerides  for  six  hours  in  sealed  tubes  at  140°  or  150^,  they  are  con- 
verted, with  absorption  of  hydrochloric  acid,  into  hydrochloro-apo- 
compounds,  in  which  in  all  cases  1  mol.  of  the  base  contains  .3  mols. 
HCl,  of  which,  however,  only  2  mols.  are  acted  on  by  silver  nitrate. 
On  mixing  tlie  contents  of  the  tube  with  half  its  volume  of  water, 
most  of  these  compounds  separate  out.  Diapocinchonine  is  unacted 
on  by  this  treatment.  The  original  alkaloids  give  the  same  products 
as  the  apo-bases  :  hence  Zorn's  compounds  {J.  pr.  Chem.  [2],  8,  279) 
were  not  immediate  derivatives  of  the  alkaloids,  but  were  derived 
from  the  .  apo-compounds  by  addition  of  1  mol.  of  hydrochloric 
acid. 

The  hydrochlorapo-bases  all  rotate  a  ray  of  polarised  light,  some 
to  the  right,  but  others  to  the  left.     Their  properties  are  described  in 
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some  detail.  By  the  action  of  acetic  anhydride,  the  diacetyl  deriva- 
tives of  hydrochlor-apoquinine  and  hydrochlor-apoconquinine  were 
obtained  ;  the  other  bases  gave  monacetyl  derivatives. 

The  author  concludes  that  this  investigation  has  undoubtedly 
shown  the  presence  of  one  hydroxyl-group  in  quinine,  cinchonidine, 
and  its  isomerides  capable  of  being  exchanged  for  acetyl.  These 
hydroxyl-groups  were  still  present  in  the  hydrochlorapo-bases ;  hence 
Zorn's  statement  that  in  them  hydroxy  1  is  substituted  by  chlorine  is 
incorrect.  F.  L.  T. 

Methyl-  and  Ethyl-derivatives  of  Quinine.  By  A.  Glaus  and 
F.  Mallmann  (Ber.,  14,  76—80). — Quinine metJdodide,  C20H21N2O2.CH3I, 
formed  on  mixing  molecular  proportions  of  quinine  and  methyl  iodide 
both  in  ethereal  solution,  and  allowing  the  mixture  to  stand  for  some 
days,  crystallises  in  colourless  needles  easily  soluble  in  hot  water  and 
alcohol.  The  crystals  melt  at  233  —  236°,  undergoing  decomposition. 
They  dissolve  in  warm  dilute  hydrochloric  acid,  forming  an  intense 
yellow  solution,  which  as  it  cools  deposits  yellow  crystals,  probably 
C2oH2,N202.MeI.HCl. 

Quinine  methylbromide,  obtained  either  in  the  same  manner  as  the 
preceding  compound  or  indirectly  from  it,  forms  delicate  silky  needles 
melting  at  124—126°. 

Quinine  metJiylehloride,  obtained  by  decomposing  the  iodide  with 
silver  nitrate  and  adding  sodium  chloride  to  the  filtrate,  crystallises  in 
long  delicate  silky  needles  (m.  p.  181  — 182°).  It  forms  a  crystalline 
platinochloride. 

Quinine  dimethiodlde,  C2oH2i]Sr202.(MeI)o,  is  obtained  either  by  heat- 
ing quinine  with  2  mols.  of  methyl  iodide  in  sealed  tubes,  or  by 
boiling  an  alcoholic  solution  of  quinine  mcthiodide  with  methyl  iodide. 
It  crystallises  generally  in  small  tables,  but  sometimes  in  other  forms, 
and  with  varying  proportions  of  water. 

Quinine  meth-etJiiodide,  C20H24N2O2.MeI.EtI,  is  obtained  by  boiling 
together  molecular  proportions  of  ethyl  iodide  and  quinine  methiodide 
in  alcoholic  solution.  It  crystallises  in  thin  golden-yellow  lamina?, 
which  turn  brown  in  the  light. 

Quinine  ethometJiiodide,  C20II24N2O2.EtI.MeI,  crystallises  in  beauti- 
ful pale-yellow  prisms.  It  is  isomenc  with  the  preceding  compound, 
and  is  obtained  in  a  similar  manner,  but  is  far  more  stable. 

Methylquinine,  C2oH23MeN202,  obtained  by  boiling  quinine  methiodide 
with  potash  or  baryta- water,  is  a  pale-yellow  oily  body  of  extremely 
bitter  taste,  gradually  turning  brown  in  the  light.  It  dissolves  readily 
in  acids,  but  does  not  form  cry  stall  isable  salts,  'i'he  solution  in  excess 
of  sulphuric  acid  is  not  fluorescent.  The  platinochloride,  isomeric 
with  that  of  quinine  methylchloride,  is  a  yellow  indistinctly  crystal- 
line precipitate,  decomposed  by  dilute  hydrochloric  acid.  The  auro- 
chloride  is  a  very  unstable  yellow  powder. 

Methylquinine  methiodide^  C2oH23MeN202.MeI,  is  formed  when  an 
alcoholic  solution  of  methylquinine  is  mixed  with  methyl  iodide.  Jt 
crystallises  in  colourless  needles,  closely  resembling  those  of  quinine 
methiodide.  J.  R. 
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Propionylquinine.  By  0.  B-Esse  (Annalen,  205,  358 — 359). — 
Obtained  by  treating  quinine  hydrochloride  for  several  hours  at  60°  to 
80°  with  propionic  anhydride,  then  adding  water  and  evaporating, 
dissolving  residue  in  water,  adding  ammonia,  and  shaking  with  ether. 
On  evaporating  the  ethereal  solution,  prisms  are  obtained  embedded 
in  a  glutinous  mass,  which  may  be  purified  by  pressing  between 
blotting  paper  moistened  with  ether. 

Propionylquinine,  C2oH23(C3H50)N202,  forms  large  colourless  six- 
sided  prisms  of  the  rhombic  system  (m.  p.  129°,  uncorr.).  Ether, 
alcohol,  and  chloroform  dissolve  it  readily,  but  water  only  sparingly. 
The  alcoholic  solution  has  a  bitter  taste  and  an  alkaline  reaction, 
and  is  coloured  intensely  green  by  chlorine  and  ammonia.  Alco- 
holic potash  decomposes  it  on  boiling,  with  production  of  quinine 
and  propionic  acid.  The  solution  of  the  base  in  an  excess  of  dilute 
sulphuric  acid  has  a  blue  fluorescence,  but  the  solution  in  hydrochloric 
acid  has  not.  The  latter  solution,  with_p  =  2  and  3  mols.  HCl,  when 
t  =  15°,  gives  [a]x)  =  —  1088''.  Ammonia  or  alkalis  produce  resinous 
precipitates  in  the  hydrochloric  acid  solution.  Platinic  chloride  pro- 
duces a  dark-yellow  amorphous  flocculent  precipitate,  soon  changing 
into  splendid  dark  orange-coloured  prisms, 

C2oH23(aH50)N202,PtCl6H2    +   2^,0. 

The  aurochloride,  [C2oHo3(C3H50)N202,2AuCl4H  +  2H2OI,  is  obtained 
in  a  similar  manner  as  a  fine  yellow  precipitate,  which  is  amorphous 
at  first,  but  appears  to  become  crystalline  later ;  it  is  almost  insoluble 
in  water.     No  trace  of  a  quinicine  derivative  was  formed. 

F.  L.  T. 

Tolyl- quinines.  By  A.  Claus  and  C.  Bottlee  (Ber.,  14,  80 — 
S2). — By  boiling  quinine  hydrochloride  with  para-  and  ortho- 
toluidine,  the  authors  have  obtained  four  new  bases,  a-  and  ^-para- 
tolyl quinine,  and  a- and  /3-orthotolyl quinine.  The  a-compounds  are 
chiefly  jDroduced  when  the  heating  is  not  prolonged  beyond  six 
hours.  After  60  hours'  heating,  the  products  are  almost  exclusively 
/3-compounds.  The  a-bases  are  oily  bodies  soluble  in  ether.  The 
/3-bases  are  amorphous,  yellow,  or  brown  powders  insoluble  in  ether, 
soluble  in  chloroform  and  alcohol.  All  four  bases  form  with  platinic 
chloride  yellow  crystalline  compounds  having  the  formula 

C2oH23(C7HON202,2HCl,PtCl4   +    H2O.  J.    R. 

Cinchonidine.  By  A.  Claus  {Ber.,  14,  413— 416).— A  reply  to 
Hesse's  remarks  (Ber.,  14,  45)  on  the  existence  of  homocinchonidine. 

w.  c.  w. 

Cinchotine  (Hydrocinchonine  of  Caventou  and  Willm).  By 
C.  FoRST  and  C.  Boheinger  (Ber.,  14,  436—4.38). — Cinchotine,  ob- 
tained by  the  oxidation  of  commercial  cinchonine  by  Caventou  and 
Willm  (Annalen,  Supp.,  7,  378),  bears  a  close  resemblance  to  pure 
cinchonine.  The  sulphate,  2(Ci9Ho4N20)S04H2  +  I2H2O,  crystallises 
in  hexagonal  prisms.  The  nitrate,  C]9H24N20.N03H  +  H2O,  forms 
transparent  plates.  The  hydrochloride,  CigHaiNgCHCl  +  2H2O,  crys- 
tallises in  slender  needles.     The  acid  hydrochloride,  Ci9H24lSr40.2HCl, 
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is  sparingly  soluble  in  alcohol.  The  normal  hydrobromide  contains 
2  mols.  of  water  ;  the  acid  salt  is  anhydrous.     The  tartrate^ 

2(Ci9H24.ISr20)C4He06  +  2H2O, 

forms  needle-shaped  crystals,  freely  soluble  in  water;  and  the  thio' 
cyanate,  C19H24N2O.HCNS,  also  crystallises  in  needles,  which  are 
sparingly  soluble  in  cold  water,  and  insoluble  in  a  concentrated  solu- 
tion of  potassium  thiocyanide.  W.  C.  W. 

Action  of  Heat  on  Amines.  Bj  A.  W.  Hofmann  (J5er.,  14, 
659 — 669). — The  author,  by  following  out  the  lines  of  his  former  ex- 
periments {Ber.,  14,  494)  on  the  decomposition  by  heat  of  the  amines, 
endeavours  to  throw  some  light  on  the  constitution  of  piperidine. 

Mct/iylpiperidine. — The  author,  by  the  distillation  ot"  metliylethjl- 
piperidine  hydrate,  has  obtained  a  methylpiperidine  which  differs 
slightly  in  its  boiling  point  (107'')  from  that  obtained  by  Cahours 
(b.  p.  108),  by  the  direct  action  of  methyl  iodide  on  piperidine. 

Dimethylpij^eryl  iodide,  N(C5Hio)"Me  J,  can  best  be  obtained  by  heat- 
ing piperidine  with  methyl  iodide,  and  crystallising  out  from  alcohol, 
in  which  the  piperidine  and  methylpiperidine  are  readily  soluble,  but 
the  dimethylpiperidine  only  moderately  soluble.  The  base  obtained 
from  the  hydriodide  boils  at  106 — i07".  When  dimethylpiperyl 
hydrate  is  distilled,  there  is  formed  neither  an  alcohol  nor  a  hydro- 
carbon, but  a  new  base, NC7H15,  thus: — - 

NGWieOH  =  H2O  +  NC7H15  =  NC5Ko(Me)2. 

This  base  is  a  colourless  liquid  of  a  strongly  ammoniacal  odour 
(b.  p.  118°).  As  the  boiling  point  of  this  base  agrees  with  that  found 
by  Cahours  for  the  monomethyl  compound,  the  author  considers  it 
probable  that  Cahours'  specimen  consisted  to  a  large  degree  of  the 
dimethyl  base. 

The  author  obtained  a  hydrochloride  and  an  aurochloride,  but  was 
unable  to  obtain  a  crystalline  platiuochloride.  In  order  to  decide  as 
to  whether  the  dimethylpiperidine  has  the  constitution  CaHoMcoN  or 
(C5H9Me)"MeN,  the  author  has  studied  the  action  of  methyl  iodide  on 
this  base,  and  has  obtained  trimctkylpipcrijl  iodide,  (C5H9Me)"Me.>NI, 
which  forms  prismatic  crystals  (m.  p.  200°).  With  moist  silver 
oxide,  the  hydriodide  forms  the  corresponding  hydrate.  When  this 
latter  is  distilled,  it  is  decomposed  partly  into  dimethylpiperidine 
and  methyl  alcohol,  and  partly  into  piperylene,  trimethylamine  and 
water,  thus : — 

N(C6H9Me)"Me,.OH  =  CsH^McNMe  +  MeOH,  and 
N(C5H9Me)''Me2.0H  =  NMca  +  C5H,  +  H,0. 

Piperylene  is  a  liquid  (b.  p.  42")  which  combines  with  bromine  in 
excess,  to  form  glistening  crystalline  leaflets  (m.  p.  145")  of  a  tetra- 
bromide,  C6H8Br4.  When  dry  hydrochloric  acid  is  passed  into 
dimethylpiperidine,  a  solid  crystalline  hydrochloride  is  lirst  formed, 
which  is  subsequently  decomposed  at  a  higher  temperature  into 
methyl  chloride  and  methylpiperidine.  That  this  latter  has  the 
constitution — N(CsHio)"Me,  and  not  N(C5H»Me)"H,  is  shown  by  the 
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fact  that  it  combines  witli  metliyl  iodide  to  form  a  compound, 
N(C6Hio)"Me_J.  Tbis  observation  throws  light  on  the  constitution 
of  the  dimethylpiperidine :  for  if  this  base  had  the  constitution 
l^MezCCsHg),  it  would  be  converted  by  the  removal  of  one  methyl- 
group  into  a  secondary  amine,  N(C5H9)MeH;  but  if,  on  the  other 
hand,  it  has  the  constitution  N(C5H9Me)"Me,  it  will  be  converted 
by  the  removal  of  a  methyl-group  either  into  a  secondary  amine, 
^(CsHgMe)"!!,  or  a  tertiary  amine,  X(  C5Hio)"Me.  But  the  action  of 
methyl  iodide  on  the  methylpiperidine  shows  that  it  is  a  tertiary 
amine  :  hence,  in  the  formation  of  dimethylpiperidine  the  methyl-group 
enters  into  the  group  CsHio,  from  which  it  may  again  be  removed  by 
hydrochloric  acid.     Against  Konig's  view  that  piperidine — 


H,C/\CH2     .  .    ,1         ^       ^         •^-  HCr^,  CH 

is  perfectly  reduced  pyridine 


CH2  CH 

HsC  1^  CH2  HC  i^y  CH 

NH  N 

the  author  considers  that  the  removal  of  (trimethylated)  ammonia  from 
guch  a  ring-constructed  piperidine  would  leave  a  hydrocarbon  of  con- 
CHs 

stitution  H,C  /\  CH,.      g^ch    a   hydrocarbon  would  first  take  two 

jllO  *  I  GH 
bromine-atoms,  and  only  by  the  loosening  of  the  double  affinity  bond 
would  take  up  four  bromine-atoms.  But  piperylene  combines  most 
readily  with  bromine,  which  shows  that  the  carbon- atoms  are  arranged 
not  in  a  closed,  but  in  an  open  chain.  Piperylene  differs  from  propyl- 
and  isopropyl- acetylene  by  its  behaviour  towards  ammoniacal  solu- 
tions of  silver  and  cuprous  oxide ;  it  is  probably  identical  with 
Reboul's  {Ber.,  14)  valerylene,  CMe^  I  C  \  CH2. 

The  author  proposes  to  study  the  constitution  of  piperylene  more 
exactly.  V.  H.  V. 

Supposed  Identity  of  Paytine  and  Aspidospermine.    By  P. 

N.  Arata  (Buenos  Aires,  Jan.  13,  1881). — Wulfberg  having  stated 
(p.  108  of  this  volume)  that  paytine,  an  alkaloid  found  in  a  white 
cinchona  bark  from  Payta  in  Peru,  is  identical  with  aspidospermine 
from  the  bark  of  Aspidof^jperma  quebracho,  the  author  points  out  that 
the  alkaloids  obtained  from  these  two  sources  differ  somewhat  in  com- 
position (the  platinochloride  of  paytine  containing  18" 73  per  cent, 
platinum,  whereas  that  of  aspidospermine  contains  only  17'45  per 
cent.),  and  vary  considerably  in  some  of  their  properties  and  reactions. 
These  differences  are  shown  in  the  following  table  : — 

Paytine.  Aspidospermine. 

White  prismatic  crystals,  with 
brilliant  faces. 

Soluble  in  48  parts  alcohol,  and 
in  106  parts  ether;  insoluble  in 
light  petroleum. 


,    Easily  soluble  with  1  mol.  H2O. 

Easily  soluble  in  ether,  benzene, 
chloroform,  alcohol,  and  light 
petroleum. 
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Paytine, 
Slightly  soluble  in  water. 

Melts 'at  156°.     . 

Heated  above  its  melting  point, 
it  gives  off  an  oily  distillate,  and 
leaves  a  carbonaceous  residue. 


Heated  with  caustic  soda  it 
yields  a  non-azotised  sublimate, 
viz.,  paytone,  which  condenses 
in  colourless  laminae  and  needles. 

Dissolves  in  strong  nitric  acid, 
forming  a  liquid  nearly  colour- 
less at  first,  but  afterwards  be- 
coming garnet-red,  and  finally 
yellow. 

Not  coloured  by  ferric  chloride 
or  by  strong  sulphuric  acid. 


Mercuric  chloride  forms  an 
amorphous  yellow  precipitate. 

Auro-chloride  :  Purple  preci- 
pitate, the  supernatant  liquid  ex- 
hibiting the  same  colour. 

The  hydroc^hloride,  hydrate,  and 
nitrate  of  paytine  aie  crystal- 
lisable ;  the  sulphate,  chromate, 
oxalate,  and  picrate,  are  not. 


Aspidpsp  ermine. 

One  part  dissolves  in  6,000  parts 
water. 

Melts  at  205—206°. 

Heated  above  its  melting  point, 
it  decomposes  partially,  giving 
off  an  odour  which  resembles 
that  of  acrolein,  and  provokes 
sneezing. 

Heated  with  an  alkali,  it  ex- 
hibits the  coloration  of  the  pyri- 
dine and  quinoline  bases. 

With  nitric  acid,  it  instantly 
produces  a  red-violet  colour,  which 
is  persistent. 


Sulphuric  acid  produces  in 
solutions  of  aspidospermine  a 
wine-red  coloration,  which  dis- 
appears after  some  hours. 

Precipitated  by  mercuric  chlo- 
ride in  white  tufts. 

Deep  blue  coloration. 


No  crystallisable  salts. 


H.  W. 


Alkaloids  of  Alstonia  Constricta.  By  0.  Hesse  (Annahn, 
205,  360 — 371). — The  name  alstouine  has  been  applied  to  several 
difierent  substances  by  various  chemists.  The  author  ])roposes  to 
restrict  it  to  chlorogenine,  prepared  in  the  following  way  : — 

The  alcoholic  extract  of  the  bark  is  dissolved  in  water,  saturated 
with  hydrogen  sodium  carbonate,  filtered,  and  the  clear  solution 
agitated  with  light  petroleum  to  remove  porphyriiie  and  other  bodies, 
the  alstonine  or  chlorogenine,  remaining  dissolved  in  the  mother- 
liquor,  from  which  it  may  be  extracted  by  saturating  the  solution  with 
soda  and  shaking  with  chloroform;  the  black-brown  chloroform  solu- 
tion is  then  treated  with  sufficient  water  and  acetic  acid,  and  the 
chloroform  removed  by  distillation.  The  acid  liquid,  after  filtration 
and  treatment  with  animal  charcoal,  is  precipitated  by  soda,  when  the 
impure  brownish-yellow  alkaloid  is  thrown  down. 

The  purified  alkaloid,  CaiHjoNaOa,  is  a  brown  amorphous  mass,  which 
becomes  darker  in  the  desiccator,  and  finally  coffee-brown,  the  change 
taking  place  rapidly  at  80°.     Freshly  precipitated  alstonine  dissolves 
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readily  in  chloroform,  but  less  readily  wlieii  air-dried,  easily  in 
alcohol,  but  very  sparingly  in  ether.  Its  hydrate  (with  3JH2O)  melts 
below  100°,  whilst  the  dry  alkaloid  only  becomes  fluid  at  lOS^" 
(uncorr.). 

Alstonine,  contrary  to  Palm,  is  a  strong  base,  and  forms  salts  with 
the  acids.  A  few  were  prepared  and  described,  earlier  (1865).  The 
platinochloride  has  the  composition  (C2iH2oN204)2PtCl6H2  +  4H2O.  The 
sulphate,  hydrochloride,  tartrate,  and  oxalate  are  soluble  in  water, 
but  an  excess  of  these  acids  throws  down  the  salts  as  brown  flocculent 
precipitates.  An  acid  constituent  of  the  bark  acts  similarly  to  these 
acids,  and  forms  a  difficultly  soluble  compound  with  alstonine :  the 
author  considers  it  highly  probable  that  this  compound  is  Palm's 
alstonine. 

Porphyrine. — Extracted  with  other  bodies  from  the  carbonate  solu- 
tion by  light  petroleum,  from  which  acetic  acid  takes  it  up,  with  a 
splendid  blue  fluorescence,  and  gives  a  reddish-white  flocculent  pre- 
cipitate with  ammonia.  This  precipitate  is  dissolved  in  ether  and 
treated  with  animal  charcoal,  which  takes  up  not  only  a  small  quantity 
of  the  alstonine,  but  also  another  basic  substance  (porphijrosine), 
which  can  be  dissolved  out  from  the  animal  charcoal  bj^  dilute  acetic 
acid  with  a  splendid  purple-red  colour ;  the  ethereal  solution  is  then 
treated  with  dilute  acetic  acid,  and  the  porphyrine  precipitated  by 
ammonia, 

Porphyrine  when  purified  forms  a  wliite  amorphous  substance 
(m.  p.  97°  uncorr.),  readily  soluble  in  ether,  alcohol,  and  chloro- 
form. A  large  excess  of  water  added  to  the  alcoholic  solution  pro- 
duces a  slight  blue  fluorescence.  The  alkaloid  dissolves  in  concen- 
trated sulphuric  acid,  with  a  purple  colour;  in  sulphuric  acid,  con- 
taining chromic  anhydride,  a  greenish-blue  is  produced,  gradually 
becoming  yellowish-green.  Concentrated  nitric  acid  dissolves  it 
purple,  soon  becoming  yellowish-  or  brownish-green.  It  gives  a  blue 
fluorescence  in  acid  solution.  Only  0*6  gram  porphyrine  were  obtained 
from  2  kilo,  alstonia-bark.  Its  composition  is  O21II25N3O2,  and  it  forms 
a  platinochloiide,  (C2iH25]S'502)2PtCl6H2. 

AJstonidine. — Separated  from  porphyrine  by  its  less  solubility  in 
light  petroleum,  readily  soluble  in  chloroform,  ether,  strong  alcohol, 
and  acetone,  crystallising  out  on  evaporation.  Its  solution  in  alcohol 
or  in  dilute  acids  has  an  intense  blue  fluorescence.  Ammonia  and  soda 
precipitate  it  from  its  acid  solutions  in  flocks,  soon  however  becoming 
crystalline.  It  melts  at  181°  (uncorr.).  It  forms  various  salts,  mostly 
crystallising  easily.  Its  composition  was  not  ascertained.  It  much 
resembles  the  alstonine  of  Oberlin  and  Schlagdenhaufl'en ;  but  differs, 
as  the  latter  is  first  turned  bluish-green,  then  violet,  and  finally  purple- 
red,  by  sulphuric  acid  containing  chromic  anhydride. 

The  author  considers  that  he  has  at  present  by  no  means  exhausted 
the  number  of  alkaloids  in  the  bark  of  Alstonia  constricta. 

F.  L.  T. 

A  New  Oxidation-product  of  Cholic  Acid.  By  0.  Ham- 
MERSTEN  (Ber.,  14,  71 — 76). — Crystallised  cholic  acid  dissolved  in 
glacial  acetic  acid,  and  treated  with  susiessive  small  portions  of 
potassium   dichromate  likewise  dissolved  in  acetic  acid,  is  oxidised  to 
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an  acid  of  the  formula  CoRHgeOg,  which  the  author  calls  provisionally 
'*  dehydrocholic  acid,"  from  the  fact  that  it  contains  4  atoms  of 
hydrogen  less  than  cholic  acid.  The  substance  crystallises  from  its 
solution  in  hot  water,  in  white  microscopic  needles,  which  are  freely 
soluble  in  warm  alcohol.  Its  solution  in  concentrated  sulphuric 
acid  is  less  highly  fluorescent  than  that  of  cholic  acid.  The  acid  is 
monobasic,  and  forms  easily  crystallisable  potassium,  sodium,  calcium, 
barium,  copper,  and  lead  salts.  The  methyl  and  ethyl  salts  are  also 
crystalline.  The  acid  does  not  exhibit  the  peculiar  reaction  of  the 
bile-acids  with  Pettenkofer's  test.  J.  R. 

Crystallisable  Albmnin  from  Pumpkin  Seeds.  By  G.  Gkubler 
(J.  pr.  Ghem.  [2],  23,  97 — 187). — Pumpkin  seeds  are  freed  from  the 
husk,  reduced  to  powder,  and  elutriated  with  oil  to  separate  the  protein 
granules ;  these  are  then  freed  from  oil  by  treatment  with  light 
petroleum  and  subsequently  with  ether,  and  extracted  at  the  ordinary 
temperature  with  10  per  cent,  sodium  chloride  solution,  which  dis- 
solves the  albumin  and  myosin.  The  latter  is  precipitated  by  neutra- 
lising the  solution  with  ammonia,  and  the  filtrate,  on  dilution  with 
much  water,  gives  a  precipitate  corresponding  with  Weyl's  vitelUn, 
This  precipitate  is  again  dissolved  in  a  20  per  cent,  sodium  chloride 
solution,  and  the  solution  warmed  and  diluted  until  separation  of  the 
dissolved  albuminoid  begins  to  take  place  ;  on  cooling  gradually, 
microscopic  octohedrons  separate,  which,  after  washing  successively 
with  water,  alcohol,  and  ether,  and  drying  over  sulphuric  acid,  are 
obtained  pure.  They  contain  5'31  per  cent.,  and  when  air-dried  about 
10  per  cent,  of  water.  Crystals  are  also  obtained  from  aqueous  solu- 
tions of  sodium  acetate,  nitrate,  and  phosphate  ;  potassium  bromide  and 
iodide ;  ammonium  chloride  and  oxalate,  barium  chloride,  calcium 
chloride,  magnesia  sulphate,  and  potassium  ferrocyanide. 

The  crystals  obtained  from  sodium  chloride  solution  contained 
53-21  C,  7-22  H,  19^22  N,  107  S,  1910  O,  and  ash  018  per  cent.; 
and  corresponding  results  were  obtained  by  the  analyses  of  the  crystals 
furnished  from  the  saline  solutions. 

Treated  at  40°  with  magnesia  and  water,  the  albuminoid  dissolves, 
and  on  cooling,  microscopic  crystals  separate,  containing  4*2  per  cent. 
of  ash,  chiefly  magnesia  and  phosphoric  acid.  A  similar  lime  com- 
pound may  be  prepared.  O.  H. 

Crystalline  Haemoglobin.  By  G.  Hufner  (Zeitschr.  f.  ThyM. 
Ghem.,  4,  382). — There  is  great  difference  of  opinion  as  to  the  exist- 
ence of  crystalline  reduced  haemoglobin.  The  author  kept  blood  in 
sealed  tubes  for  one  to  two  months,  and  at  the  end  of  that  time  found 
it  crystallised,  and  argues  that,  after  this  long  period,  it  could  only  be 
reduced  haemoglobin.  W.  N. 
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Formation  of  Glycogen  in  the  Liver.  By  E.  Kulz  (PflUger's 
ArcMv,  24,  1 — 19). — Experiments  made  by  the  author  on  diabetic 
patients  show  that  in  cases  in  which  the  elimination  of  sugar  by  the 
urine  has  been  reduced  to  a  minimum,  or  caused  to  disappear  by  re- 
moval of  all  carbohydrates  from  the  diet, — if  a  known  quantity  of 
white  bread  be  given,  the  sugar  elimination  begins  again  in  half  an 
hour  or  thereabouts,  attaining  a  maximum  about  the  end  of  the  second 
hour,  and  is  over  in  from  four  to  six  hours  from  the  time  of  taking 
the  carbohydrates.  These  results  are  quite  in  accordance  with  those 
of  V.  Mering.  The  question  arises,  is  the  eliminated  sugar  the  repre- 
sentative of  the  carbohydrates  taken  in,  or  is  it  possible  for  the  con- 
version and  elimination  to  take  place  so  rapidly  ?  The  author  quotes 
Seegen  to  the  effect  that  this  is  improbable,  but  goes  on  to  remark 
that  Seegen  offers  no  proof  that  such  is  not  the  case ;  whilst  the  expe- 
riments of  Claude  Bernard  and  Boussiguault  support  the  theory  ;  ex- 
periments by  Windt,  Kiihne,  Voit,  Kollikcr,  Briicke,  Hoppe-Seyler, 
and  other  authors  are  then  quoted  in  evidence  of  the  rapid  formation 
both  of  bile  and  glycogen  after  food. 

The  details  and  method  of  34  experiments  are  then  given.  Rabbits 
were  the  animals  used;  these  were  starved  for  six  days,  and  then 
25  c.c.  of  syrupus  simplex  was  passed  into  the  stomach  by  means  of  an 
elastic  catheter ;  the  animals  were  killed  at  gradually  increasing  times 
after  the  sugar  was  given,  and  the  glycogen  in  the  liver  estimated  by 
Briicke's  method.  The  experiments  show  that  four  hours  after  the 
sugar  was  taken,  nearly  half  a  gram  of  glycogen  might  be  found  in 
the  liver.  The  maximum  was  attained  in  16 — 20  hours  after;  in  all 
cases  in  which  the  experiment  extended  over  24  hours,  no  sugar  was 
found  in  the  stomach.  A  further  series  of  experiments  with  grape- 
sugar,  starch,  milk,  and  grass  are  given  with  very  much  the  same 
result.  The  author  then  comments  upon  Luchsinger's  experiments 
upon  dogs  which  had  been  starved  for  three  weeks,  and  his  conclusion, 
that  either  different  parts  of  the  liver  contain  different  quantities  of 
glycogen,  or  that  the  passage  of  blood  containing  sugar  through  the 
liver  causes  a  formation  of  glycogen,  and  remarks  that  little  value  can 
be  attached  to  them,  since  the  experiment  lasted  only  If  hours  ;  whilst, 
as  the  author  has  shown,  four  hours  is  required  for  the  appearance  of 
any  very  appreciable  quantity  of  glycogen  in  the  liver  when  sugar  is 
introduced  into  the  stomach,  and  seven  experiments  in  which  the 
sugar  was  injected  into  a  vein  are  given,  which  strongly  confirm  this 
opinion.  The  urine  was  also  examined  and  found  to  contain  sugar  up 
to  the  moment  of  death  of  the  animal.  W.  N. 

Influence  of  Severe  Bodily  Exercise  on  the  Amount  of  Gly- 
cogen in  the  Liver.  By  E.  Kulz  (Pjiuger's  Archiv,  24,  41 — 46). 
— Bernard's  statement,  "  that  in  hybernating  animals  a  large  amount 
of  glycogen  accumulates  in  the  liver,  muscles,*and  lungs  during  the 
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period  of  hybernation,  to  be  consumed  when  the  animal  awakens  and 
begins  to  move,  and  that  generally  in  mammals  and  birds  (well 
nourished)  when  the  muscles  are  at  rest  spontaneously,  or  are  brought 
to  rest  by  section  of  the  nerves  supplying  them,  glycogen  accn- 
nmlates  in  them  to  disappear  on  the  resumption  of  activity ;"  and  a 
list  of  investigators  who  have  connected  muscular  activity  with  a  con- 
sumption of  glycogen  are  quoted  by  the  author,  who  points  out  that 
we  do  not  know  whether  the  glycogen  formed  in  rest  is  formed  in  the 
muscles,  or  brought  to  them  from  the  liver  by  the  blood. 

Experiments  were  made  upon  five  dogs,  and  the  results  are  given 
in  the  followinsr  table  : — 


No. 

of 

Expt. 

Body 
weight. 

Food  (daily). 

Duration 

of 
exercise. 

Weight 

of 

liver. 

Grlycogen 

of 

liver. 

Bread. 

Meat. 

1 
2 
3 
4 
5 

grams. 
10,050 
22,800 
11,720 
15,430 
39,520 

grams. 
250 
250 
250 
250 
500 

grams. 
200 
250 
300 
350 

1000 

hours. 
5i 
5 
5 
6 
7 

grams. 

2;.5 
550 
240 
257 
835 

trace 
trace 
0*8  gram 
trace 
trace 

This  shows  clearly  that  severe  exercise  will  reduce  the  glycogen  of 
the  liver  to  practically  nothing,  and  that  five  or  six  hours'  exercise 
will  produce  a  result  which  can  otherwise  be  obtained  only  by  starving 
the  animal  for  from  12  to  20  days.  W.  N. 

Influence  of  Cold  on  the  Amount  of  Glycogen  in  the  Liver. 

By  E.  KiJLZ  {Pfluyers  Archiv,  24,  46 — 48).— The  author's  experi- 
ments were  performed  on  six  rabbits  in  winter.  In  all  cases  these 
were  immersed  some  time  before  death  for  one,  two,  or  three  minutes 
in  ice  and  cold  water.  The  livers,  when  examined  in  the  usual  way, 
were  found  in  three  cases  to  contain  no  glycogen,  and  in  the  remaining 
three  only  traces.  W.  N. 

Does  Injection  of  Sodium  Carbonate  into  the  Portal  Vein 
cause  the  Disappearance  of  Glycogen  from  the  Liver  ?    By  E. 

Ku.LZ  (Pfliiger's  Archiv,  24,  48 — 52). — Pavy  found  this  to  be  the  case. 
The  author  deems  it  advisable  to  repeat  the  experiment  with  improved 
methods  of  estimating  glycogen,  since  the  possibility  of  error  is  very 
great.  Pavy  injected  200  grains  of  sodium  carbonate  in  an  ounce  of 
water.  The  author  used  a  40  per  cent,  solution,  v/liich  corresponds 
very  closely.  Four  experiments  were  made  on  full-grown  rabbits, 
without  any  special  previous  dietetic  regimen ;  the  solution  was  in- 
jected into  a  mesenteric  vein. 
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No. 

40  per  cent, 
solution. 

Duration  of 
injection. 

Animal  lived 
after  injection. 

Glycogen  of 
liver. 

1 
2 
3 

4 

Small  dog 

5 

25  c.c. 
22    „ 
12    „ 

25          ,y 

40    „ 

15  min. 
10    „ 

10  „ 

11  . 

10  min. 

20     „ 
8     ,, 
5     „ 

8     „ 

1  -3571  gram 
0-5183     „ 
1  -2510     „ 
0-3598     „ 

1-3520     „ 

For  a  sixth  experiment  a  inedium-sized  old  sheep-dog  was  used  and 
fed  for  three  days  on  bread,  eating  in  all  nearly  2  kilos.  On  the  4th  day 
40  c.c.  of  the  same  40  per  cent,  solution  was  injected  into  a  mesen- 
teric vein,  and  half  an  hour  afterwards  the  liver  was  found  to  contain 
120  grams  glycogen.  From  these  experiments,  the  author  concludes 
that  Pavy's  assertion  is  incorrect. 

The  res  alts  of  several  more  experiments  on  rabbits  are  given,  in 
which,  although  the  dose  of  sodic  carbonate  was,  considering  the  size 
of  the  animals,  very  large,  it  is  very  doubtful  whether  any  effect  at 
all  was  produced.  ■  W.  N. 

Nature  of  the  Sugar  found  in  the  Liver  after  Rigor  Mortis. 

By  E.  KiJLz  (Pfuger's  Archiv,  24,  52—57).  —  The  object  of  this 
paper  is  to  show  that  although  grape-sugar  is  found  in  the  liver  after 
death,  there  is  good  reason  to  believe  that  other  allied  products  are 
present.  Musculus  and  v.  Mering  assert  that  maltose  is  undoubtedly 
present ;  v.  Limpricht  has  prepared  large  quantities  of  dextrin  from 
horse's  liver.  W.  "N". 


Amount  of  Glycogen  in  the  Liver  and  Muscles  after  Death. 
By  E.  KiJLZ  (Ffluger's  Archiv,  24,  57— 61).— The  author  states  that 
he  prepared  glycogen  from  the  liver  of  a  patient  (the  subject  of  a 
very  severe  form  of  diabetes,  and  whose  last  meal  (meat)  was  taken 
34  hours  before  death),  12  hours  after  death.  The  case  is  inte- 
resting, as  showing  that  glycogen  is  still  formed  in  the  liver  in 
severe  diabetes^  and  that  it  can  be  detected  in  the  liver  for  a  very  con- 
siderable time  after  death.  This  led  him  to  examine  several  livers  for 
glycogen  with  the  following  results :  — 

gram  liver  of  pig    3  days  after  death  1-2      gram  glycogen. 

0-910  „ 
3-45  „ 
0-20         „ 

2-1053     „ 

4-20  „ 
1-579      „ 

The  author  then  quotes  Takac's  statement  that  glycogen  in  the 
muscles  diminishes  very  rapidly  after  death,  and  in  one  case  disap- 


191      „ 

?> 

8 

275     „ 

?) 

5 

67      „ 

ox  liver 

11 

40     „ 

stillborn  1 
child    / 

26  hours    „ 

58     „ 

dog 

8  days      , 

(?) 

rabbit 

3 
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peared  entirely  in  30  minutes,  and  gives  the  results  of  a  series  of  ex- 
periments in  this  direction  which  go  to  show  that  this  is  by  no  means 
always  the  case,  as  glycogen  was  found  in  the  muscles  of  one  animal 
26  hours  after  death.  Nasse  and  Limpricht  are  quoted  in  support  of 
the  author's  results.  W.  N. 

Does  Glycogen  occur  in  the  Blastoderm  of  the  Chick  P  By 
E.  KiJLZ  {FfliXger's  Arcliiv,  24,  61—64).  —  From  116  embryos  of 
60  hours,  the  author  obtained  a  substance  (about  0*1  gram),  which  was 
apparently  glycogen.  Subsequent  examination  of  the  material  of 
5,000  fresh  eggs  gave  a  negative  result.  W.  N. 

Formation  of  Glycogen  in  Muscle.  By  E.  Kijlz  (Pflugers 
Archiv,  24,  66 — 70). — From  a  series  of  experiments  on  frogs  whose 
livers  were  removed,  the  author  thinks  it  is  probable  that  glycogen  is 
formed  by  the  muscular  tissue.  W.  N". 

Glycogen  in  the  Livers  of  Hybernating  Animals.  By  E. 
KiJLZ  (Pfliiger's  Archiv,  24,  74 — 80). — -Schiff  was  the  first  to  draw 
attention  to  this  subject,  and  after  him  Valentin,  Aeby,  Luchsinger, 
Wollf  berg,  and  Voit.  The  last-named  investigated  the  glycogen  of 
the  liver  and  muscles  of  a  marmot,  and  found  them  to  contain  2*22  per 
cent,  and  0371  per  cent,  glycogen  respectively,  of  which  he  remarks, 
since  the  animal  had  fasted  for  four  months,  and  nothing  tends  to 
reduce  the  amount  of  glycogen  in  the  organs  so  much  as  hunger,  in 
this  case  the  origin  of  the  glycogen  can  only  have  been  fat  or  albu- 
minoids, and  probably  was  formed  during  the  period  of  hybernation. 
The  author  draws  attention  to  the  fact,  that  the  total  quantity  found 
by  Voit  was  not  large,  and  quotes  cases  of  dogs  and  rabbits  whose 
livers  contained  as  much  as  100  grams  of  glycogen.  He  then  quotes 
instances  of  considerable  quantities  of  glycogen  being  found  in  the 
liver  after  10  and  12  days'  starvation.  The  results  of  experiments  on 
four  marmots  were  as  follows  : — 


Body  wois;ht  at  death. 

Time  of  killing. 

grams. 

Glyoogon  of  liver 

1.  19/12/77 

1100 

0-3796  gram 

2.  19/2/78 

1071 

0-3333      „ 

3.  4/1/78 

3020 

0-9909      „ 

4.  ll'/3/78 

2180 

0-7545      „ 

The  author  is  of  opinion  that  although  Voit  may  be  right,  it  is 
more  than  probable  that  the  glycogen  formed  in  the  liver  after  long 
hybernation  may,  after  all,  be  but  the  residue  of  a  large  store  laid  in 
by  the  animal  before  winter;  and  in  support  of  this  theory,  he  quotes 
a  case  in  which,  after  four  months'  hybernation,  no  glycogen  couhi  be 
detected  in  the  liver.  W.  N. 

Relation  between  the  Molecular  Properties  of  Inorganic 
Compounds  and  their  Action  on  Living  Animal  Organisms. 
By  J.  Blake  (Ber.,  14,  394 — 398). — In  isomorphous  groups  of  metals, 
the  physiological  action  of  the  members  increases  with  their  atomic 
weight.  W.  0.  W. 
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Relation  of  the  Number  of  Fish  to  the  Lime  present  in 
Waters.  By  W.  Weith  (Bied.  Centr.,  1880,  914).— Theinvestifjation 
was  undertaken  at  the  instance  of  the  Commifctee  of  the  Berlin  Inter- 
national Fishery  Exhibition.  Other  conditions  being  similar,  those 
waters  were  richest  in  fish  which  contained  the  most  calcium  bicar- 
bonate dissolved,  and  the  author  showed  by  experiment  that  the  car- 
bonic anhydride  given  out  by  the  fish  dissolves  the  normal  carbonate. 

An  important  practical  consequence  of  the  research,  if  the  views  of 
the  author  are  confirmed,  would  be  not  only  that  the  fish  would 
increase  the  dissolved  lime,  but  that  conversely  the  richness  of  the 
water  in  lime  would  increase  its  suitability  for  fish. 

Aquatic  plants  on  which  fish  subsist  require  carbonic  acid,  which  is 
carried  to  them  by  the  lime.  J.  F. 

Quantity  and  Quality  of  Milk  yielded  by  different  Races  of 
Cows.  By  W.  Fleischmann  and  P.  Vieth  (Bied.  Centr.,  1881,  870— 
87^5). — These  investigations  were  undertaken  to  ascertain  the  agri- 
cultural value  of  certain  breeds  of  cows,  chiefly  of  Mecklenburg  stock  ; 
they  are  interesting  only  locally,  containing  nothing  new  either  in 
feeding  of  the  animals  or  in  the  manner  of  estimating  the  results. 

J.   F. 

Composition  of  Human  Milk.  By  J.  Foester  (Ber.,  14,  591 — 
693). — M.  A.  Mendes  has  observed  that  the  proportion  of  fat  in  human 
milk  increases  with  each  successive  emptying  of  the  mammary  gland. 
Similar  observations  have  formerly  been  made,  not  only  with  human, 
but  also  with  asses'  and  cows'  milk.  In  order  to  explain  the  pheno- 
menon, Parmentier  supposes  a  separation  of  cream,  in  the  sinus  lactei, 
whilst  Heynsius  believes  that  the  fat  globules  adhere  to  the  fine  lacti- 
ferous ducts,  and  are  withdrawn  by  subsequent  suction.  The  author 
has  determined  the  solid  constitnents — fat,  milk-sugar,  ash  and  oitro- 
gen — of  samples  of  milk  from  nursing  women,  drawn  from  the  breast 
about  six  hours  after  the  last  suckling  of  the  child.  He  considers 
that  Heynsius'  hypothesis  is  plausible,  but  that  further  investigation 
is  required  to  confirm  it.  Y.  H.  V. 

Serum  Albumin  in  Muscle.  By  B.  Demant  {Zdtschr.  f.  Physio^ 
Ghem.,  4,  884). — The  author  compared  the  amount  of  serum  albumin  inj 
the  blood  and  muscles  of  two  rabbits  and  a  dog.  The  blood  was  defi-i 
brinated,  then  treated  with  a  large  quantity  of  3  per  cent,  sodium 
chloride  solution,  decanted  from  the  separated  corpuscles,  and  mag-] 
nesium  sulphate  added  to  the  fluid  to  saturation,  to  precipitate  the^ 
globulin.  The  muscles  were  treated  in  a  similar  manner,  with  th^ 
following  results : — 

Serum  Albumin  per  cent. 
Blood.  Muscle.  '^^ 

Eabbit(l) 2-980  1772 

„      (2) 3-399  1-811 

•  Dog 1-722  1-448 

The  quantity  of  serum  albumin  in  the  muscles  suffers  less  variatioi 
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than  that  of  the  blood.  The  amount  of  blood  in  the  muscles  in  the 
case  of  the  rabbit  was  almost  nil.  In  the  dog  the  author  estimated  it 
at  6'06  per  cent.  W.  N. 

Phenol  Ethers  in  the  Animal  Body.  By  A.  Kossel  (Zeitschr.  f. 
Physiol.  Chem.,  4,  296). — The  author  gave  phenetoil,  CeHs.OEt,  to 
dogs,  in  doses  of  from  8  c.c.  to  10  c.c,  and  found  subsequently  in  their 
urine  a  non-nitrogenous  acid,  of  the  formula  CuHisOg,  "  chinaethonic 
acid,"  which  is  laevorotatory  (about  63°),  and  does  not  reduce  an  alka- 
line solution  of  cupric  oxide;  it  may  be  isolated  by  acidifying  the 
evaporated  urine  strongly  with  sulphuric  acid,  and  then  shaking  witb 
ether.  After  distilling  off  the  ether,  the  residue  in  the  course  of  eight 
days  yields  warty  masses  of  crystals,  which  may  be  obtained  pure  by 
recrystallisation  from  alcohol.  Heated  with  acids,  it  decomposes  into 
an  acid,  having  apparently  close  resemblance  to  glvcuronic  acid,  and 
an  aromatic  substance,  which  yields  quinone  on  oxidation. 

W.  N. 

Glycerolphosphoric  Acid  in  Normal  Human  Urine.  By 
SOTNISCHEWSKY  (ZeiYsc/^r.  /  Physiol.  Ghent.,  4,  214), — Considoriiig  the 
wide  distribution  of  lecithine  and  glycerolphosphoric  acid  in  the 
tissues  and  fluids  of  the  body,  the  author  thought  it  would  not  impro- 
bably be  found  in  the  urine,  and  accordingly  proceeded  as  follows  : — 
10  litres  of  urine  were  treated  with  milk  of  lime  and  calcium  chloride, 
to  separate  the  phosphates  ;  the  filtrate  was  evaporated  thoroughly, 
and  the  residue  extracted  with  alcohol;  the  portion  insoluble  in  alcohol 
was  dissolved  in  water,  and  ammonia  and  magnesia  mixture  added,  to 
get  rid  of  phosphates  still  present.  After  standing  for  some  time,  this 
was  filtered,  and  the  filtrate  boiled  after  strongly  acidifying  with  dilute 
sulphuric  acid.  The  fluid  now  contained  free  phosphoric  acid,  which 
could  be  detected  by  ammonia  and  magnesia  mixture,  and  glycerol 
was  detected  by  the  acrolein  and  borax  reactions,  after  evaporation 
and  treatment  with  absolute  alcohol.  W.  IST. 

Occurrence  and  Origin  of  Methylamine  and  Methylcarba- 
mide  in  Urine.  By  J.  Schiffkr  {Zeitschr.  f.  PhijdoJ.  C/ion.,  4,  287). 
— The  author  has  followed  up  the  researches  of  Baumann  and  v.  Mering 
on  the  subject,  by  boiling  urine  with  strong  alkalis.  Dog's  urine, 
after  exclusive  meat  diet,  was  distilled  with  potash,  and  the  ammonia 
received  in  hydrochloric  acid.  The  evaporated  residue  gave  Hoff- 
mann's isonitril  reaction,  and  also  contained  amine  bases;  these  were 
also  separated  by  treating  the  urine  with  milk  of  lime  in  the  cold, 
and  urine  when  so  treated  and  boiled  with  potash  yielded  no  amine 
bases. 

Rabbit's  urine  gave  the  isonitril  reaction  only  very  feebly,  or  not  at 
all.  This  the  author  attributes  to  the  smaller  quantity  of  creatine  in 
the  food  of  the  Herbivora.  The  experiment  of  feeding  a  rabbit  with 
creatine  was  tried,  and  the  urine  of  the  next  24  hours  when  distilled 
with  potash  gave  a  strong  isonitril  reaction,  and  also  that  of  the  next 
day.  Creatine  itself  treated  in  this  way  gave  no  amine  bases.  The 
rabbit's  urine,  after  feeding  with  creatine,  yielded  no  amine  bases  to 
milk  of  lime  ;  hence  the  author  concludes  that  it  could  not  contain  any 
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methylamine,  but  only  methylcarbainide.  When  the  dog  was  put  on  a 
milk  diet,  the  methylamine  in  the  urine  fell  considerably.  The  con- 
clusion is  that  the  methylguanidine  group  of  creatine  is  decomposed 
into  ammonia,  methylamine,  and  carbonic  acid,  but  that  only  in  rabbits 
the  methylamine  passes  into  methylcarbamide.  When  methylamine 
hydrochloride  was  given  by  the  mouth,  no  methylamine  was  found  in 
the  urine  of  a  rabbit  until  it  was  distilled  with  potash.  W.  N. 

Oxidation  of  Aromatic  Hydrocarbons  in  the  Animal 
Organism.  By  M.  Nencki  and  P.  GiACOtiA  (Zeitschr.  f.  Physiol. 
Ghem.,  4,  325). — After  feeding  with  ethylbenzene,  CeHgEt,  hippuric 
acid  was  found  in  the  urine  of  a  dog ;  the  ethyl  group  was  also  oxi- 
dised in  the  body;  not  more,  however,  than  a  sixth  part  of  the  quan- 
tity theoretically  to  be  expected  was  obtained.  The  combined  sul- 
phuric acid  of  the  urine  showed  no  increase.  Normal  propylbenzene, 
CeHgPr,  was  oxidised  to  benzoic  acid  ;  on  the  other  hand,  isopropyl 
benzene,  C6H5.CHMe2,  yielded  neither  hippuric  acid  nor  any  aromatic 
acid.  The  combined  sulphuric  acid  of  the  urine  showed  a  decided 
increase,  and  apparently  oxycymene  was  formed,  although  it  was  not 
isolated. 

Butylbenzene  was  not  oxidised  to  benzoic  acid,  although  the  sul- 
phuric acid  of  the  urine  increased  after  it  was  given,  and  this  increase 
extended  over  several  days.  By  distillation  of  the  urine  with  acids, 
colourless  oily  drops  were  obtained,  probably  hydroxybutylbenzene. 
Benzene  produced  much  the  same  effect  on  the  sulphuric  acid  as  butyl- 
benzene,  only  it  lasted  longer  ;  phenol  and  catechol  were  found  in  the 
urine.  After  larger  doses  of  benzene,  quinol  was  also  found  in  the 
urine  (human). 

Generally,  the  hydrocarbons  were  afFected  with  difficulty;  they 
remained  a  long  time  in  the  tissues,  and  the  oxidation  always  affected 
the  benzene  nucleus  itself,  or  the  carbon-atom  united  with  it.  In  men 
phenylgly collie  acid  in  doses  of  5  to  7  grams^  appeared  to  have  no 
influence  on  the  fever  temperature,  and  was  eliminated  unchanged. 

■W.  N. 
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Action  of  Ozone  on  Germs  contained  in  the  Air.    By  E. 

Chappuis  {Bull.  8oc.  Ghim.  [2],  35,390). — Dust  collected  from  thel 
air  on  plugs  of  cotton- wool,  and  introduced  into  solutions  of  yeast, 
caused  a  turbidity  in  a  few  days,  but  if  the  plugs  containing  the  dust 
were  previously  subjected  to  the  action  of  a  current  of  ozonised  air, 
no  turbidity  was  produced  at  the  end  of  20  days.  It  is  evident  there- 
fore that  all  germs  suspended  in  the  air,  capable  of  developing  in  solu- 
tions of  yeast  from  beer,  are  killed  by  ozone.  C.  H.  B. 

A  Yeast  Incapable  of  Producing  an  Invertive  Fermentation. 
By  B.  Roux  (Bull  Soc.  GUm.  [2],  35,  371— 372).— A  yeast  was  obtained 
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from  a  sample  of  altered  glucose  capable  of  producing  fermentation  in 
glucose,  and  which,  like  ordinary  yeast,  grows  by  budding,  without 
forming  mould,  yet,  unlike  it,  produces  no  fermentation  in  a  solution 
of  cane-sugar,  notwithstanding  its  slow  development,  and  that  it 
derives  from  the  sugar  the  hydrocarboj)s  necessary  for  its  growth.  If 
the  cane-sugar  be  inverted  by  the  ferment  of  ordinary  yeast  or  dilute 
acids,  this  yeast  will  produce  rapid  fermentation.  It  does  not  ferment 
milk-sugar.  Like  ordinary  yeast,  it  will  develope  in  yeast  water  free 
from  sugar,  and  its  cells  present  the  same  elongated  and  ramified 
appearance  after  living  in  the  liquid  after  alcoholic  fermentation  has 
ceased.  L.  T.  O'S. 

Influence  of  Heat  on  the  Growth  of  Beets  and  Potatoes.    By 

H.  Briem  {Bied.  Centr.,  1880,  878— 882).— There  is  no  doubt  that  such 
atmospheric  conditions  as  moisture,  direction  of  air  currents,  pressure, 
&c.,  have  great  influence  on  vegetation,  but  they  are  only  of  secondary 
importance  compared  with  that  of  heat,  which  is  a  primary  factor. 

The  author  commenced  in  March  to  plant  beet  seeds  and  potatoes 
at  regular  intervals,  1st  and  16th  of  each  month,  noted  the  period  of 
their  first  appearance  above  the  ground,  their  period  of  full  bloom  and 
fitness  for  gathering,  added  together  the  temperature  of  each  day, 
omitting  all  days  colder  than  4°  C.  (89'20"  F.)  in  the  case  of  beets,  and 
8°  C.  (50°  F.)  in  the  case  of  potatoes.  The  beets  sown  on  IGth  April 
and  16th  June  required  a  total  temperature  of  117"  C.  in  each  case, 
but  in  the  former  period  it  was  spread  over  12  days,  wdth  a  daily 
average  of  9*8°,  and  in  the  latter  case  equal  progress  was  made  in 
G  days,  with  an  average  of  19*6°. 

Potatoes  aflTorded  a  still  more  striking  example.  On  April  1st,  the 
planting  of  one  plot  was  made  ;  it  required  45  days  to  bring  out  the 
leafbuds ;  another  plot  planted  on  16th  June  required  but  14  days  to 
reach  the  same  stage,  yet  the  total  amount  of  heat  received  by  both 
was  the  same — 284 — 289°  C°. ;  in  one  case,  however,  the  daily  average 
was  only  6*4°,  and  in  the  other  20'3°  C. 

The  same  rule  appears  to  hold  good  in  every  period  of  the  growth 
of  the  experimental  plants.  The  author  puts  it  in  the  form  of  a  law, 
that  the  higher  the  daily  average  of  temperature,  the  more  rapid  the 
growth  of  the  plant,  but  admits  that  the  amount  of  moisture  in  the 
soil  exercises  considerable  influence ;  and  that  heat  without  moisture  is 
insufficient.  He  also  admits  that  the  requisite  amount  of  heat  spread 
over  the  whole  period  is  far  more  efficacious  than  a  low  average  fol- 
lowed by  a  sudden  elevation  of  temperature.  The  author  says  as  a 
result  of  his  experiments,  carried  out  carefully  for  tw  >  years,  that  too 
early  planting  of  potatoes  is  injurious,  but  they  should  not  be  planted 
so  late  as  to  let  their  period  of  ripening  run  into  the  time  when  the 
daily  average  of  temperature  begins  to  decline.  J.  F. 

Fertilisation  of  Cereals.  By  v.  Liebenberg  {Bled.  Gentr.,  1880, 
915 — 916). — A  single  bloom  of  wheat  is  shown  to  be  capable  of  self- 
fertilisation,  and  a  second  experiment  showed  the  possibility  of  ex- 
ternally effecting  it,  but  apparently  with  less  prospect  of  success  ;  the 
probability  is  that  self-impregnation  is  the  rule,  the  other  the  excep- 
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tion.  Rye-blossoms  cannot  successfully  fertilise  themselves.  Rimpau 
from  his  researches  concluded  that  single  blossoms  were  not  capable  of 
self-fertilisation,  but  the  author  thinks  that  although  such  sterility 
may  be  a  general  rule,  exceptions  doubtless  occur.  Two  ears  of  one 
and  the  same  plant  can  fertilise  each  other ;  possibly  the  different 
results  of  the  author's  and  E-impau's  researches  are  referable  to  dif- 
ferent conditions  of  the  flower. 

With  barley,  according  to  Delphino,  self-fructification  is  possible  so 
long  as  the  ear  remains  in  its  sheath.  The  author's  experiments  show 
that,  as  a  general  rule,  cereals  are  self- fertilising,  but  are  capable  of 
impregnation  from  extenaal  sources.  •  J.  F. 

Development  of  Sugar  in  Sorgho.  By  P.  Collier  (Bied.  Centr., 
1880,  916).—  In  order  to  obtain  the  best  results  it  is  necessary  to  cut 
the  stems  while  yet  green,  but  fully  ripe,  that  is,  just  when  the  seeds 
begin  to  harden  and  are  nearly  ready  to  fall ;  the  plants  at  this 
time  contain  the  largest  quantities  of  saccharose  and  glucose,  and  the 
proportion  between  crystallisable  and  non-crystallisable  sugar  has 
reached  its  most  favourable  stage.  The  results  are  then  most  profitable. 

J.  F. 

Decomposition  of  Albumin  in  Plants.  By  E.  Schulze  {Bied. 
Centr.,  1880,  907 — 911). — This  is  a  reply  to  a  criticism  on  the  author's 
previous  papers.  All  albuminoids,  when  decomposed  by  acids  or 
alkalis,  have  yielded  aspartic  acid,  in  addition  to  leucine,  tyrosine, 
and  glutamic  acids,  and  no  such  compound  has  yet  been  examined 
which  contains  one  of  these  amido-acids  in  overwhelming  proportion 
with  mere  traces  of  the  others  ;  it  is  improbable  that  any  albumin  exists 
which  is  without  leucine  or  asparagine-yielding  atoms.  These  atom 
groups  must  necessarily  be  produced  if  albumin  is  formed  in  the  plant 
at  the  cost  of  leucine,  asparagine,  or  other  nitrogenous  organic 
material ;  in  what  manner  this  takes  place  is  not  understood,  but  it 
must  be  in  consequence  of,  or  accompanied  by,  radical  alterations  in 
their  atomic  combinations.  When  albumin  decomposes  in  a  plant,  and 
in  process  of  growth  is  reproduced,  the  asparagine  is  reabsorbed  and 
albumin  continues  to  be  formed  at  the  cost  of  the  other  amides ;  when 
the  albumin  is  again  decomposed,  there  is  necessarily  more  asparagine 
present  than  originally  existed.  This  accounts  for  the  accumulation 
ot  asparagine  in  budding  plants,  and  the  author  says  that  in  previous 
communications  he  has  not  gone  further  than  this,  and  repeats  his 
theory  that  in  consequence  of  repeated  renewals  and  decompositions 
products  of  albumin  are  transformed  into  asparagine.  J.  F. 

Investigation  into  the  Cause  of  Beet-sickness  in  Soils.    By 

J.  KiJHN  and  others  (Bied.  Centr.,  1880,  859 — 865). — The  symptoms 
of  beet-sickness  are  very  various,  many  of  them  being  easily  explained  ; 
others  are  difficult  to  account  for  ;  the  latter  are  the  subjects  of  the 
present  investigations.  Their  general  character  is  a  falling  off  in  the 
yield  of  roots  and  deterioration  of  their  quality,  occurring  in  strips 
and  patches  of  the  field ;  the  disease  quickly  attacks  the  remainder  of 
the  crop,  and  renders  whole  districts  useless  for  the  cultivation  of 
sugar-beets. 
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However  reasonable  the  hypothesis  may  appear,  that  the  disease  is 
due  to  impoverishment  of  the  soil  by  constant  crops  of  the  same  root 
withdrawing  the  minerals  necessary  to  the  growth  of  beets,  it  is  yet 
strange  that  the  researches  of  Kiihn  on  this  subject,  wherein  he  attri- 
butes the  cause  of  the  disease  to  the  parasite  called  nerjiatod,  observed 
by  Schacht,  have  not  attracted  more  attention.  The  authors  under- 
took to  investigate  the  subject,  and  at  starting  proposed  for  solution 
the  two  following  questions : — Firstly,  has  it  been  definitely  proved, 
anywhere,  that  the  sickness  is  due  to  deficiency  of  nutriment  y  and, 
secondly,  have  parasites  appeared  only  in  places  where  such  a  de- 
ficiency has  been  proved  to  exist,  or  are  they  found  also  in  localities 
where  there  is  abundance  of  the  necessary  plant  food  ?  To  solve  the 
first,  analyses  were  made  of  healthy  and  sick  soils.  The  nutritive  con- 
stituents of  the  two  were  tolerably  equal  in  amount,  but  the  destructive 
parasites  were  numerous  on  the  plants  in  the  unhealthy  portion  in 
proportion  to  the  intensity  of  the  disease.  As  a  further  trial,  chicory, 
a  crop  demanding  the  same  materials  for  its  growth  as  beet,  was 
planted  in  one  of  the  sick  fields  and  it  flourished  greatly.  The 
parasitic  origin  of  the  malady  having  been  established,  the.  problem  of 
extirpating  the  parasite  next  presented  itself,  and  was  solved  by 
burning  the  surface  of  the  field  after  the  manner  recommended  by 
Beatson.  Fire  was  laid  in  trenches,  and  the  surface  soil  lightly  laid 
on  the  top ;  when  ignited,  further  quantities  were  added  in  such  a 
manner  that  a  strong  but  dull  heat  is  attained — a  temperature  of  50"" 
killed  but  few  of  the  insects ;  at  62^  they  were  all  killed ;  the  field 
was  re-tilled  and  re-sown  with  the  best  results,  an  excellent  crop 
being  obtained,  and  the  fact  demonstrated  that  the  disease  can  be 
easily  eradicated,  and  the  same  land  used  time  after  time  for  crops 
of  beet — a  most  important  matter  to  sugar  manufacturers.  The  cost 
of  burning  is  considerable,  and  could  not  be  well  applied  on  a  large 
scale ;  but  as  a  means  of  stopping  the  spread  of  the  insects  when  they 
first  appear,  it  is  strongly  recommended. 

The  authors  carried  out  other  interesting  experiments  by  infecting 
healthy  soil  by  means  of  the  refuse  of  diseased  roots,  restoring  them  to 
their  normal  condition  by  burning  and  in  other  ways  proving  the 
truth  of  their  discovery.  Attempts  to  destroy  the  pest  by  chemical 
agents  are  discussed,  but  dismissed  because  of  their  great  expense, 
caustic  lime  being  the  only  material  which  can  be  recommended,  and 
its  efficacy  is  doubtful. 

Experiments  were  afterwards  made  to  ascertain  if  the  nematods 
were  peculiar  to  the  beet,  and  for  that  purpose  180  different  vegetables 
were  planted  in  an  infected  field  ;  very  many  of  them  were  attacked, 
which  weakens  the  theory  of  rotation  of  crops  being  a  protection 
when  burning  is  not  resorted  to.  The  authors  recommend  the  fields 
to  be  thickly  sown  very  early  in  the  season  ;  the  roots  when  formed 
are  attacked  by  the  insect,  and  their  larvro  can  be  removed  by  care- 
fully pulling  up  all  the  young  plants  and  destroying  them  ;  the  field  is 
then  resown,  and  with  a  fair  chance  of  better  crops.  Cautions  are 
given  against  manuring  with  refuse  of  infected  plants  or  dung  of 
animals  fed  on  such  roots,  and,  in  case  of  a  rotation  of  crops,  wheat  or 
barley  is  recommended  instead  of  oats  or  rye.  J.  F. 
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Composition  of  Fodder.  {La^idw.  Ver sucks. -Stat.,  26,  318 — 321.) 
— A  commission  on  the  motion  of  J.  Konig  has  been  appointed  to 
consider  the  relative  values  of  different  kinds  of  fodder. 

The  following  table  of  analyses  has  been  formed  by  the  Commis- 


sioners 


Average  composition. 

Water. 

Protein. 

Fat. 

N-free 
extract. 

Cellu- 
lose. 

Ash. 

Ik^aize            ......... 

46 
18 
12 
21 
89 
18 
71 
102 
133 
83 
11 
35 
107 
45 
26 
27 
19 

14-21 
15-93 
13-50 
12  07 
13-57 
11-54 
10-47 
12-23 
11-24 
12-47 
11-54 
11-15 
10-37 
10-92 
9-33 
12-14 
10-60 

9 
25 
35- 
14 
13 

9 
10 
14 
31 
28 
32 
46 
16 
17 
20 
36 
72 

86 
06 
56 
05 
56 
88 
85 
53 
11 
-89 
74 
-12 
•28 
-13 
-03 
-77 
•66 

4-54 

1-55 

5  15 

4-17 

3-37 

7-28 

9-94 

3-17 

9-89 

10-33 

7-84 

6-64 

10-45 

3-70 

11-39 

12  00 

12-27 

66-85 
46-88 
27-23 
58-34 
54-98 
63-28 
47  01 
59-53 
29-18 
30-33 
23-46 
25-82 
37-71 
41-34 
,  39  -79 
20  -31 
0-72 

2-91 
7-36 

14-56 
7-30 
8-85 
2-71 

11-86 
5-95 

11  19 
9-79 

12-15 
5-64 

21-36 

22-99 

13-90 
8-47 

1-63 

Field  beans 

Xjupinps 

3-21 
4-00 

Wheat  bran  (fine)..  .. 
(coarse).. 

Rice  flour  (fine) 

(coarse)  . .  . 

Rye  bran. .  .    

Rapeseed  cake 

4-07 
5-65 
5-31 
9-87 
4-56 
7-39 
8-19 

Poppyseed  cak« 

Earthnut  cake 

Palmkernelcake    

flour 

Cocoanut  cake 

11-27 
4-63 
3-93 
3-92 
5-56 

10  31 

Flesh-fodder  flour .... 

3-75 

J.  T. 

Cotton-seed  Meal  as  Fodder  for  Milch  Cows.  By  K.  Presser 
{Bied.  Gentr.,  1880,  913 — 914). — The  composition  of  the  meal  used  in 
the  experiments  was  : — 


Protein 

Non-nitrogenous 

Water. 

matter. 

Oil.             extract.         Cellulose. 

Ash. 

11-3 

31-6 

9-6            29-4            11-0 

71 

The  animals  are  described  as  somewhat  unsuitable,  but  the  results  of 
adding  the  meal  to  their  previous  fodder  was  surprising ;  in  every 
case  there  was  a  marked  increase  both  in  the  flesh  put  on,  and  in  daily 
yield  of  milk,  the  profit  being  greatly  in  excess  of  the  additional  cost 
of  fodder.  J.  F. 

Examination  of  Linseed-cake  and  Meal.  By  F.  Holdenfleiss 
(Bied.  Gentr.,  1880,  913). — Twenty-two  samples  were  examined,  and 
but  ten  found  pure ;  as  a  rule  the  cakes  were  purer  than  the  meals, 
not  a  single  sample  of  the  latter  being  free  from  adulteration.  A 
favourite  pretext  for  sophistication  seems  to  be  a  desire  on  the  part  of 
the  vendors  to  save  the  buyers  trouble  by  breaking  up  the  cake,  the 
opportunity  being  taken  to  mix  deleterious  or  worthless  substances, 
which  consist  chiefly  of  mangold  and  rape-cake,  wheat-chaff,  clover- 
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i; 

f      cleanings,  &c.,  &c.     The  pure   cakes  showed  great  variations  in  their 

;      composition,  the  oil  ranging  from  5'2  up  to  175  per  cent. 

^  J.  F. 

Analysis  of  Forage  Biscuits.  By  C.  J.  H.  Warden  (Ghem.  News, 
42,  287). — These  biscuits,  obtained  from  Calcutta,  were  circular  in 
shape,  with  a  central  hole,  and  weighed  gn  an  average  100  grams  each. 
A  physical  examination  resulted  in  the  detection  of  linseed,  peas, 
and  husks  not  unlike  those  of  barley.  In  order  to  obtain  a  sample 
for  analysis,  portions  of  several  biscuits  were  pulverised.  100  pts. 
contained : — 

Water 13-666 

Albuminoids  ....  15-594  (=  N  x  6-33) 

Carbohydrates  .  .  56*953 

Fibre 1-237 

Fat 7-623 

Ash    4-927 

The  ash  contained  iron,  phosphoric  acid,  sulphuric  acid,  and  traces 
of  nitric  and  carbonic  acids,  together  with  lime,  &c.  Chloride  of 
sodium  was  present  to  the  extent  of  0*806  per  cent,  calculated  on  the 
biscuits.  Fat  is  present  in  rather  larger  amount  than  is  usual  in  the 
diet  of  horses.  The  linseed  was  probably  in  the  form  of  meal  after 
removal  of  most  of  the  oil,  and  was  most  likely  added  as  a  material 
with  which  to  agglutinate  the  other  ingredients,  and  so  admit  of  a 
finer  biscuit  being  manufactured.  It  is  at  the  same  time  nutritious, 
Hnd  forms  fat.  Nine  horses  were  selected  for  experiment,  all  country 
bred,  of  nearly  similar  shape,  size,  and  condition,  and  all  subjected  to 
the  same  treatment  as  regards  work.  They  were  watered  three  times 
a  day  before  each  feed ;  none  of  them  had  any  bedding.  The  experi- 
ment lasted  for  about  three  months,  and  it  was  found  that  the 
nourishing  properties  of  the  biscuits  were  very  good,  and  that,  with 
one  exception,  all  the  horses  had  kept  their  condition  and  carried  good 
coats.  Three  horses  were  fed  on  4  seers  of  grain  and  about  15  seers  of 
grass  daily;  three  horses  on  3  lbs.  of  biscuits  and  about  15  seers  of 
grass ;  and  three  horses  on  6  lbs.  of  biscuits  only,  no  grass  being 
allowed.  D.  B. 

Estimation  of  the  Absorptive  Power  of  Soils,  By  A.  Mayer 
{Bied.  Gentr.,  1880,  912). — The  author  has  devised  an  apparatus  for 
the  purpose  of  verifying  the  correctness  of  some  theories  previously 
enunciated  in  various  agricultural  publications.  It  consists  of  a  zinc 
vessel  made  in  the  form  of  a  prism,  witli  a  perforated  bottom,  20  cm. 
high,  and  of  1  litre  capacity.  A  sandy  foresD  soil  absorbed  water  equal 
to  26-3  per  cent,  in  weight  or  376  per  cent,  in  volume  when  com- 
pletely filled  with  the  sample  ;  30-3  j)er  cent,  in  weiglit  and  42'4  per 
cent,  in  volume  when  the  vessel  was  but  half  filled.  A  loamy  clay 
from  the  drained  part  of  Haarlem  Sea  absorbed,  when  filled,  42-9  per 
cent,  weight,  44*1  per  cent,  volume,  and,  when  half  filled,  42*1  per 
cent,  weight,  43-2  per  cent,  volume. 

The  author  thinks  that  the  estimation  of  the  absorptive  property 
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clay  soils  may  be  well  carried  oat  by  older  and   hitherto   rejected 
methods,  but  that  there  is  a  danger  of  inaccuracy  with  sandy  soils. 

J.  F. 
Removal  of  Iron  from  Newly-broken  Soil.  By  C.  Patz  {Bied. 
Centr.,  1880,  911 — 912), — Subsoil  drainage  is  strongly  recommended. 
The  iron  is  generally  found  close  beneath  the  surface  soil,  at  the  level 
of  the  subsoil  water  which  cai'ries  it  upwards,  and  it  there  forms  with 
the  sand  present,  hard  reddish  masses  of  almost  stony  nature,  hard 
to  work  with  the  spade.  The  carrying  out  of  an  intelligent  system  of 
drainage,  where  the  main  drains  are  laid  deeper  than  a  meter,  at  right 
angles  to  the  feeding  drains,  and  at  a  distance  between  each  two 
drains  of  ten  times  the  depth,  will  prevent  the  rising  of  the  water, 
and  no  iron  will  be  found  above  the  level  of  the  pipes.  The  iron 
already  present  will  be  dissolved  by  rains  and  carried  away. 

J.  F. 

Continuous  Cropping  of  Wheat  and  Barley.  By  A.  Voelcker 
(Bied.  Centr.,  1880,  885— 887).— This  is  a  report  of  the  third  year  of 
the  continued  growth  of  wheat  and  barley  on  certain  light  soils  at 
Woburn.  The  results  of  both  crops  were  less  satisfactory  than  in  pre- 
ceding years,  which  is  attributed  chiefly  to  the  very  unfavourable 
character  of  the  season,  and,  in  the  case  of  the  wheat,  to  an  attack  of 
wire-worm  and  smut.  The  most  unsuccessful  plots  were  those  un- 
manured,  which  were  much  behindhand  both  in  grain  and  straw. 
Mineral  manures  applied  to  wheat  and  combined  with  ammonium  salts 
yielded  the  best  results.  Mineral  manures  with  sodium  nitrate  were 
less  successful.  Stable  manure  yielded  a  fairly  satisfactory  result. 
The  author  thinks  that  short,  well-rotted  stable  manure  is  better  for 
wheat  than  long  and  fresh. 

The  barley  experiments  do  not  differ  materiallv  from  the  wheat. 

J.  F. 

Action  of  Water  in  the  Process  of  Irrigation.  By  J.  Konig 
(Bied.  Centr.,  1880,  849 — 855). — The  beneficial  effects  of  irrigation, 
according  to  Theil,  are  due  to :  1st.  The  supply  of  indispensable 
water  to  the  plant.  2nd.  The  prevention  of  heat  by  radiation.  3rd. 
The  solution  of  plant-foods  already  present  in  the  soil ;  and  lastly,  the 
direct  supply  of  nutriment  in  the  water  itself.  Vincent,  as  early  as 
1845,  expressed  the  same  opinion,  but  believed  the  oxygen  and  car- 
bonic anhydride  contained  in  the  water  had  a  certain  effect.  These 
theories  induced  the  author  of  the  present  paper  to  undertake  expe- 
riments which,  continued  over  many  years  and  on  different  meadows, 
have  fully  confirmed  their  truth. 

The  quantity  of  water  originally  used  was  measured,  as  was  also 
that  flowing  away,  certain  errors  being  unavoidable  from  the  variations 
of  temperature  and  from  the  liability  of  the  water  to  leak  away  into 
the  subsoil  through  holes  or  soft  places. 

The  quantity  of  inorganic  matter  abstracted  from  water  in  flowing 
over  a  meadow  varies  according  to  the  season,  being  greater  in  summer 
than  in  winter.  It  corresponds  with  the  more  or  less  vigorous  growth 
of  the  plants,  and  does  not  arise  from  absorption  by  the  soil  (potash, 
ammonia,  and  phosphoric  anhydride  excepted).     The  poverty  or  rich- 
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ness  of  the  soil  in  certain  ingredients  affects  the  results.     An  example 
is  given  of  the  summer  irrigation  of  a  certain  meadow : — 


C02. 

208-4 

CaO. 
121-0 

MgO. 
5-4 

KjO. 
1-9 

Nap. 

4-3 

SO3. 
16-3 

NO,. 
23 

228-9 

132-7 

6-3 

1-5 

3-8 

14-7 

1-6 

Unused  water. . 

Water      used  1 

frequently,  j 

Calcium  and  magnesium  have  been  withdrawn  from  the  soil  in  pro- 
portion to  the  increase  of  carbonic  acid  on  the  used  water. 

The  winter  irrigation  shows  an  increase  of  sodium,  sulphuric  acid, 
and  nitric  acid,  the  reverse  of  that  in  summer. 

Suspended  matters  invariably  sink  to  the  bottom ;  therefore,  water 
can  be  employed  as  a  vehicle  for  manures  with  very  good  effect.  As 
an  example  the  author  gives  the  following : — From  a  certain  meadow, 
in  which  a  course  of  daily  irrigation  was  carried  out,  a  crop  of 
4,000  kilos,  of  hay  per  hectare  was  taken.  The  quantities  removed 
from  and  added  were  as  follows : — 

K2O.      Na^O.       CaO.       M5O.         P-A-       SO3. 

^Tov^Jd'"''^''^''^"}       ^2'^        1^*^        ^^'^        ^^'^        ^^'^  ^'^ 

Added  during  irri-  1         ^       ^^,^       ^^.g       ^G-G         3-2       54-8 
gation J 

The  water  of  rivers  and  streams  contains  more  or  less  materials 
required  by  plants ;  but  in  clear  waters,  which  do  not  flow  through 
populous  places,  the  phosphoric  acid  is  in  very  small  quantity.  The 
author's  experience  leads  him  to  recommend  manuring  with  super- 
phosphate in  combination  with  irrigation- 
Irrigation  water  does  not  always  have  a  manurial  effect,  but  its 
beneficial  action  is  due  to  the  oxygen  it  contains  stimulating  and 
facilitating  other  chemical  combinations.  However,  the  author  has 
not  been  successful  in  estimating  the  increase  or  decrease  of  oxygen. 
He  attaches  considerable  value  to  irrigation  as  a  regulator  of  the  tem- 
perature of  the  soil;  the  latter  is  a  better  conductor  of  heat  than 
water.  In  cold  seasons,  water  being  warmer  than  the  earth,  the  heat 
is  quickly  absorbed.  In  autumn  the  irrigated  land  is  protected  by  the 
water  from  the  early  frosts.  In  spring,  the  warmer  irrigation  water 
helps  to  thaw  the  hardly-frozen  soil  and  allows  vegetation  to  start. 
From  this  cause  irrigated  meadows  are  at  this  season  greener  and 
fresher  in  appearance  than  other  meadows  not  so  treated.  In  summer 
the  case  is  different ;  the  water  is  then  colder  than  the  soil,  and  it 
cools  the  heated  fields.  Sewage  added  to  the  water  used  for  irrigation 
yields  up  all  its  valuable  ingredients  to  the  soil,  and  when  several 
times  employed,  it  is  found  to  retain  no  traces  of  its  manurial  quali- 
ties. J.  F. 

Rotation  of  Crops.  By  A.  Voelcker  (Bled.  Centr.,  1880,  887— 
890). — The  third  annual  report  of  a  four-yearly  rotation  of  crops  on 
the  experimental  farm  at  Woburn.  The  first  parcel  was  sugar-beet 
following  wheat ;  there  were  four  divisions  differently  manured,  but 
the  results  of  all  were  inferior  to  the  preceding  year,  owing,  in  the 
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author's  opinion,  to  the  unfavourable  weather,  deficiency  of  heat  and 
sunshine,  &c.  The  second  division  was  a  clover  and  rye-grass  mixture, 
following  barley.  Sheep  were  let  in  on  the  stubble  and  fed  with  arti- 
ficial food,  the  time  they  were  on  the  field  varying  on  each  plot ;  the 
crop  was  also  inferior  to  the  previous  year.  Wheat  succeeding  rye- 
grass, and  barley  following  sugar-beets  were  the  other  crops,  and  they 
turned  out  well,  considering  the  bad  season  and  the  light  nature  of  the 
soil  at  Woburn ;  their  yield  was  larger  than  in  the  previous  year. 

J.  E. 
Manure.     By  Fleischer  (Landw.  Versuchs.-Stat,  26,  385 — 388).— 
The  author  has  communicated  analyses  of  the  nightsoil  of  the  towns 
of  Groningen,  Emden,  and  Bremen. 

(1.)  (2.)  (a.)  (4.)  (5.)  (6.) 

H2O 61-4  97-1  317  18-5  557  278 

Insol.  in  HCl  . .  17-4  —  356  _  _  _ 

N 0-6  0-29  0-52  0-22  0-43  079 

K2O 0-24  0-36  0-26  0-22  0-42  0*66 

CaO 1-8  —  271  —  177  2-43 

P2O6 0-5  0-07      0-51  0-31  0-48  0-95 

Total  solids ... .        —  2-9  _  _  _  _ 

(1)  Is  the  mean  of  four  analyses  of  Groningen  compost;  (2)  is  the 
mean  of  two  analyses  of  liquid  manure  collected  in  the  same  town ; 
(3)  is  the  mean  of  three  analyses  of  pail  manure  from  the  town  of 
Bremen ;  (4)  street-sweepings  from  Bremen,  mean  of  three  analyses 
(the  constituents  suitable  for  plant-food  only  given)  ;  (5)  Emden  com- 
post, new  ;  (6)  Emden  compost,  old.  J.  T. 

Comparative  Value  of  Soluble  and  Insoluble  Phosphates. 

By  A.  VoELCKER  (Bied.  Gentr.,  1880,  866— 867).— This  paper  is  a 
summary  of  conclusions  arrived  at  by  the  author  after  a  controversy 
which  had  its  origin  in  field  trials  made  by  Jamieson  in  Scotland, 
from  which  he  argued  that  crade  phosphatic  materials,  finely  pul- 
verised, were  very  nearly  as  valuable  as  superphosphates  for  the 
growth  of  Swedish  turnips.  Voelcker  views  the  matter  from  another 
standpoint,  and  after  quoting  numerous  experiments  made  by  himself 
and  others,  enunciates  his  opinions  in  the  following  eight  proposi- 
tions : — 

1.  Phosphates  are  not  readily  taken  up  by  plants  in  a  soluble  form, 
but  must  be  returned  to  an  insoluble  condition  before  they  yield  their 
useful  properties. 

2.  The  efficacy  of  insoluble  calcium  phosphate  corresponds  with  the 
minuteness  of  division  in  which  it  is  found  in  a  manure. 

3.  The  finer  the  particles  in  a  phosphatic  material,  the  easier  it  is  dis- 
solved in  water,  and  the  more  energetic  its  action  as  a  manure. 
Coarsely-ground  coprolites  and  other  minerals  are  less  useful  than  the 
same  materials  in  fine  powder. 

4.  Calcium  phosphate,  in  porous  soft  bones,  is  more  soluble  and 
energetic  than  in  hard  bones,  and  is  more  available  in  bone  meal  than 
in  crushed  bones. 

5.  Calcium  phosphate,  in  crystallised  mineral  phosphates,  Norwegian, 
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Canadian,  and  Spanish  apatites,  for  example,  is  less  soluble  and 
energetic  than  the  same  amount  contained  in  porous  phosphatic  mate- 
rials, such  as  certain  descriptions  of  phospho-guano. 

6.  Treatment  with  acids  renders  the  material  completely  soluble  in 
water,  and  the  so-formed  superphosphate,  when  put  into  the  ground, 
is  precipitated  in  a  very  fine  state  of  division. 

7.  In  this  precipitated  state,  the  insoluble  phosphate  is  immeasurably 
more  finely  divided  than  it  could  be  obtained  by  mechanical  means, 
and  is  consequently  more  energetic  than  any  raw  material  mechani- 
cally ground. 

8.  The  author's  conclusion  is,  that  the  chemical  treatment  with  acid 
is  the  cheapest  and  best  way  of  rendering  mineral  phosphates  useful 
for  agricultural  purposes.  J.  F. 

Experiments  with  Artificial  Manures.  By  P.  Genat  {Bled. 
Gentr.,  1880,  867 — 868). — At  the  instance  of  the  Agricultural  Union 
of  Luneville,  the  author  carried  out  an  extended  series  of  experiments 
with  artificial  manures  applied  to  different  soils  and  plants.  With 
rye,  the  manuring  showed  a  certain  increase,  but  only  in  the  case  of 
peanut-cake  was  there  a  decidedly  profitable  return. 

Oats  showed  beneficial  results  with  all  kinds  of  manure,  especially 
nitrogen,  on  poor  soils,  but  on  rich  soils  the  increased  production  was 
inconsiderable. 

Meadow,  in  two  series  of  experiments,  did  not  yield  sufficient  sur- 
plus crop  to  cover  the  cost  of  the  manure. 

Potatoes  were  also  tried  in  two  series,  in  soil  which  was  previously 
in  good  manurial  condition.  One  result  showed  a  deficiency ;  the 
other  a  slight  increase.  In  an  additional  experiment  with  very  dry 
soil,  the  crop  was  very  good,  and  the  price  of  the  article  being  high,  a 
fair  profit  was  made. 

In  all  cases  results  were  compared  with  those  on  unmanured  plots, 

J.  F. 

Composition  of  Two  Samples  of  Peat.  By  A.  Petermanx 
{Bied.  Centr.,  1880,  912). — Both  samples  were  air-dried  : — 

No.  1.  No.  2. 

Water  at  100°  C 19-02  29-87 

Organic  matter 7709  55-87 

Ferric  oxide 0*39  1-11 

Potash 0  07  0-22 

.   Soda  023  0-46 

Lime 0-25  396 

Magnesia    traces  0-35 

PjOs— CI— Fe2P,0« traces  traces 

Sulphuric  anhydride    .  .  0-26  133 

Sand  and  silicic  acid    . .  2-69                            7-33 


Containing  nitrogen. 


100-00 

100-00 

0-99  p.  c. 

0-62  p.  c. 

J.  K 
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Potatoes  Manured  with  Peat,  Nitrophosphate,  and  Sodium 
Nitrate.  Bj  W.  H.  (Bied.  Centr.,  1880,  868— 870).— The  experiments 
were  made  with  the  common  American  fodder  potato,  in  an  elevated 
field  with  clean  sandy  soil,  previously  well  tilled  and  cropped  with 
lupines,  winter  rye,  and  American  potatoes. 

The  manures  employed  were,  in  five  experiments,  equal  amounts  of 
peat  soil,  to  two  of  which  different  quantities  of  ammonium  phosphate, 
and  in  three,  of  sodium  nitrate,  were  added;  the  sixth  plot  was 
strongly  manured  with  peat  alone,  the  seventh  with  good  stable 
manure,  and  the  eighth  with  nine  two-horse  wagon-loads  of  compost, 
saturated  with  dirty  water,  and  layered  with  pond  slime,  &c.  The 
result  of  the  nitrogen  in  the  Chili  saltpetre  far  exceeded  that  of  the 
phosphate  in  the  nitrophosphate.  Yery  startling  was  the  effect  of  the 
peat  alone,  which  yielded  better  results  than  even  the  stable  manure ; 
it  was  probably  obtained  from  a  low- lying  moor,  rich  in  nitrogenous 
matter.  In  the  comparison,  it  should  be  noted  that  no  information 
is  given  as  to  the  quantities  of  phosphoric  acid  and  nitrogen  contained 
in  the  manure  employed  in  the  first  five  experiments.  J.  F. 
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A   Simple   Method  of  Determining  Boiling  Points.    By  B. 

Pawlewski  (Ber.,  14,  88). — The  apparatus  employed  consists  of  a  flask 
of  100  c.c.  capacity,  half-filled  with  glycerol  (or  with  sulphuric  acid, 
aniline,  or  paraffin),  into  which  dips  a  test-tube  of  thin  glass,  15 — 
20  cm.  long  and  6 — 7  mm.  wide,  passing  through  a  cork  in  the  mouth 
of  the  flask.  A  few  drops  ("5 — 1'5  c.c.)  of  the  liquid  under  examina- 
tion are  introduced  into  the  tube,  and  a  thermometer  is  held  above  the 
liquid  by  a  stopper  in  the  mouth  of  the  tube.  A  small  side  opening  in 
the  tube,  just  below  the  stopper,  allows  the  escape  of  vapour.  On 
heating  the  contents  of  the  flask,  the  thermometer  rises  rapidly  up  to 
the  boiling  point  of  the  liquid  in  the  tube,  and  then  remains  stationary 
until  the  whole  of  the  liquid  is  evaporated,  notwithstanding  that  the 
temperature  of  the  bath  may  rise  much  higher.  The  method  is  said  to 
be  rapid,  easy,  and  exact.  J.  R. 

Action  of  Organic  Acids  on  Minerals.  By  H.  C.  Bolton 
(Chem.  News,  43,  31 — 34). — The  author  has  investigated  the  action 
of  citric  acid,  alone  or  mixed  with  certain  salts,  on  105  minerals,  a  list 
of  which  is  given,  classified  in  the  groups  (1)  sulphides,  arsenides, 
tellurides,  &c.,  (2)  oxides,  (3)  silicates,  (4)  miscellaneous.  The  re- 
agents used  were  (1),  "  citric  acid,"  an  aqueous  solution  of  the  acid 
saturated  at  18 — 23°,  (2)  "  nitro-citric  mixture,"  solution  (1)  with 
addition  of  solid  sodium  or  potassium  nitrate  (3)  "  iodo-citric  mix- 
ture," solution  (1)  with  addition  of  solid  potassium  iodide  at  the  time 
of  testing. 

Sulphides,  arsenides,  Sfc. — Clausthalite   and  leucopyrite    dissolve  in 
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cold  citric  acid  without  evolution  of  gas.  Alabandite  is  strongly 
attacked  in  the  cold,  with  evolution  of  hydrogen  sulphide,  and  is  com- 
pletely dissolved  on  heating.  It  appears  to  be  the  most  easily  decom- 
posed of  all  the  37  sulphides  yet  examined.  Boulangerite,  jamesonite, 
and  kermesite  are  more  or  less  attacked  by  the  boiling  acid,  but  the 
remaining  minerals  of  the  first  group,  and  sulphur,  resist  its  action. 
All  the  twenty-five  minerals  of  the  first  group,  with  the  exception  of 
realgar,  orpiment,  and  proustite  are  rapidly  and  completely  dissolved 
by  the  "  nitro-citric  mixture,"  in  some  cases  with  production  of  solu- 
tions of  characteristic  colour,  and  even  sulphur  is  partially  oxidised 
to  sulphuric  acid.  Realgar  and  orpiment  are  partially  decomposed 
by  boiling  with  the  "  iodo-citric  mixture,"  but  proustite  and  sulphur 
resist  even  prolonged  heating.  All  the  other  members  of  group  (1) 
are  readily  dissolved  by  it.  These  reactions  afford  further  proof  of  the 
differentiating  power  of  these  reagents. 

Oxides. — Corundum,  spinel,  chrysoberyl,  cassiterite,  rutile,  hyalite, 
and  quartz,  resist  the  action  of  all  three  reagents.  Gummite  is  attacked 
by  cold  citric  acid,  and  melaconite  and  goethite  are  partially  soluble  on 
heating.  Menaccanite  and  washingtonite  are  slightly  attacked  b}^  nitro- 
(jitric  mixture,  and  strongly  by  iodo-citric  mixture,  which  also  attacks 
braunite  and  goethite. 

Silicates. — Cold  citric  acid  decomposes  willemite,  pectolite,  calamine, 
natrolite,  wollastonite,  chrysolite,  chondrodite,  chrysocoUa,  apophjllite, 
rhodonite,  analcite,  chabazite,  stilbite,  deweylite,  nephelite,  lapis 
lazuli,  laumonitite,  herschelite,  thooisonite,  mesolite,  and  prochlorite. 
in  the  first  four  and  some  other  cases  with  gelatinisation.  The  boiling 
acid  strongly  attacks  tephroite,  ilvaite,  gieseckite,  jefferisite,  heulan- 
dite,  genthite,  datolite,  prehnite,  normal  serpentine,  chrysotile,  and 
retinalite,  but  has  little  action  on  parasite,  pyrope,  almandite,  colopho- 
nite,  phlogopite,  bastite,  masonite,  bovvenite,  and  probably  allanite. 
On  the  whole,  citric  acid  acts  on  the  silicates  with  the  same  energy  as 
hydrochloric  acid.  The  nitro-citric  mixture  is  not  more  powerful  in 
its  action  than  citric  acid  alone,  but  the  iodo-citric  mixture  attacks  the 
garnets  already  mentioned,  besides  enstatite,  li3'pGrsthene,  pargasite, 
epidote,  olivine,  augite,  and  almandite.  On  the  other  hand,  orthoclase, 
albite,  labradorite,  hornblende,  spodumene,  pectalite,  actinolite,  asbes- 
tos, beryl,  zircon,  vesuvianite,  zoisite,  iolite,  lepidolite,  leucite,  and 
alusite,  fibrolite,  topaz,  titanite,  staurolite,  kaolin,  wernorite,  diopside, 
kyanite,  talc,  muscovite,  biotite,  ripidolite,  and  tourmaline,  are  not 
attacked  at  all,  or  give  up  only  a  trace  of  iron.  C.  H.  B. 

Quantitative  Estimation   of  Chlorides   in  Urine.     By  Dal- 

KOWSKI  {Centialhlatt  f.  die  nied.  Wiss.,  1881,  177 — 178). — Tlio  author 
has  for  some  time  used  Volhard's  method  of  direct  estimation  with 
silver  and  ammonium  thiocyanide,  which  is  conducted  as  follows  : — 
10  c.c.  of  urine  are  put  into  a  100  c.c.  flask,  and  diluted  to  about 
60  c.c.  2  c.c.  HNTOa  (sp.  gr.  1'2)  and  15  c.c.  silver  solution  (1  c.c.  = 
"01  NaCl)  are  then  added,  the  mixture  is  well  shaken,  the  fiask  being 
kept  closed ;  distilled  water  is  then  added  up  to  the  mark,  and  the 
whole  filtered  ;  the  filtration  takes  but  a  short  time,  and  the  filtrate  is 
absolutely  clear.     80  c.c.  of  the  filtrate  are  placed  in  a  250  c.c.  fiask, 
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with  5  c.c.  of  a  solution  of  amnionio-ferric  sulphate  (saturated  in  the 
cold,  and  free  from  chlorides),  and  the  quantity  of  silver  estimated  by 
ammonium  thiocyanide  solution ;  the  end  of  the  reaction  is  determined 
by  the  blood-red  colour  of  the  ferric  thiocyanide  produced,  and  is  ex- 
ceedingly sharp — the  thiocyanide  solution  being  titrated  with  the  silver 
solution  used — by  this  method  four  estimations  can  easily  be  made  in 
an  hour.  The  calculation  is  simple,  and  the  results  olDtained  from 
several  operations  on  the  same  urine  exceedingly  concordant.  The 
author  then  points  out  the  well-known  defects  of  the  methods  of  titra- 
tion with  silver  using  potassic  chromate  as  an  indicator,  and  titration 
in  the  ash,  after  fusion  with  soda  and  potassic  nitrate,  and  recom- 
mends the  use  of  the  method  above  described.  W.  K. 

Detection  of  Iodine  in  Urine.  By  F.  Field  (Ghem.  News, 
43,  109). — Although  a  solution  of  iodide  is  a  very  sensitive  test  for 
platinum,  the  converse  does  not  hold  good.  The  employment  of  a 
platinum  salt  for  the  detection  of  iodine  is  therefore  useless.  Urine 
known  to  contain  iodine  in  the  form  of  a  potassium  salt  gave  no 
coloration  whatever  with  chloride  of  platinum,  although,  on  addition 
of  starch-water,  a  blue  colour  was  speedily  developed  when  the 
iodine  was  liberated,  and  a  drop  of  chloroform  was  coloured  pink  when 
added  to  the  liquid.  Experiments  in  this  direction  led  the  author  to 
the  investigation  of  the  detection  of  iodine  in  urine.  Giannetti  states 
that  urea  destroys  the  colour  of  iodide  of  starch,  but  that  urine 
destroys  the  colour  of  this  compound  more  quickly  than  it  would  be 
destroyed  by  the  corresponding  quantity  of  pure  urea  in  aqueous  solu- 
tion. The  author's  observations  fully  confirm  this,  and  he  supposes 
that  it  is  not  the  urea,  but  some  other  organic  matter  in  the  urine  to 
which  this  reaction  is  due.  His  results  indicate  that  neither  the 
platinum  nor  palladium  test  can  be  used  with  any"  certainty  for  the 
detection  of  iodine  in  urine ;  that  the  reaction  of  free  iodine  on  starch- 
water  is  even  more  delicate  than  the  same  element  on  bisulphide  of 
carbon,  benzene,  or  chloroform ;  and  that  in  order  to  prove  with  cer- 
tainty the  existence  of  iodine  in  the  excretion,  it  is  necessary  to  destroy 
the  organic  matter  before  applying  the  test.  D.  B. 

Laboratory  Observations.  By  F.  Field  (Chem.  News,  43,  180— 
181). —  The  rose-colour  produced  by  a  solution  of  platinum  chloride 
in  potassium  iodide  is  destroyed  by  urine,  albumin,  tannin,  gallic 
acid,  pyrogallol,  potassium  cyanide  and  thiocyanate,  and  the  liquids  in 
which  meat  or  vegetables  have  been  boiled.  No  alteration  in  colour 
is  produced  by  starch,  cane  or  grape  sugar,  gum,  dextrin,  gelatin, 
glycerol,  nitrous  and  oxalic  acids.  Although  the  destruction  of  the 
colour  by  any  water,  would  not  prove  the  presence  of  any  of  the 
former  substances,  still  the  fact  of  the  colour  not  being  destroyed  would 
show  their  absence  and  prove  the  water  to  be  comparatively  free  from 
sewage  contamination.  L.  T.  O'S. 

Estimation  of  Small   Quantities   of  Phosphoric  Acid.    By 

KoNiG  (Landw.  Yer sucks. -Stat.,  26,  360 — 364). — In  a  paper  on  the  azoto- 
meter,  Dietrich  remarks,  that  in  precipitating  phosphoric  acid  with 
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ammoniam  moljbdate,  the  proportion  between  tlie  phosphoric  acid 
and  the  ammoniam  in  the  precipitate  is  constant;  Konig  has  tried  to 
found  a  method  for  estimating  small  quantities  of,  phosphoric  acid'on 
this  constant  ratio.  Up  to  5'  mgrms.  of  acid  the  results  are  tolerably 
accurate ;  with  7  mgrms.  the  results  vary  as  much  as  0"5  mgrm. 

J.  T. 
Insoluble  Phosphate  Estimation.  By  Fleischer  (Landw.Versuchs.- 
Stat.,  26,  355 — 358). — The  author  unfavourably  criticises  the  method 
of  estimating -phosphoric  acid  by  extractijig.  insoluble  phosphates  with 
ammonium  citrate.  J.  T. 

Grains-of  Silica  and  Micrococci  in  th«  Atmosphere.,     By  T. 

L.  Phipson  (C/lem-.  News^  43,  28). — In  .^addition  to  angular  fragments 
of  mineral  matter,  the  dust-  of  the  atmosphere  contaius  a  number  of 
very  minute,  more  or  less  transparent,  spherical  bodies,  very  similar 
in  size  and  shape,  which-^  resist  the  action  of  hydrochloric  acid,  and  of 
a  white  heat.  Siliceous  algae  lose  their  forms  when  subjected  to  even 
a'  moderate  temperature  ;  fossil  diatoms,  on  the  other  hand,  resist  the 
action  of  heat  and  of  acids.  It  is  probable,  therefore,  that  the  sili- 
ceous bodies-present  in  atmospheric  dust  are  really  fossil  micrococci. 

C.  H.  B. 

Decomposition-^f  Slags  and  Silicates.  ByM.  W.  Iles  (Chem, 
NewSf. 4:di,  ^4  8). r—Yrom  45  to  50  grams  pure  potash  are  fused  in  a  large 
silvertcrucible,  until  the  mass  has  assumed  a  quiet  fusion.  .  1 'gram 
finely-powdered  silicate  is  introduced  upon  the  surface  of  the  cooled 
mas«,  and  the  heat  is  gently  applied,  increasing  it  toward  the  end  of 
ijhe  fusion.  Manganate,  silicate,  and  aluminate  of  potassium  will  be 
formed,  and  the  iron  will  remain  as  sesquioxide;  however,  compared 
with  the  ordinary  mode  of  fusion  with  alkaline  carbonates,  there  is  a 
marked  difference  in  the  time  required  for  the  performance  of  the 
, process,  and  the  rapidity  of  the  disintegration  of  the  fused  mass  when 
treated  with  water.  The  lead  (if  present)  will  not  attack  the  silver 
crucible  in  the  slightest  degree  ;  it  must,  be  remembered,  however,  that 
fused  potash  or  soda  will  slightly  attack  silver  vessels,  and  it  is  neces- 
sary to  take  the  precaution  of  washing  the  silicic  acid  with  some 
solvent  for  argentic  chloride. 

This  method  suggests  a  mode  of  separating  aluminium  from, iron, 
also  a  volumetric  method  for  the  determination  of  manganese^  since 
potassium  manganate  is"  quite  stable  in  presence  of  excess  of  alkali. 

P.  B. 

Determination  of  Sulphur  in  Sulphides,  and  in  Coal  and 
Coke.  By  T.  M.  DiiOW.N  (C'hem,  Nem,  43,  89).— Most  of  tha simple 
sulphides,  as  blende,  pyrites,^  &c.,  when  exposed  to  the  combined 
action  of  an  alkaline  hydrate  and  bromine,  and  finally  to  hydrochloric 
acid,  are  completely  and  promptly  dissolved.  The  process  .usually 
adopted  is  advantageously  simplified,  by  making  a  saturated. solution 
of  bromine  in  the  concentrated  alkali.  This  is  done  by,  pouring 
"bromine  into  a  soda  solution  of  sp.  gr.  1"25,  until  no  moz-e  is  taken  up, 
and  then  adding  a  little  more  soda  solution  until  the  liquid  no  longer 
gives  off  free  bromine.  This  method  of  determining  the  sulphur  was 
found  especially  useful  in  the  analysis  of  coal, 

VOL.   XL.  2  » 


646  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  author  has  in  progress  an  interesting  investigation  on  the  effect; 
of  coking  on  the  sulphur  in  coal,  to  determine  what  influence  the 
nature  of  the  sulphur  —whether  in  combination  with  iron  as  pyrites, 
or  originally  combined  with  the  coal— has  on  its  elimination  iu 
coking.  ^'  B- 

Characteristic  Colour  Reactions  with  Sulphydrates.  Bj  P. 
Claesson  {Ber.j  14,  411 — 412). — Sulphydrates  exhibit  a  character- 
istic coloration  when  a  few  drops  of  dilute  ferric  chloride  are  added  to, 
their  aqueous  alcoholic  solutions,  which  have  been  previously  mixed 
with  ammonia.  Under  these  conditions  methyl,  ethyl,  amyl,  benzene, 
and  toluene  sulphydrates,  toluene  disulphydrates,  and  thiacetic  acid 
yield  a  dark  reddish-brown  coloration ;  thiolactic  and  thioglycollic 
acids  give  a  dark  reddish- violet ;  metallic  thiocyanates  and  thiosul- 
phates  produce  a  dark  red,  and  sulphydrates  of  the  metals  of  the 
potassium  and  calcium  groups  form  a  green  coloration. 

w.  c.  w. 

Estimation  of  Phosphorus  in  Steel.  By  J.  0.  Aenold  (Chem. 
News,  43,  1 47-— 148). — The  author,  after  showing  the  inaccuracy  of 
the  results  obtained  by  estimating  the  phosphorus  in  steel  directly  as 
pyrophosphate  of  magnesium,  or  ammonium  phosphomolybdate, 
applies  the  ordinary  indirect  method  with  molybdic  acid  and  magnesium 
mixture  as  follows.  The  steel  is  dissolved  in  nitric  acid  (sp.  gr.  1"20), 
and  the  iron  reduced  with  sodium  sulphite;  after  expelling  the 
sulphurous  anhydride,  the  phosphorus  is  precipitated  as  basic  phos- 
phate and  acetate.  The  precipitate  is  dissolved  in  hydrochloric  acid, 
evaporated  to  a  small  bulk,  ammonia  added,  and  the  precipitate  formed 
is  dissolved  in  nitric  acid  (sp.  gr.  1"40)..  Ammonium  molybdate  is 
added  in  excess,  and  the  solution  boiled,  the  precipitate  is  collected, 
dissolved  in  ammonia,  and  the  phosphorus  estimated  as  magnesium 
pyrophosphate.  L.  T.  O'S. 

Estimation  of   Chromium    in  Iron  and  Steel.     By   J.   0. 

Arnold  (Chem.  News,  42,  285). — Weigh  out  from  1  to  5  grams  of  the 
steel  (in  drillings),  according  to  the  amount  of  chromium  present. 
Place  the  metal  in  a  wide  covered  beaker,  and  add  20  c;c.  of  strong 
hydrochloric  acid,  heat  until  all  action  is  at  an  end,  and  evaporate 
gently  to  complete  dryness ;  thus  the  chlorides  may  'be  almost  entirely 
detached  from  the  bottom  of  the  beaker  in  a  brittle  cake,  which  is 
broken  up  into  small  pieces,  and  as  much  as  possible  is  brushed  out 
into  a  clean  dry  porcelain  dish.  A  small  quantity  of  chloride  will, 
however,  remain  adhering  to  the  beaker,  this  may  be  removed  with 
2  or  3  c.c.  of  dilute  hydrochloric  acid,  the  solution  being  transferred 
to  a  platinum  dish  and  evaporated.  When  dry  the  main  quantity  of 
the  chlorides  is  carefully  brushed  out  of  the  porcelain  dish  into  the 
platinum  dish,  and  mixed  with  an  excess  of  fusion  mixture  (1  part 
NazCOg  and  1  part  KNO3).  It  is  then  transferred  to  a  crucible,  and 
fused  with  the  cover  on  until  quite  liquid.  This  converts  the  iron 
into  insoluble  oxide;  the  manganese,  silicon,  and  chromium  into  alkaline 
manganate,  silicate,  and  chromate.  The  fused  mass  is  dissolved  in 
80  c.c.  boiling  water,  3  or  4  drops  of  alcohol  are  added  to  decompose 
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the  manganate,  and  the  oxides  of  iron  and  manganese  allowed  to  settle 
thoroughly.  When  clear,  the  supernatant  liquid  is  decanted  on  a  close 
double  filter,  the  latter  is  washed  with  hot  water,  and  the  precipitate 
washed  twice  by  decantation  with  30  c.c.  hot  water.  As  the  oxide  of 
iron  is  in  an  exceedingly  fine  state  of  division,  these  precautions  must 
be  adhered  to,  otherwise  some  of  it  may  pass  through  into  the  filtrate. 
The  latter  contains  the  chromium  and  silicon,  and  is  treated  with 
20  c.c.  of  hydrochloric  acid,  the  solution  being  well  boiled,  with  the 
usual  precautions,  to  expel  all  carbonic  acid  and  nitrous  fumes.  Dilute 
ammonia  is  next  added,  and  the  solution  heated  nearly  to  boiling;  the  pre- 
cipitate, consisting  of  Cr2(HO)6and  Si(HO)i,  mixed  with  alkaline  salts, 
is  collected  on  a  filter  and  slightly  washed.  It  is  then  dissolved  off  the 
filter  with  hot  dilute  hydrochloric  acid,  and  received  into  the  beaker  in 
which  the  precipitation  took  place.  The  solution  is  evaporated  to 
convert  the  Si(H0)4  into  Si02.  The  soluble  chloride  of  chromium  is 
taken  up  with  10  c.c.  of  hydrochloric  acid  and  90  c.c.  of  water,  and  is 
filtered  through  a  washed  filter  into  a  beaker.  The  precipitation  is 
now  repeated  as  above,  and  the  Cr2(HO)6  comes  down  free  from  silica 
and  alkaline  salts.  It  is  collected,  washed,  dried,  ignited,  and  weighed 
as  CrgOa. 

The  author  mentions  that  with  average  care  the  error  will  never 
exceed  0*05  per  cent.  A  duplicate  estiaiation  can  be  carried  out  in  a 
day  and  a  half.  D.  B. 

Estimation  of  Silicon  and  Titanium  in  Pig-iron  and  Steel. 
By  T.  K  Drown  and  P.  W.  Shimer  (Ghem.  News,  42,  299—30-2).— 
The  estimation  of  silicon  in  iron  and  steel  by  dissolving  the  metal  in 
hydrochloric  acid  does  not  give  good  results,  partly  because  a  certain 
proportion  of  the  silica,  depending  on  the  strength  of  the  acid  em- 
ployed, remains  in  solution,  and  partly  because  the  silica  is  often 
mixed  with  titanic  acid.  The  following  method  has  been  found  uni- 
formly accurate  and  trustworthy.  Treat  the  iron  with  nitric  acid  until 
all  action  ceases ;  then  evaporate  with  sulphuric  acid  until  the  nitric 
acid  is  expelled;  filter;  wash  the  siliceous  and  carbonaceous  residue 
with  hydrochloric  acid  and  hot  water ;  then  ignite  and  weigh  the  silica, 
which  is  pure  and  free  from  titanic  acid.  The  iron  may  also  be  care- 
fully fused  with  25  times  its  weight  of  potassium  hydrogen  sulphate; 
the  fused  mass  is  then  treated  with  water,  with  addition  of  a  little  hydro- 
chloric acid  to  dissolve  the  ferric  oxide  adhering  to  the  crucible,  and  the 
silica  filtered  off.  This  method  does  not,  however,  give  uniformly  accu- 
rate results,  especially  with  iron  and  steel  containing  but  little  silicon. 

To  estimate  titanium  in  pig-iron,  the  metal  may  be  heated  to  redness 
in  a  porcelain  boat  in  a  current  of  dry  chlorine.  The  ferric  chloride 
formed  is  condensed  in  the  cool  part  of  the  glass  tube  in  which  the  boat 
is  heated,  whilst  the  more  volatile  silicon  and  titanium  chlorides  are 
collected  in  a  series  of  three  or  four  wash-bottles  containing  water. 
The  contents  of  the  wash-bottles  are  evaporated  with  about  15  c.c.  of 
sulphuric  acid  (sp.  gr.  1*23)  until  all  hydrochloric  acid  is  expelled. 
The  silica  is  thus  rendered  insoluble,  and  may  be  filtered  oft* :  the 
titanic  acid  remains  in  solution,  and  may  be  precipitated  by  boiling, 
after  dilution  with  water.     This  process  gives  somewhat  higher  results 
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than  Riley's  mstliod,  and  is  more  accurate  ;  it  cannot  however  be  em- 
ployed for  the  estimation  of  silicon,  since  the  amount  of  silicon  obtained 
is  always  too  low.  The  ferric  chloride  formed  always  contains  traces 
of  manganese  and  phosphorus,  and  the  water  in  the  wash-bottles  con- 
tains sulphur  in  the  form  of  sulphuric  acid.  The  residue  in  the  boat 
contains — in  addition  to  the  manganese — aluminium,  magnesium,  and 
calcium,  which  may  have  been  in  combination  with  the  iron,  or  may 
have  been  derived  from  admixed  slags.  When  blast  furnace  slag  is 
mixed  with  charcoal,  and  heated  in  a  current  of  chlorine,  no  silicon 
chloride  is  formed. 

Numerous  analyses  of  iron  and' steel  are  given  showing  the  accuracy 
of  the  processes.  C.  H.  B. 

Determination  of  Basic  Cinder  and  Oxides  in  Manufactured 
Iron.  By  W.  Bbttel  (Chem.  News,  42,  100). — 5  grams  of  the  borings 
are  heated  with  a  solution  of  10  c.c.  bromine,  and  35  grams  potassium 
bromide  in  150  c.c.  water.  Heating  is  continued  until  the  iron  is  dis- 
solved; and  the  solution  is  filtered,  drained,  and  washed  with  a  solution  of 
snlphurous  acid  containing  5  per  cent,  of  hydrochloric  acid.  When  the 
filtrate  is  practically  free  from  iron,  wash  with  boiling  water  contain- 
ing 0*5  per  cent,  hydrochloric  acid,  then  with  pure  water,  rinse  into  a 
small  platinum  dish,  evaporate  to  a  small  bulk,  and  dissolve  out  silica 
by  means  of  a  hot  solution  of  sodium  carbonate.  Boil,  dilute,  filter, 
wash  with  hot  water,  then  with  a  0*5  per  cent,  solution  of  hydrochloric 
acid,  finally  with  water,  dry,  ignite,  and  weigh.  Determine  the  silica 
in  the  residue  in  the  ordinary  manner.  To  those  who  object  to  the 
bromine  process,  the  author  would  recommend  the  following  method  : 
5  grams  of  the  finely-divided  iron  are  dissolved  in  60  c.c.  clear  solution 
of  cuprous  chloride  (1  in  2),  mixed  with  100  c.c.  saturated  solution  of 
potassium  chloride,  and  50  c.c.  of  dilute  hydrochloric  (1  in  20),  are 
added.  When  no  particles  of  iron  can  be  felt  by  the  aid  of  a  glass  rod, 
the  mixture  is  boiled,  filtered,  and  the  residue  washed  with  potassium 
chloride  solution  until  all  the  copper  is  removed  ;  then  with  hot  dilute 
hydrochloric  acid  (1  in  50),  finally  with  hot  water.  Separate  the 
silica  as  before.  If  the  copper  obstinately  adheres  to  the  paper,  slip 
over  the  tube  of  the  funnel  a  piece  of  india-rubber  tubing  with  clip, 
fill  up  funnel  with  strong  liquid  ammonia,  cover,  and  leave  the  whole 
at  rest  for  half  an  hour,  then  proceed  with  dilute  acid,  &c.,  as  before. 
The  results  of  both  processes  are  said  to  agree  with  Fresenius's 
ii.ahod.  D.  B. 

Detection  and  Estimation  of  Arsenic  in  Organic  Matter.    By 

R.  H.  Chittenden  and  H.  H.  Donaldson  {Chem.  News,  43,  21 — 24). — 
1.  Method  for  the  Comjplete  Extraction  of  Arsenic  from  Organic  Matter. 
' — Gautier's  method  of  destroying  the  organic  matter  is  based  upon 
the  older  methods  of  Orfila  and  Filhol,  consisting  of  successive  oxida- 
tions with  nitric  acid  and  sulphuric  acid  at  elevated  temperatures. 
The  first  part  of  the  authors'  process  is  practically  the  same,  except 
that  they  use  a  much  lower  temperature.  After  oxidation,  the  arsenic 
exists  as  arsenic  acid  readily  soluble  in  water.  This  is  extracted  from 
the  carbonaceous  matter  by  repeated  treatment  with  boiling  water. 
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The  reddish-brown  fluid  containing  some  organic  matter  and  arsenic 
is  then  evaporated  to  dryness  with  the  usnal  precantions,  and  the 
residue  dissolved  in  a  definite  quantity  of  a  dilute  solution  of  sulphuric 
acid,  introduced  into  the  Marsh  apparatus,  and  the  arsenic  weighed  in 
the  metallic  state  in  the  manner  about  to  be  described. 

2.  Marsh  Apparatus. — The  Marsh  apparatus  is  modified  in  the  fol- 
lowing manner  : — The  flask,  a  Bunsen's  wash-bottle  of  200  c.c.  capa- 
city, is  provided  with  a  small  separating  funnel  of  65  c.c,  capacity, 
with  a  glass  stop-cock.  In  this  manner  a  slow  and  even  evolution  of  gas 
is  obtained  by  arranging  the  funnel  filled  with  the  acid  mixture  so  as  to 
give  a  constant  and  regular  supply  of  fluid  at  the  rate  of  two  or  three 
drops  per  minute.  The  gas  generated  is  passed  through  a  calcium 
chloride  tube  and  then  through  a  tube  of  hard  glass,  heated  to  redness 
by  a  miniature  furnace  of  three  Bunsen  lamps  with  spread  burners, 
so  that  six  inches  of  the  tube  is  uniformly  heated :  with  a  proper 
length  of  cooled  tube  not  a  trace  of  arsenic  passes  by.  The  glass 
tube,  when  the  quantity  of  arsenic  is  very  small,  is  so  placed  that  the 
mirror  is  deposited  in  the  narrow  portion ;  but  when  the  arsenic  is 
present  to  the  extent  of  0*005  gram,  the  tube  should  be  6  mm.  in  inner 
diameter,  and  so  arranged  that  fully  two  inches  are  between  the  flame 
and  the  narrow  portion.  The  arsenic  being  collected  as  a  large  or 
small  mirror  of  metal,  the  tube  is  cut  at  a  safe  distance  from  the 
mirror,  so  that  a  tube,  of  say  2 — 6  grams  weight,  is  obtained.  This  is 
carefully  weighed,  and  the  arsenic  removed,  either  by  simple  heating 
or,  if  it  is  to  be  saved  a3  in  a  toxical  case,  dissolved  out  with  strong 
nitric  acid,  and  the  tube,  after  cleaning  and  drying,  reweighed,  the 
difference  giving  the  weight  of  metallic  arsenic.  The  results  are  said 
to  be  very  satisfactory. 

3.  Influence  of  Organic  Matter  on  the  Separation  of  Arsenic. — Boeke 
in  a  recent  paper  on  the  detection  of  arsenic  in  organic  mixtures, 
makes  the  following  statement,  which  the  authors  consider  to  be  erro- 
neous : — "  The  admirable  method  of  Marsh  in  its  improved  form  alloAvs 
the  detection  of  the  minutest  trace  of  arsenic,  even  in  the  most  com- 
plicated mixtures,  but  with  one  restriction,  viz.,  that  the  solution  to  be 
examined  be  wholly  free  from  organic  matter."  Care  must  natui^ally 
be  taken  that  the  acid  does  not  flow  into  the  generator  too  rapidly, 
especially  if  at  all  concentrated,  as  it  may  thereby  produce  an  uncon- 
trollable frothing ;  however,  the  presence  of  a  small  quantity  of  sweet 
oil,  which  the  authors  allow  to  flow  down  the  side  of  the  generator 
after  the  zinc  has  been  placed  in  it  and  floats  on  the  top  of  the  liquid, 
is  sufficient  to  prevent  any  troublesome  frothing.  D.  B. 

.  Detection  of  Small  Quantities  of  Platinum.      By  P.   Field 
{Chem.  News,  43,  75). — The  following  reaction  is  made  use  of  : — 

By  adding  potassium  iodide  in  slight  excess  to  a  solution  of 
platinum  chloride,  the  platinum  iodide  is  dissolved,  and,  should  the 
solution  be  concentrated,  a  red  liquid,  almost  approaching  to  black, 
is  produced.  It  was  found  that  one  part  of  the  platinum  could  be 
detected  in  two  millions  of  liquid.  The  colour  is  destroyed  by  sul- 
phuric acid,  sulphite  and  thiosulphate  of  sodium,  sulphurous  acid, 
mercuric  chloride,  and  other  reagents ;  also  when  the  coloured   solu- 
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tioii  is  heated.  Experiments  were  made  on  the  detection  of  plati- 
num when  in  combination  with  other  metals,  solutions  being  prepared 
in  which  the  platinum  was  in  the  proportion  of  one  to  a  thousand,  and 
in  many  cases  much  less.  The  following  compounds  gave  satisfactory 
results : — Zinc  and  platinum,  iron  (as  a  ferrous  salt)  and  platinum, 
cadmium  and  platinum,  manganese  and  platinum,  cobalt  and  platinum, 
lead  and  platinum,  copper  and  platinum,  mercury  and  platinum,  silver 
and  platinum,  and  gold  and  platinum.  D.  B. 

Relation  between  the  Oxygen  and  Organic  Matter  found  in 
Natural  Waters.  By  T.  Weyl  and  X.  Zeitler  (Zeitschr.  /.  Physiol 
Chem.,  5,  10 — 12). — The  oxygen  was  estimated  by  Schiitzenberger's 
method,  the  organic  matter  by  permanganate.  The  authors  conclude 
from  their  experiments  that  there  is  no  special  relation  between  the 
oxygen  and  organic  matter,  although,  as  a  rule  (with  some  remarkable 
exceptions),  as  the  organic  matter  rose,  the  oxygen  fell.  They  are  of 
opinion  that  the  quantity  of  oxygen  present  as  gas  in  water  affords  no 
criterion  of  its  quality.  W.  N". 

Apparatus  for  Studying  the  Diffusion  of  Carbon  Bisulphide 
in  the  Ground.  By  F.  Koenig  (Gazzetta,  11,  57 — 65). — The  author 
describes  a  very  ingenious  but  somewhat  complex  apparatus,  by  means 
of  which  about  20  c.c.  of  air  are  aspirated  from  any  part  of  the 
ground  and  then  submitted  to  the  action  of  a  minute  quantity  of 
triethylphosphine.  The  manner  of  using  the  apparatus  is,  however, 
very  simple,  the  whole  operation  requiring  only  about  five  minutes. 
The  test  is  merely  qualitative,  but  some  idea  of  the  amount  of 
carbon  bisulphide  present  in  the  air  may  be  formed  from  the  larger  or 
smaller  quantity  of  the  red  crystalline  compound  of  carbon  l^isulphide 
and  triethylphosphine  which  is  formed.  The  author  proposes  to 
employ  this  method  for  ascertaining  whether  the  unsuccessful  appli- 
cation of  carbon  bisulphide  in  some  cases  to  phylloxera  is  to  be  attri- 
buted to  the  imperfect  diffusion  of  the  insecticide.  C.  E.  G. 

Examination  of  Petroleum.  By  F.  Skalweit  (Chem.  News,  43, 
76 — 78). — It  was  found  that  the  various  kinds  of  petroleum  which, 
at  a  lower  temperature,  develope  inflammable  gases,  have  a  sp.  gr. 
under  0*800  and  even  0'789,  whereas  good  sorts  are  considerably 
heavier  and  rise  to  0*824.  The  boiling  points  also  are  considerably 
lower ;  and  it  is  clear  that  the  inflammability  of  such  petroleum  de- 
pends, to  some  extent,  on  its  boiling  point.  The  angle  of  refraction 
was  determined  by  making  use  of  Abbe's  refraetometer.  The  experi- 
ments were  made  at  a  temperature  of  17°  to  18°.  The  index  of  the 
alidade  was  so  adjusted  that  water  at  this  temperature  showed  an 
average  of  n  =  1*3330  from  both  results.  A  great  difference  in  the 
index  of  refraction  was  obtained  with  various  kinds  of  petroleum  ;  its 
regularity  in  rising  and  falling,  compared  with  the  igniting  point,  is 
also  exhibited.  The  igniting  point  corresponds  most  with  the  sp,  gr. 
and  the  boiling  point.  This  becomes  particularly  evident  when  the 
distillates  of  petroleum,  boiling  at  a  low  point,  are  separately  ex- 
amined.    Thus  petroleum,  for  which  a  sp.  gr.  of  above  0'800  and  an 
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igniting  point  of  38°  is  sufficient,  has  an  angle  of  refraction  of  1'4480. 
With  some  practice  this  examination  is  very  simple,  and  requires  a  few- 
minutes'  time  only.  Most  chemists  are  likely  to  prefer  it  to  any  other 
process,  for  as  it  is,  it  gives  a  clue  to  find  out  its  usefulness  or  its 
defectiveness.  If,  however,  in  examining  petroleum,,  its  physical  pro- 
perties are  entirely  left  aside,  and  importance  is  attached  solely  to  its 
quality  of  igniting  and  burning,  the  apparatus  must  be  self-acting  and 
sufficiently  safe.  The  author  has  devised  an  apparatus  for  determin- 
ing the  flashing  point  of  petroleum,  which  is  said  to  be  extremely 
simple  in  construction,  while  the  results  produced  are  most  favourable, 
and  do  not  vary  with  the  same  sample.  D.  B. 

Notes  on  Petroleum  Spirit  and  Allied  Liquids.    By  A.  H. 

Allen  (Chem.  News^  42,  189). — The  following  table  exhibits  in  a  con- 
venient form  the  physical  characters  of  the  volatile  naphthas  from 
petroleum,  shale,  and  coal-tar,  together  with  the  differences  observed 
in  their  solvent  action  on;  coal-tar  pitch,  and  anhydrous  crystallised 
carbolic  acid  : — 


Petroleum  spirit. 

Shale 
naphtha. 

Coal-tar 

naphtha  and 

benzol. 

a.  Leading  constituents  . 

Heptane,    C7II16,    and 

Heptylc  n  e, 

Benzene,  CgHg, 

its  homologues. 

C7H14,  and  its 

and  its  homo- 

homologues. 

logues. 

6.  Sp.   gr.  of  sample  at 

0-69(> 

0-718 

0-876 

15-5°. 

c.  Boiling  point  of  sam- 

55?  C. 

56°  C. 

80°  C. 

pie. 

d.  Solvent  action  of  the 

Very  slight  solvent  ac- 

Behaves   simi- 

Readily      dis- 

sample  on    coal-tat 

tion.       Liquid    only 

larly  to  petro- 

solves   pitch. 

pitch. 

coloured    amber-yel- 

leum spirit. 

forming        a 

low  after  prolonged 

deep     brown 

contact. 

solution. 

e.  Behaviour  on   agitat- 

No  apparent  solution., 

The        liquids 

The        liquids 

ing  three    measures 

The    liquids  are   not 

form  a  homor 

form  a  homo- 

of  sample  (cold)  with 

miscible. 

genu?ous  mix- 

tieiicoiis mix- 

one measure  of  fused 

ture. 

ture. 

crystals  of  pure  car- 

bolic acid  (Calvert's 

No.  2). 

The  following  table  shows  roughly  the  differences  in  chemical  com- 
position between  commercial  petroleum-products  and  the  bodies  of 
similar  physical  characters  obtained  by  the  distillation  of  shale  as 
deduced  from  the  action  of  nitric  acid  on  the  oil :  — 
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Product. 


Petroleum. 


Shale. 


Naphtha  "or  spirit; 
sp.  gr.  about  0-700  ; 
boilipg,  point  about 
56°  C. 


Photogene  or  burning 
oil ;  sp.  gr.  about 
0-800 ;  boiling  about 
160°  C. 

Lubricating*  oil . .  . . . . 


Wax 


A*  least  75  p.  c.  of  hydrocar- 
bons of  the  paraffin  ^or 
marsh-gas  series,  CnHsn  +  2- 
The  remainder  olefines, 
C^Hgn,  with  distinct  traces 
of  beiizene  and  its  homo- 
logues. 

55 — 80  p.  c.  of  higher  mem- 
bers of  the  paraffin  series, 
C„H.2n4.2-     The  remainder 
chiefly  olefines. 
? 


Solid  paraffins,  C„H2„ . 


At  least  60—70  p.  c.  of  hy- 
drocarbons of  the  olefiae 
or  ethylene  series,  C„Ho„. 
The  remainder  paraffins, 
C„H2n  +  2-  ^o  trace  of  ben- 
zene or  its  homologues. 

60 — 65  p.  c.  of  higher  mem- 
bers of  the  define  series, 
CnHon.  The  remainder  pa- 
rMffins. 

AlmOi»t  wholly  higher  ole- 
fines, 'C„H2„,  the  paraffins 
of  similar  high  boiling  point 
being  solid.  No  naphtha- 
lene. 

Solid  paraffins,  C^Hon  +  2. 


D.  B. 
Rapid  Alcoholic  Fermentation.  By  J.  Botjssingault  (Ann.  GMin. 
Phys.  [5],  2'2,  98 — 120).' — In  the  course  of  difficulties  which  arose  in 
the  determination  of  glycerol  present  in  certain  wines  from  the  Inter- 
national Exhibition  of  Paris,  1878,  the  author  proposed  to  destroy  the 
sugars  present  by  fermentation  with  fresh  yeast.  On  adopting  this 
process  in  a  specimen'of  rancio  from  the  Pyrenees  (containing  a  large 
quantity  of  sugar),  however,  it  was  found  that  although  the  fermentation, 
by  the  addition  of  the  yeast,  was  violent  at  first,  then  moderate,  all  the 
sugar  was  not  destroyed,  even  after  several  days.  This  phenomenon 
may  be  attributed  to  the  quantity  of  alcohol  originally  present  in  the 
rancio,  and  also  to  the  alcohol  gradually  accumulated  by  the  fermenta- 
tion as  observed  by  Chevreul.  In  order  to  eliminate  the  alcohol  and 
carbonic  acid  'formed,  the  vessel  containing  the  fermenting  wine  was 
connected  with  an  air-pump ;  under  these  conditions  all  the  sugar  in 
the  same  specimen  6f  rancio  had  completely  disappeared  at  the  end  of 
six  hours.  Comparative  experiments  were  then  made  with  two  flasks 
containing  thesame  wine.'^with  the  same  quantities  of  water  and  yeast 
added,  and  the  fermentation  carried  on  at  the  same  temperature ;  but 
one  kept  at  ordinary,  the  other  at  reduced  pressures.  In  all  cases  the 
fermentation  in  the  latter  was  more  rapid  than  in  the  former.  The 
same  phenomenon -was  observed  when  artificial  mixtures  of  glucose 
(or  sugar),  alcoliol,  and  water  were  fermented,  the  action  of  the  yeast 
being  moderated,  even  when  the  alcohol  produced  by  the  fermenta- 
tion did  not  exceed  2  per  cent,  of  the  liquid  fermented.  Experiments 
are  quoted  to  show  that  th-e  fermentation  is  completely  stopped 
when  the  accumulated  alcohol  is  "in  a  sufficiently  large  proportion. 
It  is  also  proved  that  a  solution  of  glucose  in  water  ferments  with 
greater  rapidity  than  a  solution  of  glucose  (of  the  same  relative 
strength)  in  alcohol  at  ordinary  temperatures  ;  and  that  solutions  of 
glucose  in  alcohol  ferment  more  rapidly  the  lower  the  pressure.  In  the 
analysis  of  wines  containing  a  large  proportion  of  sugars,  it  is  further 
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necessary  to  destroy  the  'latter  by  ft  rapid  fermentation  in  order  to 
estimate  the  glycerol  and  succinic  acid  present.  But  the  author  shows 
that  glycerol  is  a  product  of  the  fermentation  of  sugar,  even  with  a 
rapid  fermentation  excited  by  a  high  temperature,  the  addition  of  a 
large  quantity  of  yeast,  and  a  reduced  pressure,  the  sugar  yielding  as 
much  as  2*5 — 3*6  per  cent,  of  its  weight  of  glycerol.  'He  considers 
it  probable  that  in  the  above  conditions  there  is  formed  a  greater 
quantity  of  the  various  products  of  the  normal  fermentation  of  alcohol; 
but  this  point  is  not  further  examined.  V.  H.  V. 

Specific  Rotatory  Power   of  Cane-  and  Invert-sugar.     By 

A.  H.  Allen  (Chem.  News,  42,  177). — The  formula  commonly  used 
for  calculating  the  apparent  specific  rotatory  power  of  optically  acti\'e 

a 
bodies  in   solution  is  as  follows  : — S  =  ,  c   .      The   author   has 

substituted  S  for  the  symbol  [a]  in  this  formula,  which  is  usually 
used  to  denote  specific  rotatory  power ;  a.  is  the  angular  rotation  ob- 
served ;  I  the  length  of  the  solution  traversed  by  the  ray  of  light ;  and 
c  is  the  concentration  of  the  solution.  It  was  found  that  the  true 
quantity  of  cane-sugar  to  be  taken  for  use  with  Soleil's  saccharimeter  is 
16*26  grams,  and  not  16'19  or  J6'35,  as  sometimes  given.  The  value 
of  S  for  cane-sugar,  according  to  numerous  observers,  is  -f-  73"8  = 
24  c 

Q  c   ;  whence  c  =  16*26.     If  it  be  contended  tho^t  either  of  the 

z  X  , — 
luo 

above  alternative  quantities  is  the  right  one. to  employ,  then  it  follows 
that  +  738°  is  not  the  true  value  of  [a]j,  or  S;,  for  cane-sugar, 
although  this  is  the  figure  used  in  all  books.  In  calculating  the 
specific  rotatory  power  of  invert-sugar,  the  author  thinks  that  Watts 
and  others  appear  to  have  assumed  that  a  solution  of  inverted  sugar 
after  correction  for  change  of  bulk,  contained  the  same  percentage  of 
solid  as  before  inversion.  This  is  not  the  case,  95  parts  of  cane- 
sugar  yielding  100  parts  of  invert-sugar.     Thu%s,    according   to    the 

-  o6*5  X  0-24 
data  already  given,  at  a  temperature  of  15°  C.,Sj  =      o       16*26 

95 
=  —  25*6°.     This  number  corresponds  with  a  value  of  —  25*94°  for 
Sj  at  14°  C,  instead  of  25°,  as  is  generally  assumed.     If  the  number 
16*19  be  adhered  to  as  the  normal  weight  of  sugar  per  100  c c,  this 

-  37  X  0*24 
value  becomes  Sj  =  o  w  16*19  x  lUU  =  —  26*05°  at  14°  C,  against 

100  X  95 
—  25°   as    generally   taken.      The    following    corrected   values    are 
given : — 

Cane-sugar.  Invert-sugar.  Dextrose.  Levulose. 

S^-  =  -j-  73*8°         -  25*6°  at  15°  C.     +  57*6°     -  108*8  at  15°  C. 

D.  B. 
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Specific    Rotatory  Power  of  Cane-  and  Invert- sugar.     By 

A.  Watt  (Chem.  News,  42,  196). — Referring  to  the  paper  abstracted 
p.  653,  the  author  mentions  that  it  is  highly  improbable  that  any  one 
who  had  occasion  to  make  a  calculation  of  the  specific  rotatory  power 
of  inverted  sugar  should  omit  the  very  obvious  correction  pointed 
out  by  Allen.  Moreover,  an  error  of  the  kind  indicated  above, 
instead  of  giving  —  25°,  gives  a  number  even  higher  than  that  given 
by  Allen  as  the  corrected  one.  He  obtains  the  value  —  25*6°  at  15° 
for  [a]j  from  the  formula — 

-  36-5  X     0-24 


•         H,=  ,,2^6  =  -25-6% 

Omitting  the  correction,  the  formula  gives — 

-  36-5  X     0-24 

r,1 .  _  o  ^  16-26  =   -  26-93° 

—  26*93"  instead  of  —  25°  as  Allen  supposes. 

The  author  states  that  the  value  —  25°  given  by  Watts  and  others 
is  the  calculated  specific  rotatory  power  of  invert-sugar,  and  not  the 
observed.  As  shown  by  Kekule,  it  is  the  mean  of  the  observed  rotatory 
powers  of  dextrose  +  56°  (Berthelot),  and  levulose  —  106°  (Dubrun- 
faut),  calculated  on  the  assumption  that  invert- sugar  consists  of  equal 
parts  of  dextrose  and  levulose,  thus — 

-  106   ^    +  56  ^     _  250 


2 

This  mode  of  calculation  Allen  evidently  does  not  consider  erro- 
neous, as  he  uses  it  in  order  to  obtain  the  value  for  levulose. 

D.  B. 

Detection  of  Starclusugar  Mechanically  Mixed  with  Com- 
mercial Cane-sugar..  By  P.  Casamajor  {Chem.  News,  42,  326). — 
Some  time  ago  the  author  gave  several  processes  for  the  detection  of 
starch-sugar  in  commercial  sugars.  One  of  these  consisted  in  adding  to 
the  suspected  sugar  a  quantity  of  cold  water,  somewhat  less  than  its  own 
weight,  and  stirring  the  mixture  for  a  few  seconds.  If  starch-sugar  is 
present,  it  will  be  seen  in  the  shape  of  white  chalky  specks.  The 
author  recently  examined  a  sample  of  yellow  refined  sugar  supposed  to 
be  adulterated  by  being  mixed  with  starch  glucose.  By  applying  the 
test,  he  repeatedly  obtained  a  few  small  chalky  specks,  which  dissolved 
after  standing  a  minute  or  two,  making  it  very  uncertain  whether  any 
starch  glucose  was  present.  It  was  found,  however,  that  methylic 
alcohol  of  such  density  as  to  mark  50°  by  Gay-Lussac's  alcohometer 
answered  the  purpose  of  dissolving  the  sugar  very  well,  if  previously 
satui'ated  with  starch  -  sugar ;  this  solution  dissolves  cane-sugar, 
either  white  or  yellow,  very  readily,  but  does  not  dissolve  starch- 
glucose.  The  author  has  not  had  occasion  to  determine  experimentally 
the  degree  of  approximation  obtainable  by  working   with   methylic 
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alcohol,  and  the  above  is  therefore  merely  a  suggestion  to  those  who 
may  require  quantitative  results.  D.  B. 

Quantitative  Estimation  of  Glycogen.  By  E.  Kulz  (PJIuger's 
Archiv,  24,  90 — 94). — A  slight  modilication  of  Briicke's  gravimetric 
method  is  recommended.  W.  N. 

Testing  of  Phenol.  By  E.  Waller  (Chem.  News,  43,  151— 
153), — The  qualitative  and  quantitative  tests  for  phenol  are  fully 
described. 

In  the  qualitative  solubility  test,,  after  shaking  the  phenol  with 
water,  the  author  adds  olive  oil  to  facilitate  the  separation  of  the 
insoluble  portion  from  the  aqueous  solution. 

The  estimation  of  phenol  with  bromine- water  is  effected  by  treating 
the  phenol  with  bromine- water  previously  standardised  to  a  1  per  cent, 
solution,  so  that  3  c.c.  of  the  former  equal  1  of  the  latter.  Bromine 
water  is  then  added  so  long  as  a  precipitate  is  formed.  The  coagula- 
tion of  the  precipitate  as  it  forms  is  brought  about  by  shaking  with 
a  saturated  solution  of  alum  in  dilute  sulphuric  acid. 

L.  T.  O'S. 

Tartaric  Acid  Reaction.  By  H..  J.  H.  Fenton  (Chem.  News,  43, 
110). — The  reaction  is  brought  about  by  adding  to  a  solution  of  tar- 
taric acid  or  alkaline  tartrate  a  small  quantity  of  ferrous  sulphate  or 
chloride,  followed  by  one  or  two  drops  of  hydrogen  peroxide,  and 
finally  an  excess  of  potash  or  soda.  A  beautiful  violet  colour  is 
thus  obtained,  which  in  very  strong  solutions  appears  almost  black. 
At  first  sight,  it  seemed  probable  that  this  colour  was  due  to  the  for- 
mation of  an  alkaline  ferrate.  This  explanation  was  not,  however, 
supported  by  further  experiments.  The  solution  may  be  evaporated 
to  dryness  in  a  vacuum  without  losing  its  properties,  which  are 
evidently  due  to  some  products  of  the  decomposition,  or  perhaps 
direct  oxidation,  of  tartaric  acid.  This  reaction  may  also  be  produced 
by  electrolysing  a  solution  of  tartaric  acid,^  using  an  iron  plate  for  the 
positive  electrode.  The  liquid  around  this  plate  turns  yellow,  and  if 
now  a  solution  of  potash  be  added,  the  violet  colour  at  once  appears. 
As  a  test  for  the  identification  of  tartaric  acid,  this  reaction  is  said 
to  be  one  of  easy  application  and  of  average  delicacy.  It  is  necessary, 
however,  to  avoid  the  presence  of  heavy  metals  and  of  oxidising 
agents  before  applying  it.  The  author  is  working  with  this  violet 
substance  with  a  view  of  isolating  it.  D.  B. 

Quinoline  Reactions.  By  A.  Krakao  (Uer.,  14,  599— G02).— A 
disputed  claim  for  priority. 

New  Guanine  Reaction.  By  S.  St.  Capeanica  (Zeits.  f.  Physiol. 
Chem.,  4,  233). — Warm  solutions  of  guanine  hydrochloride  give  with 
solutions  of  picric  acid  (saturated  in  the  cold)  an  orange-red  crystal- 
line very  insoluble  precipitate.  Xanthine  and  hypoxanthine  give  this 
reaction  only  in  very  concentrated  solutions,  whilst  very  dilute  solu- 
tions of  guanine  show  the  reaction  readily. 
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Potassium  chromate  (whether  neutral  or  acid  salt  is  not  stated  by 
the  author)  gives  a  crystalline  orange-red,  and  potassium  ferri cyanide 
a  yellow-brown  crystalline  precipitate.  W.  N, 

Estimation  of  Fat  in  Milk.  By  W.  M.  Hamlet  (Chem.  News^, 
43,  170 — 171). — After  a  general  review  of  the  various  processes  for 
the  estimation  of  milk  fat,  the  author  describes  the  following  moditi- 
cation  of  Church's  method : — 

5  or  10  c.c.  of  milk  are  evaporated  to  dryness  over  a  water-bath  in 
a  thin  metallic  or  glass  dish,  the  residue  being  granulated  by  stirring 
or  addition  of  alcohol  or  acetic  acid.  The  residue  in  the  dish,  which 
is  cut  or  broken  in  pieces,  is  transferred  to  an  extractor  consisting  of 
a  Liebig's  condenser  with  a  wide  central  tube,  drawn  out  at  one  end 
to  a  small  bore.  This  end  is  inserted  in  a  cork  and  fitted  to  a  flask ;  a 
plug  of  cotton  wool  is  placed  in  the  tube,  the  residue  and  broken  dish 
packed  in  and  covered  with  another  plug  of  cotton  wool.  The  fat  is 
extracted  four  times  with  ether,  the  extract  freed  from  ether,  dried, 
and  weighed. 

This  furnishes  results  higher  than  are  obtained  by  Wanklyn's 
method.  L.  T.  O'S. 


Araometric  Method  for  the  Estimation  of  Fat  in  Milk.    By 

F.  SoxHLET  {Ghem.  News,  43,  101—104,  and  111— 112).— The  author 
states  that  for  the  estimation  of  the  most  important  constituent  of 
milk — the  fat,  only  one  method  has  proved  satisfactory,  namely,  the 
gravimetric  method.  The  principle  of  his  method,  which  forms  the 
subject  of  the  present  paper,  does  not  occur  in  any  of  those  in  use. 
It  is  as  follows: — Known  quantities  of  milk,  caustic  potash  solu- 
tion, and  ether,  are  shaken  together ;  the  fat,  as  is  known,  dissolves 
completely  in  the  ether,  which,  after  standing  for  a  short  time,  rises 
to  the  surface.  A  small  portion  of  the  ether,  which  is  always  constant, 
remains  dissolved  in  the  alkaline  solution,  but  does  not  contain  any 
fat,  as  the  ether  in  the  water  does  not  dissolve  the  slightest  trace  of 
fat.  The  remaining  portion  of  the  ether  forms  with  the  fat  a  solution 
whose  concentration  varies  as  the  amount  of  fat  present  in  the  milk. 
The  concentration  of  this  ethereal  solution  of  fat  can  be  ascertained 
by  the  estimation  of  its  specific  gravity  with  as  certain  and  accurate 
results  as  those  obtained  by  estimating  the  amount  of  alcohol  in  an 
aqueous  solution  with  the  alcohometer,  as  the  difference  between  the 
specific  gravity  of  fat  and  ether  is  as  great  as  between  that  of  water 
and  alcohol.  The  process  proposed  by  the  author  is  based  on  the  sup- 
position that  the  specific  gravity  of  milk-fat  is  constant,  or  only  fluc- 
tuates to  a  very  small  extent.  Another  supposition  is  that  the  same 
amount  of  ether  is  always  dissolved  by  the  milk,  so  that  the  quantity 
of  ether  which  forms  the  ethereal  solution  is  always  constant.  A  large 
portion  of  the  paper  is  occupied  in  describing  the  apparatus  and 
manner  of  procedure,  and  comparative  tables  are  appended  to  the 
paper,  showing  the  difference  in  the  results  obtained  by  the  author's 
araometric  method  and  the  ordinary  gravimetric  method.  D.  B. 
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Milk-testing  with  the  Lactobutyrometer.  By  G.  C.  Caldwell 
and  others  {Bied.  Centr.,  1880,  905 — 907). — This  paper  consists  of 
extracts  from  the  report  of  the  Cornell  University  Experimental 
Station,  Ithaca,  N.Y.,  where  the  instrument  has  been  used  to  estimate 
the  fat  in  milk.  Caldwell  has  found  it  to  agree  with  chemical  analyses 
within  -Y^  to  -^th  of  a  per  cent.,  rarely  differing  more — the  difference 
on  the  results  of  a  week's  experiments  was  : — Analyses,  average  3"3  per 
cent. ;  instrument,  3"36  per  cent. 

With  cows  fed  on  bran,  the  correspondence  was  not  so  constant. 
For  example — 

Analyses 412  4-54  4-85  320 

Instrument  ....      379  399  412.  305 

On  another  occasion  the  averages  were: — Analyses,  4'04  per  cent. ; 
instrument,  3*4  per  cent.  The  author  found  more  regular  results  when 
a  few  drops  of  acetic  acid  were  added  to  the  sample,  and  thinks  the 
instrument  in  question  the  best  that  has  been  introduced,  and  most 
trustworthy  when  the  operator  wishes  to  avoid  delicate  weighings  and 
manipulation. 

Jenssen  has  tried  the  lactobutyrometer  with  many  samples.  He 
finds  two-thirds  of  the  observations  show  lower,  and  one-third  higher 
results  than  analysis.  Friedlander,  Schrodt,  and  Schmoger,  as  the 
result  of  their  comparisons,  find  in  some  cases  no  difference,  but  very 
remarkable  onesh  in  others.  J.  F. 

Milk  Analysis.  By  N.  Gerber  and  others  (Bled.  Centr.,  1880, 
899 — 905). — The  authors  say  that  in  an  exact  milk  analysis,  the  sample 
should  be  weighed  and  not  measured,  as  frequent  differences  of  weight 
arise  with  the  same  measured  quantity  of  milk ;  they  give  examples  in 
proof.  They  do  not  recommend  the  common  method  of  drying  the 
milk  with  sand,  but  advise  it  to  be  previously  coagulated  with  alcohol 
or  acetic  acid,  and  then  dried  without  sand  ;  in  four  experiments,  accord- 
ing to  each  method,  with  three  samples  of  milk,  there  was  a  difference 
of  1  per  cent,  in  the  sand  process,  and  gnly  y^g  per  cent,  with  the  other. 
The  authors  condemn  other  systems  altogether.  They  weigh  the 
sample  in  a  platinum  dish  covered  with  a  watch-.glass ;  it  is  then 
coagulated  with  a  few  drops  of  alcohol  or  acetic  acid,  evaporated  on  a 
water-bath,  the  coagulum  while  damp  divided  against  the  sides  of  the 
dish,  and  then  thoroughly  dried  at  100 — 110°,  weighed  every  two 
hours,  and  at  the  end  of  six  hours  the  weight  is  generally  found 
constant.  The  ash  is  also  determined  in  this  sample.  For  the  esti- 
mation of  protein  matter  and  fat,  the  authors  follow  the  method  of 
Ritthausen,  viz.,  10  c.c.  of  the  milk  is  diluted  with  100  c.c.  distilled 
water,  and  well  mixed  ;  a  copper  solution  is  then  added  slowly  with 
stirring,  until  the  coagulum  commences  to  settle  quickly.  The  copper 
solution  consists  of  63*5  cupric  sulphate  in  1  liter  of  water,  of  which 
10  c.c.  =  02  gram  CuO.  The  whole  is  then,  with  one- half  the  quan- 
tity of  cupric  solution  first  employed,  added  to  a  potash  solution  of 
50  grams  K2O  in  a  liter  of  water;  the  mixture  should  react  but  slightly 
acid  or  completely  neutral.     After  a  short  interval  the  clear  fluid  is 
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filtered  off  tlirougli  a  filter  dried  at  110° ;  the  precipitate  is  then 
brought  on  the  filter  and  washed  with  100  c.c.  water,  continued  until  • 
the  wash-water  amounts  to  240  c.c,  which,  made  up  to  250  c.c,  series 
to  estimate  the  milk-sugar  in. 

The  coagulum  on  the  filter  is  treated  with  absolute  alcohol  until  it 
hardens ;  it  is  then  slowly  dried  and  extracted  with  ether,  the  ether 
and  alcohol  distilled  off,  and  the  fat  dried  and  weighed.  The  coagulum 
is  then  dried  at  125°,  weighed,  and  ignited,  the  ash  deducted,  and  the 
remainder  tai^en  as  pure  albuminoid  or  protein.  The  milk-sugar  is 
estimated  in  the  before-mentioned  filtrate  from  the  albuminoid  by 
Fehling's  solution,  the  strength  of  which  is  1  c.c.  =  Q'^  mgrms.  of  milk- 
sugar. 

The  author  has  examined  the  milk  of  various  animals.  Human 
milk  requires  more  of  the  copper  solution  to  coagulate  it.  Mare's, 
goat's,  and  ewe's  milk  he  analysed  in  the  same  way  as  cow's  milk,  with 
the  following  results:  — 


Water. 

Salts. 

Fat. 

Albumi- 
noids. 

Milk- 

sugar. 

Sp.  gr. 

Cow's  milk  skimmed. . 

Mare's  milk 

Q-oat's  milk 

90  -52 
91-76 
90  -16 
88-73 

0-77 
0-31 
0-73 
0-29 

0-29 
0-39 
2-29 
3-24 

3-84 
2-45 
2-95 
3-56 

4-20 
5-99 
3-97 
4-20 

1  -0350 
1  0360 
1  -0290 

Woman's  milk    

1  -0294 

Condensed  milk  is  treated  as  follows  : — 2—3  grams  are  weighed  off 
in  a  covered  beaker,  dissolved  in  100 — 150  c.c  water,  decomposed  with 
copper  solution  sufficient  to  quickly  precipitate  the  coagulum,  a  little 
potash  solution  added  (1-5 — 2  c.c.  copper  solution,  0*7 — 1  c.c.  alkali), 
and  the  analysis  continued  in  the  same  manner  as  fresh  milk. 

A  number  of  analyses  of  different  condensed  milks  are  given  ;  the 
albuminoids  exceed  fat  and  milk-sugar.     A  specimen  is  given: — 


Locality  of  manufacture. 

Fat. 

Albu- 
minoids. 

Milk-sugar. 

Cane-sugar. 

Thun 

10-42 

11-53 

9-70 

12-46 
12-67 
11-35 

11-04 
11-19 
11-95 

38-14 

37-69 

41-41 

Vogel  weighs  his  samples  also,  but  in  closed  weighing  tubes,  having 
found  a  loss  of  water  amounting  to  as  much  as  17  mgrms.  in  a  weighing 
lasting  5  minutes  when  carried  out  in  open  vessels.  He  estimates 
total  solids  and  fat  by  drying  in  tinware  dishes  of  an  oblong  shape,  which 
can  be  placed,  with  the  residue,  intact  into  the  Soxhlet  extraction  appa- 
ratus, avoiding  loss  in  removal,  and  offering  control  of  the  fat  per- 
centage found  by  ordinary  methods. 

Janke's  contribution  to  the  paper  under  abstract  is  a  report  of  a 


ANALYTICAL  CHEMISTRY  659 

series  of  examinations  of  the  milk  supplied  to  the  city  of  Bremen, 
more  than  250  samples  being  examined,  some  of  them  very  bad,  viz.  : 
— Total  solids,  7"71  per  cent. ;  680  per  cent. ;  8'23  per  cent. ;  and  fafc, 
0*868  per  cent.,  0*633  per  cent.,  0'416  per  cent. ;  and  what  is  strange, 
the  samples  in  question  were  stall  samples,  taken  from  the  cow,  in 
presence  of  a  police  officer. 

Dr.  Tollens  in  a  note  to  this  part  of  the  communication,  repeats  a 
caution  frequently  given  by  him,  against  pronouncing  milk  to  be  adul- 
terated by  addition  of  water  or  removal  of  cream,  when  such  figures 
are  obtained  from  milk  drawn  fresh  from  the  cow,  but  again  recom- 
mends the  use  of  the  words  good,  middling,  bad,  very  bad,  and  publi- 
cation of  the  vendor's  name. 

Jancke's  method  of  analysis  is  to  weigh  off  10  grams,  and  add  to  it 
20  grams  sea-sand,  evaporate  in  a  Hofmeister  bulb  of  thin  glass,  and 
cool  in  desiccator ;  another  10  grams  without  sand  are  also  dried  and 
weighed.  The  residue  in  the  bulb  is  placed  in  a  mortar,  which  is 
covered  with  a  glass  plate,  having  a  hole  for  the  handle  of  the  pestle, 
pulverised,  mixed  with  dry  marble,  transferred  to  a  tube  closed  with  a 
cotton  wadding  plug,  and  extracted  with  ether;  the  other  residue, 
without  sand,  is  extracted  in  a  Soxhlet  apparatus.  The  author  can  do 
20 — 25  milk  analyses  in  two  days  by  this  method.  J.  F. 

Detection  of  Aniline  Colours  in  Red  Wine.  By  H.  Macagno 
(Ghein.-News,4:3,  169—170;  ivom  Gazzetta,  11,  114-120).— Aniline 
colours  in  red  wines  may  be  detected  spectroscopically,  since  a  natural 
wine  diluted  with  2  vols,  of  water  gives  no  defined  bands,  but  a  hazy 
absorption  from  F  to  the  end  of  the  violet,  which  does  not  interfere 
with  the  characteristic  bands  of  the  aniline  colours.  After  dilution 
with  water,  a  few  drops  of  acetic  ether  are  added,  by  which  the  cenolin 
is  slightly  dissolved.  A  table  showing  the  position  of  the  spectrum' 
in  which  absorption  takes  place  is  given.  By  this  method  0*005  gram 
per  litre  of  aniline  colour  can  be  detected.  L.  T.  O'S. 

Identification  of  Coal-tar  Colours.  By  J.  Spiller  (Che^n. 
A"^ew5,  42,  191). — The  author  mentions  that  if  the  colouring  matter 
under  examination  is  dissolved  in  strong  sulphuric  acid,  a  colour- 
test  is  at  hand,  whereby  useful  inferences  may  be  derived  as  to  the 
nature  of  the  dye,  and  its  identity  exactly  determined  in  many  cases. 
A  few  direct  confirmatory  tests  may  then  be  applied.  The  most  re- 
markable colour  reactions  with  sulphuric  acid  are  the  following  : — 

Magdala  (naphthalene  pink)  . .      Blue-black. 

Saffranin Graes-green,  becoming  indigo-blue 

on  strongly  heating. 
Crysoidin Deep  orange,    turning   almost   to 

scarlet  on  heating. 

Alizarin     Ruby-red  or  maroon. 

Eosin      Golden-yellow. 

Primrose  (naphthalene  yellow).      Sparingly  soluble,  first  yellow,  and 

colour  discharged  ou  heating. 
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Crysaniline Yellow     or    brown    solution,     of 

marked  fluorescent  character. 

Aurin. Yellowish-brown,  non-fluorescent. 

Atlas  orange Rose    colour,    turning   scarlet    on 

heating. 
Atlas  scarlet Scarlet   solution,    very    stable   on 

heating. 

Biebrich  scarlet,  R Blue-black  or  deep  purple; 

„  „        B    Bluish-green. 

Aniline  scarlet Golden  -  yellow,,    permanent     on 

heating.. 
Ind'ulin Slatey-blue  to-indigo,  according  to 

shade  of-  dye.. 
Ro8aniline,.regina,  and  violets.      Yellow  or  brownish-yellow. 
Phenyl  and  diphenylamine  blues     Dark-brown  solutions. 

Iodine  green 1  Brightyellow  solutions,  theformerj 

Malachite  green    J       giving  off  iodine  on  heating. 

Citronine Pale  cinnamon  or  neutral  tint, 

D.  B. 

Quantitative  Estimation  and  Separation  of  Protein  Mattel^ 
in  Plants.  By  A.  Stutzer  (Bied.  Gentr.,  1880,  875— 878).— Ritt- 
hausen  was  the  first  to  point  out  that  protein  formed  insoluble  combi- 
nations with  cupric  oxide,  and  he  founded  on  the  fact  a  method  for 
the  estimation  of  protein  in  milk.  His  process,  however,  requires 
exacr  neutralisation  by  an  alkali,  which  causes  certain  inconveniences. 
The  author  has  devised  an  improvement  by  employing,  a  perfectly 
neutral  alkali  free  hydrated  oxide  of.  copper,  prepared  as  follows  : — r 
Very  dilute  cupric  sulphate  solution  is  decomposed  with  very  dilute 
soda  solution  to  alkaline  reaction,,  the  precipitated  cupric  hydrate 
thrown  on  a.  large  filter,  quickly  washed,  the  filter  pierced,  and  the  sub- 
stance washed  into  a  flask,  which  is  then  filled  with  cold  water  and 
washed  by  decantation  until  the  wash-water  is  perfectly  neutral.  The 
precipitate  is  drained  on  a  filter,  dried  between  filter- paper,  and  then 
rubbed  up  wifch  water  or  alcohol  into  a  thick  semi-fluid  condition. 

To  test  the  accuracy  of  the  method,  the  author  made  a  combus- 
tion of  pure  palm-nut  meal  by  the  soda-lime  process.  1  gram  of  the 
same  meal  wa,s  then  treated  with  100  c.c-  water  and  heated  to  inci- 
pient boiling,  the  reagent  added,  the  precipitate  separated,  washed  w  ith 
hot  water,,  and  then  twice  with  absolute  alcohol  to  remove  moisture, 
dried  at  100°  C,.  and  ignited  with  soda-lime  (the  nitrogen  in  the  filter 
being  known).  The  figures  obtained  agreed  with  those  from  the 
direct  combustion  of  the  original  sample. 

The  next  step  was  to  discover  the  value  of  the  method  for  separa- 
tion of  protein  from  other  nitrogenous  substances.  The  method  pur- 
sued was  to  mix  a  portion  of  the  palm  meal,  the  protein  in  which  was 
known,  with  those  substances.  If  the  nitrogen  was  greater  in  amount 
than  in  trials  with  the  meal  alone,  it  must  of  necessity  have  been 
derived  from  the  added  substances ;  if  it  remained  constant,  the  sepa- 
ration of  the  protein  from  the  other  nitrogenous  matter  was  suc- 
cessful. 
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The  separation  from  nitrates,  ammonium  salts,  amygdalin,  and  aspara- 
^ine  took  place  easily ;  less  easily  from  solanine,  leucine,  tyrosine. 

A  series  of  experiments  was  made  with  caffeine,  morphine,  and 
narcotine;  but  it  was  found  that  the  presence  of  tannin  interfered 
with  their  quantitative  estimation,  although  when  they  were  present 
in  the  free  state  or  combined  with  other  acids,  it  was  easy.  As 
the  presence  of  tannin  in  the  plant  is  unavoidable,  the  following 
modification  of  the  process  is  recommended : — The  tannin  compound 
is  decomposed  by  adding  to  the  sample  in  a  beaker  a  mixture  of  99  c.c. 
absolute  alcohol,  with  1  c.c.  acetic  acid,  warming  the  mixture,  de- 
canting from  the  quickly-formed  precipitate,  which  is  then  treated 
with  absolute  alcohol,  and  the  remainder  of  the  process  carried  out  as 
before  described.  This  method  has  been  found  successful  in  the  cases 
of  solanine,  leucine,  and  tyrosine,  which  in  former  cases  did  not  give 
such  favourable  results.  J.  F. 

Quantitative  Analysis  of  the  Albuminoids  of  the  Kidney 
Substance.  By  E.  Gottwalt  (Zeitschr.  f.  Phynol.  Chem.,  4,  437). — 
After  thorough  washing  with  0'75  per  cent,  sodium  chloride  solution 
to  get  rid  of  the  blood,  the  author  obtained  albuminoids  from  the 
finely-divided  substance  as  follows.  Mean  of  six  experiments,  all  of 
which  agree  fairly  well : — 

Serum  albumin,  1'251  per  cent.  ;  globulins,  by  Hammarsten's 
method,  3"818  per  cent. ;  total  albumin  in  the  extract,  5'069.  Albumin 
extracted  by  salt  solution  (10  per  cent.),  5"232  per  cent. ;  albumin 
soluble  in  sodic  carbonate,  1"524  per  cent. ;  mucin,  1*016  per  cent- 

W.  K. 

Analysis  of  Shoddy  and  Wool  Waste.  By  J.  Hughes  (Chem. 
News,  42,  325). — The  author  mentions  that  for  some  time  past  it  has 
been  the  practice  for  manure  manufacturers  to  purchase  shoddy  at  so 
much  for  each  unit  of  ammonia  per  cent,  per  ton,  the  ammonia  being 
calculated  from  the  yield  of  nitrogen  as  determined  by  the  usual  com- 
bustion process  with  soda-lime.  If  the  samples  are  fairly  drawn, 
carefully  prepared  for  analysis,  and  the  analytical  operations  be  skil- 
fully performed,  the  results  obtained  should  agree,  and  the  difference 
in  the  ammonia  determinations  of  duplicate  samples  should  not  be 
greater  than  one  or  two-tenths  per  cent.  However,  the  difference 
between  the  percentage  of  ammonia  found  by  the  seller's  chemist  and 
that  found  by  the  buyer's  chemist  frequently  amounts  to  as  much  as 
1  or  even  2  per  cent.,  and  a  very  serious  loss  is  therefore  incurred  by 
one  of  the  two  parties  to  the  contract.  With  a  view  of  removing  such 
discrepancies,  the  author  suggests  the  following  modifications: — 

1.  That  samples  of  shoddy  should  be  drawn  as  fairly  and  impartially 
as  possible;  that  the  buyer  and  seller's  repi-esentative  respectively 
should  not  be  allowed  to  select  samples,  but  that  official  samples  should 
be  taken  by  a  lad  (blind-folded,  for  a  wool  dealer  would  almost  un- 
consciously select  a  superior  quality  for  his  sample). 

2.  That  each  sample  should  consist  of  at  least  one  pound,  that  four 
of  such  one  pound  samples  should  be  drawn,  placed  in  wide-mouthed 
jars  or  bottles  and  officially  sealed ;  two  samples  being  given  to  the 
buyer  and  two  to  the  seller. 

VOL.  XL.  2  y 
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3.  That  the  chemist  be  requested  to  state  on  the  analysis  certificate 
the  proportions  of  water  and  (nitrogen  equal  to)  ammonia  found  in 
the  sealed  samples  as  received.  D.  B. 


Technical   Chemistry. 


Preparation  of  Pyrogallol  for  Dry-plate  Development.    By 

T.  E.  Thorpe  {Chem.  News^  43,  109). — Ten  grams  of  dry  gallic  acid 
and  30  c.c.  of  glycerol  are  placed  in  a  two-ounce  flask  or  wide  test- 
tube,  and  heated  on  a  sand-bath  at  a  temperature  of  from  190°  to  200°, 
so  long  as  bubbles  of  carbonic  anhydride  are  seen  to  be  formed  in  the 
liquid.  The  gallic  acid  readily  dissolves,  and  is  converted  entirely 
into  the  theoretical  quantity  of  pyrogallol.  The  brown  viscous  liquid, 
after  cooling,  is  diluted  with  1,000  c.c.  of  water,  which  forms  a  solu- 
tion, each  half  ounce  of  which  contains  rather  more  than  one  and  a 
half  grains  of  pyrogallol,  sufficient  therefore  for  developing  a  quarter- 
plate,  according  to  Swan's  instructions.  In  containing  glycerol,  it 
resembles  Edwards'  solution  which  has  found  favour  with  many  pho- 
tographers. 

As  the  price  of  pyrogallol  is  about  seven  iimes  that  of  gallic  acid,  it 
is  thought  that  the  above  process  may  be  worthy  of  the  attention  of 
photographers  who  practise  alkaline  development.  D.  B. 

Chemistry  of  Sewage  Precipitation.  By  W.  Wallace  {Chem. 
News,  43,  55 — 57,  67 — 68,  and  90 — 91). — A  great  deal  has  been  said 
and  written  about  the  purifying  action  of  water,  but  the  author  points 
out  that  water  per  se  has  no  purifying  action  whatever.  By  mixing 
excreta  with  pure  or  boiled  water,  it  would  certainly  be  diluted ;  but 
the  water  would  not  prevent  its  decomposition  and  consequent  offen- 
siveness  in  the  slightest  degree.  The  oxygen  in  common  water  exerts 
a  most  powerful  influence  on  sewage,  but  it  requires  an  enormous 
volume  to  yield  sufficient  oxygen  to  render  innocuous  a  very  small 
quantity  of  excreta. 

There  are  two  ways  in  which  excremental  matter  may  be  dealt  with ; 
the  dry  system  and  carriage  by  water.  The  first  is  the  most  rational, 
as  well  as  the  most  consistent  with  public  health  and  national  pros- 
perity. The  weak  part  of  this  system  is,  that  whilst  it  disposes  of 
excreta,  it  leaves  untouched  all  other  kinds  of  sewage,  which  still 
require  to  be  removed  by  means  of  water-carriage,  and  demand  the 
same  purification  before  passing  into  a  river  as  the  excreta  themselves. 
When  water-carriage  is  used,  the  following  methods  may  be  employed 
for  the  disposal  of  the  sewage : — 

1.  Running  it  into  the  sea,  or  into  a  tidal  river  under  conditions 
that  will  prevent  its  return. 

2.  Irrigation. 

3.  Purification  by  precipitation. 

a.  Bv  lime. 
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h.  By  sulphate  of  alumina. 
c.  By  the  ABC  system. 

In  considering  the  purification  of  the  sewage  from  different  towns, 
the  author  mentions  that  by  using  it  in  the  irrigation  of  land,  about 
an  acre  is  required  to  each  100  of  population;  in  Glasgow,  therefore, 
fully  10  square  miles  of  land  would  be  taken  up.  Several  processes 
have  been  advocated  for  purifying  sewage  by  precipitation,  and  at  the 
same  time  manufacturing  from  the  sludge  obtained  a  manure  which 
will  be  saleable  at  a  considerable  price,  under  the  name  of  native 
guano.  The  purification  of  the  sewage  is  possible,  and  has  been 
carried  out  successfully  at  Bradford,  Leeds,  Coventry,  Birmingham, 
and  many  other  towns ;  but  the  sale  of  the  so-called  manure,  except 
in  insignificant  quantities,  appears  to  have  failed  of  accomplishment. 
The  precipitant,  whatever  it  may  be,  while  it  removes  the  solid  matter 
of  the  sewage,  together  with  the  phosphoric  acid,  leaves  in  the  effluenh 
water  all  or  nearly  all  the  ammonia  and  the  potash  salts,  these  con- 
stituting by  far  the  most  valuable  part  of  the  sewage. 

The  matters  removed  by  lime  and  by  alumina,  which  are  practically 
the  only  precipitants  that  have  hitherto  been  employed,  are : — Solid 
matters,  phosphoric  acid,  fatty  acids  of  soaps,  nitrogenous  organic 
matters,  vegetable  colouring-matters,  magnesia.  The  soluble  nitro- 
genous compounds  and  the  ammonia  in  the  effluent  soon  become  oxi- 
dised, less  rapidly  in  salt  than  in  freshwater;  and  the  oxidation  is 
greatly  facilitated  by  passing  the  purified  sewage  through  a  porous 
material,  with  free  exposure  to  the  air,  or  through  sandy  or  gravelly 
soil, 

Of  all  the  substances  proposed  for  precipitation,  the  one  that 
appears  to  be  most  capable  of  general  application  is  lime,  as  it  can  be 
had  everywhere,  is  cheap,  and  effects  a  sufficient  purification  to  enable 
the  effluent  to  be  passed  into  a  non-potable  running  stream  or  tidal 
river,  especially  if  the  precipitation  is  supplemented  by  filtration 
through  some  form  of  charcoal,  or  by  running  it  over  a  limited  extent 
of  suitable  land,  thoroughly  drained. 

Among  the  towns  where  precipitation  is  in  use,  none  is  moi*e  worthy 
of  attention  than  Leicester,  the  population  of  which  is  about  120,000, 
while  the  sewage  amounts  to  7,000,000  gallons  per  day.  The  quantity 
of  lime  used  is  20  to  30  cwts.  per  million  gallons,  and  nothing  is  ob- 
tained for  the  sludge,  which  has  hitherto  been  employed,  almost  ex- 
clusively, in  making  up  land  in  the  immediate  neighbourhood  of  the 
works.  The  cost  of  working,  for  lime,  fuel,  and  labour,  is  £2,200" 
per  annum.  The  whole  of  the  sewage  requires  to  be  pumped  26  feet. 
The  precipitation  is  effected  in  a  scries  of  very  large  tanks  and  settling 
ponds,  and  the  effluent  is  further  purified  by  tiltration  through  an 
osier  bed  three  acres  in  extent. 

Coventry  has  been  working  for  some  years  under  Dr.  Anderson's 
.patent,  in  which  sulphate  of  alumina,  with  enough  lime  to  throw  down 
the  alumina,  is  employed.  The  quality  of  the  salt  is  of  the  crudest 
and  poorest  description,  and  as  the  effluent  is  very  good,  it  shows 
that  a  material  of  the  cheapest  kind  may  be  successfully  employed. 
The  process,  under  any  circumstances,  must  involve  a  greater  outlay 
than    if   lime   is    employed,    but   the    author   considers  that  this    is 
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counterbalanced  to  a  very  considerable  extent  by  the  diminished 
quantity  of  sludge  to  be  disposed  of.  If  the  phosphoric  acid  be 
accepted  as  the  measure  of  the  manurial  strength  of  the  sludge,  it 
will  be  seen,  on  comparing  the  various  analyses,  that  the  article  pro- 
duced in  works  where  sulphate  of  alumina  is  the  precipitant,  is  from 
twice  to  three  times  as  strong  as  that  precipitated  by  lime. 

It  is  stated  that  whatever  system  of  precipitation  is  adopted,  the 
disposal  of  the  sludge  is  one  of  the  most  important  elements  in  the 
calculation  of  cost.  The  author  has  estimated  that  the  sewage  of 
Glasgow— 40,000,000  to  70,000,000  of  gallons  daily— will  produce  a 
quantity  of  sludge  which  in  the  dried  state  would  amount  daily  to 
135  tons ;  but  as  it  must  be  dealt  with  in  its  moist  condition,  it  would 
be  a  fair  estimate  to  take  five  times  this,  or  675  tons.  If  lime  alone  were 
used  as  the  precipitate,  an  average  of  about  40  tons  would  be  required 
daily.  The  total  cost  of  working  the  precipitation  process,  not  in- 
cluding interest  on  works,  would  probably  amount  to  about  £25,000 
per  annum. 

The  author  concludes,  from  a  series  of  experiments  made  with 
Glasgow  sewage,  that  the  latter,  properly  defecated  and  introduced 
into  the  Clyde  at  a  point  below  the  city,  will  not,  under  any  circum- 
stances, give  rise  to  a  nuisance. 

The  question  whether  lime  or  alumina  is  the  more  effective  agent 
for  the  precipitation  of  sewage,  has  engaged  the  author's  attention,  and 
his  observations  appear  to  indicate  that,  although  the  alumina  pro- 
duces a  somewhat  more  satisfactory  effluent,  the  advantages  obtained 
by  its  use  are  not  sufficient  to  compensate  for  the  greatly  increased 
cost  of  purification,  which  may  be  set  down  at  about  four  times  that 
of  lime.  If,  however,  a  cheap  variety  of  sulphate  of  alumina,  with 
some  sulphate  of  iron,  can  be  obtained,  or  if  the  liquor  obtained  by 
lixiviating  calcined  alum  shale  is  available,  if,  in  fact,  the  cost  of 
alumina,  or  a  mixture  of  alumina  and  oxide  of  iron,  could  be  made 
approximately  that  of  lime,  the  author  would  have  no  hesitation  in 
recommending  its  use  in  preference  to  lime.  D.  B. 

Nitric  Oxide  a  Disinfectant.  By  H.  Suilliot  (Bull  Soc.  Cliim. 
[2],  35,  356 — 357). — The  author  has  applied  the  experiments  of  C. 
Girard  and  Pabst  (this  Journal,  36,  833)  on  the  lead  chamber 
crystals,  to  deodorising  the  gases  from  cesspools  by  passing  the  gases 
into  towers  filled  with  coke,  down  which  trickles  sulphuric  acid  con- 
taining 3  to  4  per  cent,  of  the  chamber  crystals.  The  moisture  of  the 
gases  is  sufficient  to  decompose  the  crystals,  the  nitric  oxide  of  which 
decomposes  the  gases.  For  the  disinfection  of  rooms,  nitric  oxide 
mixed  with  the  vapour  of  ethyl  nitrite  may  be  used,  the  latter 
counteracting  the  irritating  effects  of  the  former.  The  mixture  is  effected 
by  placing  some  crystals  of  nitrosulphuric  acid  in  a  porous  vessel, 
which  is  inserted  in  another  contaimng  alcohol.  L.  T.  O'S. 

Manufacture  of  Sodium  Sulphate  by  the  Direct  Process. 

By  J.  Hargreaves  (Chem.  News,  42,  322 — 324), — The  author  gives  a 
description  of  the  manufacture  of  sodium  sulphate  by  the  "  Hargreaves 
and  Robinson  direct  process/'  first  made  known  about  ten  years  ago, 
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showing  its  slow  but  sure  progress,  and  confining  himself  to  its  techni- 
calities. 

The  following  are  the  advantages  claimed  : — 

1.  Although  the  cost  of  apparatus  is  about  the  same  as  that  re- 
quired for  the  old  process,  there  is  this  difference :  that,  whereas  the 
life  of  a  vitriol  chamber  may  be  estimated,  say  at  10  years,  the 
cylinders  used  with  ordinary  care  in  the  direct  system  show  every 
sign  of  lasting  three  times  that  period  without  renewal. 

2.  Less  fuel,  being  about  one-half  that  required  by  the  old  process. 

3.  Less  labour,  and  with  the  exception  of  the  burner  men,  and 
one  intelligent  person  to  look  after  the  plant,  no  skilled  labour  is 
required. 

4.  Less  repairs.     This  item  is  less  than  6d.  per  ton  of  sulphate  made. 

5.  No  nitrate  of  soda  is  necessary. 

6.  Cheaper  qualities  of  salt — not  available  for  the  old  process — can 
be  used. 

7.  Less  sulphuric  acid  amongst  the  hydrochloric  acid,  conse- 
quently less  annoyance  from  calcium  sulphate  in  the  Weldon  process. 

8.  No  leakage  of  hydrochloric  acid  into  the  fire  flues,  the  whole  of 
it  passing  through  exhausters. 

y.  The  sulphate,  when  drawn,  emits  no  hydrochloric  or  sulphuric 
acid  to  annoy  the  workmen. 

10.  Sulphate  is  made  containing  only  small  quantities  of  chloride 
and  free  acid,  and  therefore  especially  adapted  for  the  manufacture  of 
76  per  cent.,  or  other  high  strength  caustic  soda,  for  which  it  is  largely 
used.  It  is  guaranteed  to  contain  less  than  0'5  per  cent,  of  sodium 
chloride,  but  often  contains  less  than  0  2  per  cent.  Sulphate  made  by 
this  process  is  also  used  for  the  manufacture  of  plate  glass.  Lastly, 
a  reduced  cost  of  production,  which  may  be  fairly  estimated  at  15  to 
20  per  cent.  D.  B. 

Treatment  of  Mineral  and  Other  Substances  containing 
Small  Quantities  of  Calcium  Phosphate.  By  C.  H.  Alldred 
{Chem.  News,  42,  177). — In  trying  nearly  all  the  reagents  capable  of 
dissolving  tricalcium  phosphate,  the  author  used  a  solution  of  sulphur- 
ous acid  in  water.  Although  this  readily  dissolves  an  artiticially  pre- 
cipitated tricalcium  phosphate,  it  does  not  so  easily  dissolve  that  which 
may  be  intimately  mixed  with  silicic  acid,  lime,  ferric  oxide,  calcium 
sulphate,  &c.  To  overcome  this  difficulty  the  following  plan  was  tried: — 
The  material  employed  contained  about  22  per  cent,  tricalcium  phos- 
phate, 12  per  cent,  ferric  oxide,  and  the  remainder  consisted  of  lime, 
silica,  oxide  of  magnesium,  &c.  It  was  finely  gix)und  and  placed  in  a 
small  boiler  lined  with  lead  and  fitted  with  a  steam-jacket.  This  was 
nearly  filled  with  a  saturated  aqueous  solution  of  sulphurous  acid.  The 
boiler  was  then  firmly  closed  up,  and  the  whole  heated  until  the  water  in 
the  jacket  (which  was  not  under  pressure)  boiled,  and  kept  at  this  tem- 
perature for  five  or  six  hours ;  it  was  then  cooled  and  the  contents 
filtered.  The  filtrate  contained  nearly  the  whole  of  the  tricalcium  phos- 
phate and  only  a  small  quantity  of  iron.  The  former  can  be  precipitated 
either  by  adding  lime,  or,  better,  by  boiling,  when  it  is  obtained  in  a 
fine  white  powder  as  a  nearly  pure  "■  biaulphited  "  calcium  phosphate. 
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The  author  mentions  that  this  process,  when  put  into  practical 
application,  is  very  simple,  and  offers  an  economical  means  of  treating- 
many  substances  containing  tricalcinm  phosphate,  in  quantities  too 
small  to  pay  for  treatment  by  acids,  and  especially  for  localities  where 
large  deposits  of  phosphates  occur,  but  too  poor  to  pay  for  transit  in 
their  natural  state.  D.  B. 

Production  of  Aluminium  Sulphate  Free  from  Iron  from 
Aluminous  Minerals  containing  Iron.  By  J.  W.  Kynaston 
(Chem.  News,  42, 191—193,  and  202— 204).— The  author  mentions  that 
the  various  aluminous  minerals  available  for  the  production  of  salts 
of  this  earth  are,  perhaps,  with  the  single  exception  of  cryolite,  invari- 
ably contaminated  with  a  greater  or  less  proportion  of  iron.  Inas- 
much as  the  behaviour  of  oxide  of  iron  towards  any  of  the  strong 
acids  is  exactly  similar  to  that  of  alumina,  it  is  not  possible  to  obtain 
a  solution  of  the  latter  free  from  the  objectionable  impurity ;  and  it 
is  owing  to  this  difficulty  that,  to  meet  the  demand  for  a  pure  com- 
pound of  alumina,  manufacturers  have  been  compelled  to  produce  the 
readily  crystallisable  double  salts  of  aluminium  and  potassium,  or 
ammonium.  In  the  production  of  these,  however,  large  quantities  of 
potassium  or  ammonium  are  required,  which  are  wasted,  their  presence 
in  the  aluminium  salts  serving  no  purpose  whatever  in  the  uses  to  which 
the  salt  is  applied.  Bauxite  is  now  very  largely  nsed  for  the  prepara- 
tion of  aluminous  salts,  and  several  modes  have  been  made  known  for 
producing  these  salts  from  the  mineral.  The  following  is  an  analysis 
of  the  Irish  mineral  found  in  the  County  Antrim  : — 


AloOj. 

Fe,03. 

CaO. 

MgO. 

K.O. 

l^ap. 

.  1  , 

,      49-8 

1-45 

0-57 

0-12 

001 

none 

..2  . 

.      61-53 

4-53 

0-78 

0-20 

0-02 
H.2O 

0-06 

SiOo. 

TiOs. 

SO3. 

P2O5. 

combined. 

Moisture. 

..  1  . 

.      8-02 

6-37 

0-06 

trace 

27-07 

7-50 

.,2  . 

.    11^89 

614 

007 

trace 

2379 

0-90 

The  author  found  that  oxalic  acid  has  the  remarkable  power  of  dis- 
solving the  oxides  of  iron  contained  in  bauxite  to  a  far  greater  extent 
than  even  strong  hydrochloric  or  nitric  acid,  and  this  without  any 
preliminary  treatment  of  the  ore,  except  the  necessity  of  reducing  it 
to  a  fine  state  of  division.  In  practice,  however,  a  large  plant  is 
required  for  a  small  production,  although  the  results  are  most  satis- 
factory. Nevertheless,  this  result  led  the  author  to  the  conclusion  that 
the  only  suitable  mode  of  purification  would  be  one  which  either  pre- 
vented the  solution  of  the  iron  oxides  when  bauxite  is  treated  with 
sulphuric  acid,  or  one  which  effected  the  separation  from  the  alumina 
solution  of  the  dissolved  iron  by  some  process  of  precipitation.  After 
a  long  investigation  the  author  found  that  ferric  arsenite  is  insoluble 
in  cold  solution  of  aluminium  sulphate,  if  there  is  present  in  the 
solution  a  small  proportion  of  the  tetrabasic  sulphate  and  also  a  slight 
excess  of  arsenious  acid.  The  presence  of  some  tetrabasic  sulphate  in 
the    solution  seems  to  be  essential  for  the  reason   that  carbonate  of 
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lime  (not  lime  or  even  caustic  alkalis)  is  the  only  substance  which 
throws  down  the  arsenite  of  iron.  By  the  employment  of  these  re- 
actions, it  was  found  possible  to  remove  from  a  ferruginous  solution 
of  alumina,  practically  all  the  iron  existing  in  the  ferric  state,  and  to 
produce  easily  from  bauxite  a  sulphate  of  alumina,  of  a  far  higher 
degree  of  purity  than  has  hitherto  been  produced  from  the  finest 
quality  of  china-clay.  The  removal  of  a  small  quantity  of  ferrous 
iron  remaining  in  the  sulphate,  of  alumina  so  purified,  was  effected 
by  the  well-known  chemical  reaction  with  ferrocyanides,  the  pro- 
duction of  the  precipitate  of  Prussian  blue.  Although  it  has  been 
impossible  to  devise  an  analytical  process  for  the  separation  of  iron 
and  alumina  by  the  application  of  this  reaction,  the  reason  of  the 
failure  having  been  that  the  blue  precipitate  obstinately  refuses  to  fall 
out  of  the  solution,  the  author  was  successful  in  contriving  a  means 
of  using  it  for  the  purification  of  aluminous  solutions,  which  involves 
a  curious  physical  change  in  the  character  of  the  blue  precipitate  not 
before  observed.  It  was  found  that  the  addition  of  only  a  trace  of 
copper,  or  even  of  zinc  salt,  to  the  aluminous  solution,  free  from  any 
excess  of  ferrocyanide,  caused  an  aggregation  of  the  particles  of  the 
imponderable  blue  precipitate,  and  so  altered  its  physical  condition 
that  it  separated  perfectly  from  the  liquid,  leaving  it  clear  and 
colourless. 

In  conclusion  the  author  gives  a  short  description  of  the  actual  pro- 
cess of  manufacture  as  carried  on  at  the  St.  Helen's  Chemical  Works, 
where  25  tons  of  pure  aluminium  sulphate  are  turned  out  weekly  by  the 
application  of  the  above  process,  and  it  is  contemplated  to  increase  the 
production  to  double  this  quantity.  D.  B. 

Examination  of  the  Raw  Materials  used  for  Arita  Porcelain. 

By  Nawokichi  Matsui  (Chem.  News,  42,  207). — The  samples  ex- 
amined came  from  Koransha,  a  large  porcelain  manufacturing  com- 
pany of  Arita,  in  the  province  of  Hizen,  Japan.  The  native  minerals 
used  in  the  manufacture  are  all  white,  varying  considerably  in  hard- 
ness, and  apparently  showing  different  stages  of  decomposition  of 
felspathic  rocks.  The  larger  part  of  this  paper  is  occupied  with  the 
results  of  the  analyses  of  the  sixteen  different  materials  used  in  the 
manufacture,  and  also  with  the  results  of  determination  of  sp.  gr.  and 
fusibility.  I).  B. 

Note  on  Siemens- Martin  Steel.  By  S.  Kern  (Chem.  Neivs,  42, 
287). — This  steel  is  in  most  cases  used  for  ship-building  and  boiler- 
making.  The  author  has  noticed  that  its  ingots  stand  heat  better,  and 
roll  more  softly  than  Bessemer  ingots  containing  the  same  quantity  of 
carbon.  Moreover,  they  contain,  [as  a  rule,  less  manganese  than 
Bessemer  ingots,  and,  as  plates  containing  much  manganese  are  more 
liable  to  oxidise,  the  Siemens-Martin  plates  are  preferable  for  the 
above-mentioned  purposes.  The  author  has  drawn  up  a  table  which 
shows  that  Siemens-Martin  steel,  giving  a  high  elongation,  stands  a 
good  breaking  strain,  taking  into  consideration  the  percentage  of 
carbon  (0-45  to  0*60  per  cent.)  Bessemer  steel  containing  the  same 
amount  of  carbon  never  gives  such  good  results.  D.  B. 
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Metallurgic  Treatment  of  Complex  Ores  containing  Zinc. 

By  E.  A.  Parnell  (Chem.  Neivs,  42,  201). — It  is  well  known  that  the 
presence  of  zinc  in  considerable  quantity  in  ores  containing  other 
metals  has  a  very  injurious  influence  on  the  ordinary  smelting  pro- 
cesses for  tlie  extraction  of  the  latter.  In  the  case  of  copper  ores,  e.^., 
the  presence  of  much  zinc  necessitates  additional  operations  in  order 
to  obtain  copper  of  good  quality ;  and  all  the  zinc  originally  present 
in  the  ore  is  lost.  The  extraction  of  zinc  from  such  ores  in  a  useful 
form  has  often  been  attempted  by  means  of  hydrochloric  acid,  after 
calcination  of  th.e  ore,  with  a  view  of  decomposing  the  chloride  of 
zinc  by  lime.  Serious  impediments,  however,  to  this  method  have  pre- 
vented it  from  being  adopted,  especially  the  difficulty  of  washing  the 
oxide  of  zinc  from  the  chloride  of  calcinm  and  obtaining  it  in  a  dense 
form  suitable  for  the  spelter  manufacturer ;  also  the  injurious  influence 
of  the  presence  of  chlorine  in  any  form  in  the  subsequent  smelting  of 
the  residue  containing  lead  and  silver.  The  separation  of  oxide  of 
zinc  from  the  calcined  ore  can  of  course  be  easily  eff'ected  by  sulphuric 
acid,  but  the  great  objection  to  this  method  has  been  the  difficulty  of 
obtaining  oxide  of  zinc  from  the  sulphate  in  a  form  suitable  for  the 
spelter  manufacturer.  The  author  has  devised  a  process  which  is 
worked  on  an  extensive  scale,  and  completely  overcomes  this  difficulty. 
When  heated  alone,  sulphate  of  zinc  requires  a  very  high  temperature 
to  effect  decomposition.  Such  a  method  is  impracticable  on  the  large 
scale,  but  when  mixed  with  a  small  proportion  of  deoxidising  agent, 
sufficient  to  take  one  equivalent  of  oxygen  from  the  sulphate,  it  is 
easily  decomposed  with  the  production  of  oxide  of  zinc  and  sulphurous 
acid.  A  mixture  of  2  equivalents  of  sulphate  of  zinc  with  1  equiva- 
lent of  carbon,  heated  to  dull  redness,  affords  oxide  of  zinc.  With  a 
larger  proportion  of  carbon,  sulphide  of  zinc  is  produced.  3  equiva- 
lents of  sulphate  and  I  equivalent  of  sulphide  produce  4  equivalents  of 
oxide  and  4  equivalents  of  sulphurous  acid,  thus :  3ZnS04  -f-  ZnS  = 
4ZnO  +  4SO2.  Native  sulphide  of  zinc  is  the  reducing  agent,  which 
the  author  prefers  on  the  large  scale  for  making  oxide  of  zinc  suitable 
for  the  zinc  manufacturer.  For  the  further  treatment  of  the  portion 
of  the  ore  left  undissolved,  the  ordinary  smelting  processes  are  resorted 
to,  the  products  being  argentiferous  and  auriferous  lead  and  also 
copper  regulus,  which  generally  contains  both  gold  and  silver.  The 
following  ores  have  been  operated  on : — 

1.  Complex   ore  from  Cavalo   (Algeria),  containing,  as  sulphides, 
Zn,  17  per  cent. ;  Pb,  16  per  cent. ;  Ag,  20  oz.  per  ton. 

2.  Cupriferous  blende  from  Ain  Barbar  (Algeria),  containing  Zu. 
23  per  cent.  ;  Cu,  6  per  cent. ;  Ag,  6  oz.  per  ton. 

3.  Complex  ore  from  Italy,  containing  Zn,  20  per  cent. ;  Pb,  12  per 
cent. ;  Cu,  5  per  cent.  ;  also  silver. 

4.  "  Bluestone  "  from  Anglesea,   containing  Zn.  28  per  cent. ;  Pb. 
12  per  cent. ;  Ag,  12  oz.  per  ton  ;  also  Au  and  Cu. 

6.  Ore  from   Constantine   (Algeria),    containing  Zn,  12   percent,: 
Pb,  5  per  cent. ;  Cu,  1'5  per  cent.  ;  Ag,  12  oz.  per  ton;  also  Au. 

D.  B. 
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Spectrum  of  Iron  in  the  Sun.  By  J.  N.  Lockyer  (Compt.  rend., 
92,  904 — 910). — The  author  has  carefully  studied  the  lines  in  various 
iron  spectra  in  the  region  between  D  and  F.  The  lines  in  the  spectrum 
of  metallic  iron  in  the  voltaic  arc  closely  resemble  the  lines  due  to  the 
same  metal  in  the  solar  spectrum,  but  considerable  differences  are  ob- 
served when  a  large  induction  coil  arranged  for  intensity  is  used 
instead  of  the  arc.  The  number  of  lines  is  then  much  reduced,  and  in 
many  cases  their  relative  intensities  are  reversed.  In  the  spectra  of 
sun-spots,  large  or  small,  the  number  of  thickened  lines  is  not  great : 
not  more  than  10  per  cent,  of  the  lines  known  to  be  produced  when 
metallic  iron  is  volatilised  are  distinctly  changed.  A  large  number  of 
the  lines  which  are  thickened  in  the  sun-spots  are  visible  in  the 
spectmm  of  the  vapour  of  iron  produced  by  the  oxyhydrogen  blow- 
pipe. The  vapours  which  produce  the  lines  in  the  spectra  of  sun-spots 
must  be  highly  complex,  for  these  lines  cannot  be  arranged  in  a  con- 
tinuous series,  as  would  be  the  case  if  they  were  due  to  successive 
dissociations  of  similar  molecules.  Further,  the  spectra  of  sun-spots 
and  protuberances  have  not  a  single  iron  line  common  to  both.  The 
lines  observed  by  Tacchini  in  the  spectra  of  protuberances  are,  as  a 
rule,  lines  which  are  the  most  brilliant  in  the  iron  spectrum  given  by 
the  most  powerful  induction  coil.  These  lines  are  present  in  the 
spectra  of  substances  other  than  iron,  even  when  the  lines  character- 
istic of  the  latter  at  the  particular  temperature  are  absolutely  invisible. 
Moreover,  the  distortion  of  the  lines,  indicating  rapid  movement  of 
the  vapours  which  produce  them,  is  not  always  of  tlie  same  character. 
Different  lines  indicate  different  movements,  and  in  the  rapidity  of  the 
movements  thus  indicated  inversions  are  observed  similar  to  those  in 
the  relative  intensity  of  the  different  lines. 

From  these  observations  the  author  concludes  that  iron  does  not 
exist,  as  such,  in  the  nucleus  of  the  sun,  but  is  dissociated  into  its 
constituents.  These  constituents  exist  at  different  levels  in  the  sun's 
atmosphere,  and  by  their  condensation  produce  forms  of  the  most 
complex  character.  A  drawing  of  a  portion  of  the  spectrum  of  iron 
under  different  conditions  accompanies  the  paper.  C.  H.  B. 

Intensity  of  the  Luminous  Radiation  from  Incandescent 
Platinum.  By  J.  Violle  {Compt.  rend.,  92,  86G— 8()8).— The 
author  has  determined  the  intensity  of  the  luminous  radiations  of 
different  wave-length,  from  incandescent  platinum  at  the  following 
temperatures:  755°;  954°,  m.  p.  of  silver;  1045",  m.  p.  of  gold*; 
1500°,  m.  p.  of  palladium  ;  and  1775°,  m.  p.  of  platinum.  His  results 
may  be  expressed  by  the  formula — 

1  =  m'P  (1  +  ea-T), 

*  In  a  previous  paper  (this  Journal,  1880,  Abstr.,  14-9)  tliia  melting  point  was 
erroneously  given  as  J 035". 
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where  I  is  the  intensity   of  a  simple  radiation,  T  the  absolute  tem- 
perature, and  m,  e,  and  a  constants  which  have  to  be  determined. 

C.  H.  B. 

Phosphorescence.  By  J.  Chappuis  (Bull.  8oc.  Ghim.  [2],  35, 
419 — 420). — It  has  been  shown  by  Fourcroy  that  phosphorus  does  not 
glow  in  pure  oxygen  at  16°  and  760  mm.  The  author  finds  that 
if  a  bubble  of  ozone  be  introduced,  it  causes  phosphorescence  ;  but  it 
only  remains  for  a  moment,  that  is,  until  the  whole  of  the  ozone  is 
absorbed.  This  is  a  striking  confirmation  of  Joubert's  theory  that 
phosphorescence  is  due  to  the  combustion  of  phosphorus  vapour,  and 
not  to  its  volatilisation.  The  author  observes  that  on  the  introduction 
of  the  ozone,  the  whole  space  filled  with  oxygen  glows,  and  it  is  only 
when  all  the  phosphorus  vapour  has  been  burned  by  the  ozone,  that 
the  phosphorus  itself  becomes  radiant. 

The  author  took  two  globes  containing  a  little  potassium  iodide  and 
starch  ;  the  first  was  filled  with  air,  and  the  second  with  pure  oxygen. 
On  introducing  a  piece  of  phosphorus  into  each,  he  found  that  it 
glowed  in  the  first  and  the  starch-paste  became  blue ;  but  in  the  second 
no  change  occurred. 

Certain  bodies,  such  as  turpentine,  hinder  phosphorescence  by 
destroying  or  being  destroyed  by  ozone.  The  property  which  phos- 
phorus possesses  of  glowing  in  the  presence  of  ozone,  appears  to 
constitute  a  good  means  of  detecting  traces  of  the  gas. 

J.  I.  W. 

Decomposition  of  Ferric  Chloride  and  some  Ferric  Salts  of 
Organic  Acids  by  Light.  By  J.  M.  Edee  {Wien.  Ahad.  Ber.,  82, 
606 — 613). — An  aqueous  solution  of  ferric  chloride  in  presence  of 
oxalic,  citric,  tartaric  and  other  organic  acids,  is  slowly  reduced  to 
ferrous  salt  by  the  action  of  light,  even  by  gaslight,  carbonic  anhydride 
being  given  off'. 

Ferric  oxalate  decomposes  according  to  the  equation  :  Fe2(C204)3  = 
2FeC204  +  2CO2.  Ferric  acetate  or  formate,  and  the  basic  ferric 
oxalates,  are  not  affected  by  light, 

Potassioferric  oxalate  both  in  solution  and  as  solid,  is  decomposed 
by  light,  in  the  absence  of  oxygen,  thus:  Fe2K6(C204)6  =  2FeC204  + 
3K2C2O4  +  2CO2.  In  presence  of  oxygen,  basic  iron  salt  is  formed. 
The  sodium  and  ammonium  salts  behave  in  a  similar  manner. 

The  decomposition  of  iron  salts  by  light  in  a  unit  of  time  is  shown 
by  the  annexed  table.  The  solutions  are  aqueous,  and  contain  each 
0*75  per  cent,  of  iron;  temp.  17°  to  20°: — 

Ferric  chloride  +  oxalic  acid 100 

Ferric  oxalate   89 

Ammonium  ferric  oxalate   80 

Potassium  ferric  oxalate 78 

Ferric  tartrate 80 

Ammonium  ferric  tartrate 80 

„                citrate     15 

Ferric  chloride  +  citric  acid 19 

„                -f  tartaric  acid  ....  25 

The  author  comes  to  the  conclusion  that  the  decornposibility  of  a 
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salt  in  light  has  very  little  to  do  with  the  energy  with  which  the  com- 
ponents are  bound  together,  bat  is  closely  connected  with  the  absorp- 
tion, which  also  appears  to  be  different  in  different  parts  of  the 
spectrum. 

Comparative  experiments  with  ferric  chloride  and  oxalic  acid,  and 
with  mercuric  chloride  and  oxalic  acid,  show  that  the  iron  mixture  is 
much  more  rapidly  decomposed  than  the  mercury  mixture. 

For  certain  photographic  purposes,  the  author  recommends  the  use 
of  sodioferric  oxalate,  which  is  beautifully  crystalline,  very  sensitive 
to  light,  and  soluble  in  water.  W.  K.  H. 

Faure's  Secondary  Electric  Pile.  By  E.  Reynier.  (Cornpt.  rend., 
92,  951 — 952). — The  pile  devised  by  Faure  does  not  differ  essentially 
from  that  of  Plante.  The  latter  employs  electrodes  of  sheet  lead, 
whilst  the  former  obtains  a  greater  amount  of  force  by  employing 
lead  in  a  spongy  form.  The  pile  is  prepared  in  the  following  manner. 
The  two  pieces  of  lead  are  covered  with  a  layer  of  minium  or  another 
insoluble  lead  oxide,  and  firmly  rivetted  together  with  a  layer  of  felt 
between.  They  are  placed  in  this  position  side  by  side  in  the  acidu- 
lated solution.  If  they  be  of  great  length  they  are  rolled  into  a 
spiral.  On  passing  an  electric  current  through  tlie  pile,  the  minium 
on  the  positive  electrode  is  converted  into  peroxide,  and  that  on  the 
negative  into  metallic  lead.  The  pile  is  then  charged.  In  discharg- 
ing it,  the  lead  oxidises,  and  the  peroxide  reduces.  In  this  manner  an 
amount  of  energy  equal  to  one  horse-power  for  an  hour  can  be  stored 
up  in  a  pile  weighing  75  kilos.  The  yield  of  power  is  about  80  per 
cent,  of  the  charge.  J.  I.  W. 

Electric  Conductivity  of  Heated  Gases.  By  R.  Blondlot  (Cowpt. 
rend.,  92,  870 — 872). — Becquerel  stated  that  gases  when  heated 
to  redness  conduct  voltaic  electricity,  but  this  has  been  doubted  by 
subsequent  observers.  The  author  connected  the  extremities  of  a 
circuit  containing  a  copper  sulphate  element  and  a  capillary  electro. 
meter,  with  two  similar  pieces  of  platinum  foil,  placed  parallel  with 
each  other  at  a  distance  of  2  to  3  mm.  When  the  platinum  plates 
were  heated  to  redness,  and  consequently  the  layer  of  air  between 
them  heated,  a  very  distinct  movement  of  the  mercury  in  the  electro- 
meter was  observed.  With  five  Bunsen  cells  in  the  circuit,  the  current 
was  conducted  by  the  layer  of  air  when  heated  only  to  60 — 70°.  The 
interposition  of  a  screen,  or  agitation  of  the  air,  interfered  with  the 
conduction. 

If  the  two  plates  of  platinum  are  unequally  heated,  considerable 
electromotive  force  is  developed,  the  hotter  plate  l>eing  negative  with 
respect  to  the  other,  a  phenomenon  similar  in  kind  to  that  (observed  in 
a  flame  by  A.  Becquerel.  C.  H.  B. 

Changes  of  Volume  Accompanying  Electrolytic  Deposition 
of  a  Metal.  By  E.  Bouty  {Compt.  rend.,  92,  8(38— 870).— The  pres- 
sure exerted  on  an  electrode  by  an  electrolytically  deposited  film  of 
metal,  and  the  Peltier  effect  observed  at  the  point  of  contact  of  an 
electrode  and  an  electrolyte  are  connected  one  with  the  other :  the 
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former  is  a  consequence  of  the  latter.  Tlie  Peltier  effect  is  readily 
detected  when  the  electrolysis  is  not  complicated  by  energetic  secondary 
actions,  and  is  especially  well  marked  with  copper  sulphate  and 
nitrate,  and  the  sulphates  and  chlorides  of  cadmium  and  zinc.  For 
any  of  these  salts  an  intensity  of  current,  I,  can  be  determined  such 
that  for  all  higher  intensities  the  electrode  is  heated,  for  all  lower  in- 
tensities it  is  cooled.  This  particular  intensity  may  be  called  the  jpoint 
of  neutral  temperature.  -In  the  electrolysis  of  the  same  salts,  it  is  also 
possible  to  diminish  the  intensity  of  the  current  below  a  point,  V,  such 
that  the  metallic  deposit,  instead  of  contracting  at  the  moment  of 
solidification,  expands.  This  may  be  called  the  poi7it  of  neutral  pres- 
sure. In  the  electrolysis  of  salts  of  iron,  nickel,  &c.,  no  point  of 
neutral  temperature  or  neutral  pressure  is  observed:  the  negative 
electrode  is  always  heated  and  the  deposit  always  exerts  a  pressure  on 
the  electrode.  The  author  has  determined  the  constants  in  the  formula 
given  in  a  previous  paper  (this  Journal,  1879 ;  Abstr.,  576  ;  Compt. 
rend.,  88,  714 — 71G),  which  gives  the  apparent  excess;  y,  of  the  ther- 
mometer electrode  compressed  by  the  deposited  metal,  in  terms  of  the 
time  in  which  the  metal  has  been  deposited — 

A^ 

y 


B  +  t 

The  constant  A  is  proportional  to  the  variation  in  volume  of  a  unit 
volume  of  metal ;  its  value  may,  within  practical  limits,  be  represented 
by  the  formula — 

A  =  — ai  +  h'i^, 

an  expression  similar  to  that  for  the  heating  effect  on  the  thermometer 
electrode — 

E  =  -ai  +  h^. 

Moreover,  all  causes,  such  as  dilution  of  the  liquid,  the  nature  of 
the  acid  in  the  salt,  &c.,  which  cause  a  or  b  to  vary,  affect  a'  and  b' 
in  the  same  manner.  The  close  relationship  between  the  thermal  and 
mechanical  effects  observed  at  the  negative  electrode  is  evident.  The 
thermometer  indicates  the  mean  temperature  of  the  liquid  imme- 
diately surrounding  its  bulb,  and  this  temperature  is  not  necessarily 
that  of  the  deposited  metal.  The  current  does  not  directly  affect  the 
temperature  of  the  solvent,  the  molecules  of  which  exchange  heat  with 
the  molecules  of  the  electrolyte :  when  a  heating  effect  is  observed, 
the  latter  will  usually  have  a  higher  temperature  than  the  former ; 
when  a  cooling  effect  is  observed,  they  will  usually  have  a  lower  tem- 
perature. In  the  first  case  the  metal  at  the  moment  of  deposition  is 
hotter  than  the  liquid,  and  therefore  than  the  thermometer  ;  Imme- 
diately after  deposition  it  is  cooled,  consequently  contracts,  and  exerts 
pressure.  In  the  second  case  the  metal  immediately  after  deposition 
is  heated,  and  therefore  expands. 

It  is  found,  however,  that  sometimes  the  deposited  metal  expands, 
although  the  thermometer  rises  ;  sometimes  it  contracts,  although  the 
thermometer  falls:  but  it  must  be  borne  in  mind  that  the  thickness  of 
the  molecular  layer  in  which  the  heat  is  developed  is  infinitely  small 
compared  with  the  thickness  of  the  layer,  the  temperature  of  w^hich  is 
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indicated  by  the  thermometer.     It  is  therefore  not  surprising  that 
the  two  variations  of  temperature  do  not  follow  the  same  law. 

C.  H.  B. 
Chloride,  Bromide,  and  Iodide  of  Sulphur.  By  j.  Ogiek 
(Compt.  rend.,  92,  922 — 924). — The  author  has  determined  the  heat 
of  formation  of  the  haloid  compounds  of  sulphur  from  their  elements 
by  direct  synthesis,  w^th  the  following  results,  calculated  for  solid 
sulphur ; — 

SoUd  Liquid  Gaseous 

compouud.  compound.  compound. 

cals.  cals.  cals. 

S2  +  CI2,  gas —  +17-6  +11-0 

S2  +  Bra,  gas —  -f  10-0  — 

S2  -f-  Br2,  liquid    —  +2-0  — 

S2  -f  Br2,  solid —  +0-9  — 

S2  +  I2,  gas    +  10-8  —  — 

S2  +  lo,  liquid   -H     0-0  — -  — 

The  further  action  of  chlorine  and  bromine  on  the  compounds 
S2CI2  and  S2Br2  respectively,  at  ordinary  temperatures,  is  accompanied 
by  a  very  slight  development  of  heat,  showing  that  if  higher  chlorides 
or  bromides  exist,  they  are  very  readily  dissociated.  The  specific 
heat  of  sulphur  chloride,  S.CL,  between  +  70°  and  +  12°  is  0'220 
(Regnauit,  0-204!  between  20°  and  5°)  ;  its  heat  of  vaporisation  is 
6*665  cals. 

The  formation  of  gaseous  sulphur  chloride  from  gaseous  sulphur  and 
chlorine  develops  heat  =  -f  82-4  cals.  (S2CI2  =  135).         C.  H.  B. 

Heat  of  Formation  of  Sulphur  Oxides.  By  Berthelot  (Ann. 
Ghem.  Phys.  [5],  22,422 — 42'J). — Numbers  previously  given  for  the 
heat  of  formation  of  sulphurous  anhydride  have  been  more  or  less  in- 
accurate, since  no  corrections  have  ]>een  made  for  the  formation,  in 
addition  to  the  sulphurous  anhydride,  of  other  oxides  of  sulphur  in 
quantities  depending  on  the  rapidity  and  temperature  of  the  combus- 
tion, and  of  sulphuric  acid  owing  to  the  presence  of  moisture.  When 
sulphur  is  burned  in  air  or  oxygen,  sulphuric  anhydride  is  formed  in 
relatively  large  quantities,  and  the  greater  part  remains  in  the  gaseous 
condition,  owing  to  its  high  vapour-tension  (0177  mm.  at  18°).  In  a 
long  series  of  experiments,  the  author  has  carefully  estimated  the  rela- 
tive proportions  of  sulphurous  and  sulphuric  anhydrides  formed,  and 
finds  that  when  all  necessary  corrections  are  made,  the  heat  of  forma- 
tion of  sulphurous  anhydride,  SO2  (64  grams),  is  69"26  cals.,  a  number 
which  holds  good  for  octohedral,  prismatic,  and  insoluble  sulphur, 
with  addition  in  the  case  of  prismatic  sulphur,  of  0*08  cal.  for  32 
grams.  C.  H.  B. 

Vapour  of  Ammonium  Dihydrosulphide.  By  Isambeut  {Compt. 
rend.,  92,  919 — 922). — The  tension  of  the  vapour  of  pure  dry  ammo- 
nium dihydrosulphide  at  different  temperatures  is  given  in  the  follow- 
ing table : — 
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T.en8ion  of 

Tension  of 

Tension  of 

e. 

vapour. 

f. 

yapour. 

f. 

vapour. 

mm. 

mm. 

mm. 

4-2 

132 

18-0 

322 

33-2 

804 

61 

142 

22  0 

410 

35-6 

919 

7-9 

159 

25-1 

501 

37'9 

1062 

9-5 

175 

28-0 

588 

39-3 

1156 

101 

184 

30-9 

696 

42-0 

1353 

12-0 

212 

32-1 

748 

44-4 

1560 

15-0 

259 

32-6 

772 

The  cnrve  representing  the  dissociation  of  the  dihydrosulphide 
closely  resembles,  and  from  25°  almost  coincides  with,  that  repre- 
senting the  dissociation  of  amnioniacal  calcium  chloride.  In  presence 
of  a  gas  such  as  hydrogen  or  nitrogen,  the  maximum  tensions  have 
the  same  values,  the  total  pressure  being  the  sum  of  the  pressures  of 
the  gas  and  the  hydrosulphide.  In  presence  of  hydrogen  sulphide  or 
ammonia  gas,  however,  the  total  pressure  is  distinctly  lower  than  the 
sum  of  the  pressure  of  the  free  gas  and  the  maximum  tension  of  the 
vapour  of  the  hydrosulphide.  Direct  experiment  shows  that  this  effect 
is  not  due  to  any  absorption  of  the  free  gas,  proving  that  the  dihy- 
drosulphide  is  less  volatile  in  presence  of  its  elements  than  in  a  vacuum 
or  in  presence  of  an  inert  gas  such  as  hydrogen.  In  presence  of 
ammonia  or  hydrogen  sulphide,  the  maximum  tension  of  the  dihy- 
drosulphide  at  a  given  temperature  diminishes  rapidly  as  the  tension 
of  the  free  gas  increases,  and  vice  versa.  The  compound  formed  by 
the  union  of  carbonic  anhydride  and  ammonia  behaves  in  a  similar 
way.  C.  H.  B. 

Heat  of  Formation  of  Diallyl,  Chlorinated  Compounds,  and 
Aldehyde.  By  Berthelot  and  J.  Ooier  (Compt.  rend.,  92,  769 — 
774). — Diallyl. — Heat  of  combustion  as  determined  by  the  method  of 
explosion  =  +  902*3  cals.  at  constant  volume;  +  904*3  cals.  at  con- 
stant pressure,  from  which  the  heat  of  formation  is  found  to  be : — 

Cs  (diamond)  +  Hio  =  CsHio  gas  +     47  cals. 
Ce  (carbon)      +  Hjo  =  C^Hio    „     +  22-7     „ 

The  formation  of  diallyl  from  dipropargyl,  CgHe  gas,  +  2H2  = 
C,;Hio,  gas,  develops  heat  =  4-  87*5  cals.,  a  quantity  much  greater 
than  that  developed  by  the  hydrogenation  of  any  other  known  hydro- 
carbon, and  nearly  equal  to  that  developed  by  the  combination  of 
oxygen  and  hydrogen.  The  production  of  diallyl  from  propylene 
develops  -f  41*3  cals.;  that  of  dipropargyl  from  allylene  develops 
-f-  10"2  cals.  It  is  evident  that  changes  in  the  hydrocarbon  series, 
effected  in  accordance  with  similar  equations,  do  not  necessarily  give 
rise  to  the  same  thermal  phenomena,  any  more  than  in  the  series  of 
metallic  or  non-metallic  elements. 

Methylene  chloride^  CH2CI0. — Specific  heat  between  40°  and  15**  = 
0'288  ;  molecular  heat,  23*2  ;  heat  of  vaporisation,  6*40.  When  it  was 
exploded  with  oxygen,  chlorine  was  set  free.  This  is  often  observed  in 
the  combustion  of  chlorinated  organic  compounds,  but  the  amount  of 
chlorine  liberated  is  less  the  greater  the  proportion  of  hydrogen  in  the 
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compound.  After  introducing  the  necessary  corrections  for  the  chlo- 
rine thus  set  free,  the  heat  of  formation  of  methylene  chloride, 
'C(diamond)  +  Hg  +  CU  =  CH2CI2,  gas  =  +  31*2  cals.;  liquid 
=  -f  37'6cals.  The  combination  C  +  2HC1  would  absorb  —  128  cals. 
Sthylidene  chloride^  C2H4CI2,  prepared  from  paraldehyde. — Specific 
heat  between  50°  and  13"  =  0-315;  molecular  heat,  31*2;  heat  of 
vaporisation,  6'63 ;  heat  of  formation,  C2,  diamond,  +  Ht  +  CI2  = 
C2H4CI2,  gas  =  +  33-9 ;  liquid  =  +  40-5.  Its  formation  from  acety- 
lene, C2H2  +  2HC1  =  C2H4CI2,  gas,  would  develop  +  29*0  X  2  cals., 
a  number  very  near  the  heat  of  formation  of  ethyl  chloride  from  ethy- 
lene (+  31'9).  The  heat  of  combustion  of  efchylidene  chloride  at  con- 
stant volume  =  -f  267'4  cals.  ;  at  constant  pressure  =  +  267*1  cals. 
The  heat  of  combustion  of  methylene  chloride  at  constant  volume 
=  +  107'3  cals. ;  at  constant  pressure 
of  the  following  reactions — 

/  CH4  +  CI2  =  CH3CI 
ICH.CI  +  CI2  =  CH2CI2 
/  C2H6  +  CI2  =  C2H5CI 
1  C2H5CI  +  CI2  =  C2H4CI2 

C2H4O2  +  CI2  =  C2H3CIO 

CNH    -f-  CI2  =  CNCl 

shows  that  the  heat  developed  by  the  substitution  of  chlorine  for 
hydrogen  in  organic  compounds  decreases  as  the  number  of  atoms 
substituted  increases,  and  also  varies  with  the  series  and  chemical 
function. 

Aldehyde.  —  Heat  of  formation  ;  gas  =  +  50'5  cals. ;  liquid,  + 
r)6*5cals. ;  dissolved,  +  60'1  cals.  The  heat  of  formation  of  acetic 
acid  is  therefore:  gas,  +  119'7  cals.;  liquid,  +  126-6  cals.;  solid, 
-j-  129-1  cals. ;  dissolved,  -f  126-9  cals. ;  and  its  heat  of  combustion  is 
+  199"4.  Favre  and  Silbermann  found  210"3.  The  oxidation  of 
ethylene  and  acetylene  gives  the  following  results  : — 

C2H4  -f-  0    =  C2H4O,   gas,  develop; 
C2H4  -h  O2  =  C2H4O2,  gas,        „ 
C2H2  +  04=  C2H2O4,  solid,      „ 

Methylal. — Specific  heat  between  41"  and  15°  =  0*521 ;  molecular 
heat,  +  39-6;  heat  of  solution  in  75  parts  of  water  at  11"",  -f  3-2; 
heat  of  vaporisation,  6-83.  Heat  of  formation  from  its  elements, 
gas  =  -f  117-3;  liquid,  -f  124-1  cals.  Its  production  from  methyl 
alcohol,  3CH4O  -f  O  =  C^HhOs  +  2H,0,  develops  -f-  761  cals.,  a 
quantity  somewhat  greater  than  that  d(!veloped  by  the  formation  of 
pidehyde  from  ethyl  alcohol  (+  70-1).  The  heats  of  formation  and 
combustion  of  methylal  are  nearly  the  same  as  those  of  the  two  pro- 
pylenic  glycols,  as  determined  by  Longuinine,  the  heat  of  combustion 
of  methylal  being  -f  433'9,  that  of  propylenic  glycol,  +  431  '2 ;  and 
that  of  iso-propylenic  glycol,  -|-  4362.  C.  H.  B. 

Chloral  Alcoholate.  By  Berthelot  (Compt.  rend.,  92,  826 — 
831). — The  solution  of  crystalline  chloral  alcoholate  in  twenty-five  times 
its  own  weight  of  water  at  14°  produces  no  sensible  thermal  effect,  and 
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no  rise  of  temperature  is  observed  wlieii  aqueous  solutions  of  cUoral 
and  alcoViol  are  mixed  in  equivalent  proportions.  From  this  it  is  evident 
that  the  heat  of  combination  of  pure  chloral  and  alcohol  is  equal  to 
the  sum  of  the  heats  of  solution  of  these  two  bodies,  taken  separately, 
in  the  same  quantity  of  water.  The  heat  of  formation  of  solid  chloral 
alcoholate  at  14°  =  +  14"4  cals. ;  that  of  chloral  hydrate  at  the  same 
temperature  being  12*1  cals.  It  follows  therefore  that  alcohol,  when 
brought  in  contact  with  chloral  hydrate,  will  displace  the  water, 
forming  the  alcoholate,  a  fact  which  Personne  has  previously  observed 
and  utilised  as  a  means  of  preparing  the  latter  compound.  In  pre- 
sence of  a  large  excess  of  water,  however,  this  action  is  reversed. 
Crystals  of  the  alcoholate,  when  thrown  into  a  large  quantity  of  water, 
become  white  and  opaque,  being  converted  into  the  hydrate.  The 
alcoholate,  even  at  ordinary  temperatures,  contains  a  certain  propor- 
tion of  free  chloral  and  alcohol,  which,  with  the  alcoholate,  form  a 
system  in  equilibrium.  In  presence  of  water,  the  free  chloral  forms 
the  solid  hydrate,  which  remains  mixed  with  crystals  of  the  alcoholate, 
whilst  the  free  alcohol  is  diffused  through  the  water.  The  alcohol  and 
chloral  being  thus  removed,  the  equilibrium  of  the  system  is  destroyed  ; 
further  quantities  of  alcohol  and  chloral  are  set  free ;  these  are  again 
removed,  and  this  series  of  changes  goes  on  until  the  alcoholate  is 
entirely  converted  into  hydrate.  This  decomposition  is  accompanied 
by  a  slight  development  of  heat,  the  heat  of  formation  of  the  solid 
chloral  hydrate  and  the  heat  of  solution  of  the  alcohol  being  together 
somewhat  greater  than  the  heat  absorbed  in  the  decomposition  of  the 
chloral  alcoholate.  The  rise  of  temperature  is,  however,  only  tempo- 
rary, since  solution  of  the  chloral  hydrate  soon  brings  the  liquid  to  its 
original  temperature. 

The  specific  heat  of  solid  chloral  alcoholate  between  46°  and  14°, 
and  its  heat  of  fusion,  are  not  constant,  and  cannot  be  determined 
with  accuracy,  owing  to  the  dissociation  of  the  compound  into  alcohol 
and  chloral.  Assuming,  according  to  Kopp's  theory,  that  the  true 
specific  heat  is  0*244,  the  heat  of  fusion  is  +  4*65  cals.,  a  value  some- 
what near  that  for  the  hydrate^  -f  5'2  cals.  The  heats  of  formation 
of  chloral  alcoholate  and  hydrate  at  different  temperatures  and  in  dif- 
ferent states,  are  given  in  the  following  table  : — 

Chloral  Chloral 

alcoholate.  hydrate. 

cals.  cals. 

Solid,  at  14° +  14-4  -\-  12-1 

Liquid,  about  50°  (near  the  melting  point)  .  .       +     9'8  +     7  3 

Liquid,  near  the  boiling  point    +     8"5  -f     6'2 

Gaseous  (from  gaseous  constituents)    +     1*6  +     2*0 

C.  H.  B. 
Liquefaction  of  Gaseous  Mixtures.  By  L.  Cailletet  and  P. 
^Hautefeuille  (Gompt.  rend.,  92,  901 — 904). — The  complete  liquefac- 
tion of  a  mixture  of  an  easily  liquefiable  and  a  so-called  permanent 
gas  may  be  effected  by  sabjecting  the  gaseous  mixture  to  great  pres- 
sure at  a  temperature  sufficiently  high  to  prevent  liquefaction,  and 
then  lowering  the  temperature  so  regularly  that  all  parts  of  the  capil- 
lary tube  containing   the   gases  reach   the   temperature  at   which  a 
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change  of  state  takes  place  at  the  same  time.  In  this  way,  Hqaefierl 
carbonic  anhydride  can  be  obtained  containing  large  proportions  of 
liquid  oxygen,  nitrogen,  and  hydrogen.  The  authors  have  also  studied 
the  behaviour  of  mixtures  of  more  readily  liquefiable  gases  at  tempe- 
ratures at  which  the  least  easily  liquefiable  would  remain  gaseous  if 
pure.  Of  such  mixtures,  that  of  carbonic  anhydride  and  cyanogen 
maybe  taken  as  the  type.  If  the  carbonic  anhydride  is  present  in 
largest  proportion,  a  contraction  of  y^^  of  the  volume  at  0°  is  ob- 
served :  if  the  cyanogen  preponderates,  there  is  a  contraction  of 
Ywoo-  ^^®  following  table  gives  the  density  of  the  liquid  carbonic 
anhydride  in  the  mixture  under  different  pressures,  compared  with 
the  density  which  it  would  have  if  pure  at  33°,  if  it  conld  exist  in  the 
liquid  state  at  that  temperature : — 


Pressure. 


100  atmos.  . . 


150       „ 


0-2    „ 


Density 

Density  of  liquid 

Diminution 

Temperature. 

of 

COo  in  the 

of  density 

liquid  COo. 

mixture. 

for  r. 

r-23 

1092 

1-046 



J 

0 

0-984 

0-991 

0-0023 

s 

30 

5) 

0-893 

0-0032 

.     33 

1? 

0-883 

0-0033 

'-23 

1-111 

1-073 

— 

<; 

0 

0-015 

1-010 

0-0028 

30 

jj 

0-918 

0-0030 

33 

, 

0-907 

0-0030 

'-23 

1-126 

1-095 

— 

J 

0 

1-039 

1033 

0-0027 

s 

30 

») 

0-940 

0-0031 

,     33 

5) 

0-931 

0-0030 

The  carbonic  anhydride  must  probably  be  regarded  as  liquid  dis- 
solved in  the  liquefied  cyanogen.  Experiments  have  been  made  to 
determine  the  density  of  liquid  oxygen,  hydrogen,  and  nitrogen  in 
mixtures  of  this  character.  C.  H.  B. 


Changes   of  State  near  the  Critical  Temperature.     By  L. 

Cailletet  and  P.  Hautefeuille  (Covipt.  rend.,  92,  8iO — 843). — One 
drop  of  blue  oil  of  grdbanum  was  dissolved  in  liquid  carbonic  anhy- 
dride in  the  glass  tube  of  a  Cailletet's  apparatus.  Any  total  or 
partial  change  of  state  could  thus  be  easily  followed  ;  for  as  the  liquid 
passed  into  the  gaseous  state,  it  left  the  colouring-matter  on  the  sur- 
face of  the  mercury  and  the  sides  of  the  tube.  By  this  means  it  was 
proved  that  above  31°  the  carbonic  anhydride  is  entirely  in  the 
gaseous  condition  ;  the  striao  which  make  their  appearance  just  at  the 
critical  point  being  due  to  a  partial  condensation  of  the  gas  to  tin; 
liquid  state.  It  was  also  proved  that  the  disappearance  of  the  meniscus 
or  line  of  separation,  observed  when  a  mixture  of  a  gas  and  a  vapour 
already  partially  liquefied  is  subjected  to  increased  pressure,  is  due  to 
the  revolatilisation  of  the  liquid,  the  tube  being  entirely  filled  with 
gas,  which  shows  signs  of  liquefaction  when  either  the  temperature  or 
pressure  is  lowered.  0.  H.  B. 
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Evaporation  without  Fusion.  By  L.  Meter  (Ber.,  14,  718— 
723). — The  author  gives  an  account  of  some  experiments  made  in 
order  to  ascertain  whether  in  the  experiment  described  hj  Carnelley 
(Proc.  Boy.  Soc,  6th  January,  1881)  the  ice  has  a  temperature  higher 
than  that  of  its  melting  point.  From  these  experiments,  it  would 
appear  that  the  temperature  of  the  ice  does  not  rise  above  its  melting 
point,  but  varies  with  the  temperature  of  the  freezing  mixture  used  to 
condense  the  aqueous  vapour.  In  one  case,  the  temperature  indicated 
by  the  thermometer  was  20°,  this  being  due  to  a  portion  of  the  bulb 
becoming  bare,  and  consequently  exposed  to  radiation ;  and  in  this 
case,  when  the  pressure  was  increased  in  the  apparatus  by  admitting 
air,  the  ice  melted  slowly,  and  not  quickly,  as  would  have  been  the 
case  if  its  temperature  had  been  higher  than  its  melting  point. 

P.  P.  B. 

Viscosity  of  Gases.  By  W.  Crookes  (Gompt.  rend.,  92,  862 — 
866). — Some  time  ago  Maxwell  showed  that  the  coefficient  of  friction  or 
viscosity  of  a  gas  should  be  independent  of  its  density,  and  this  conclusion 
is  verified  by  experiment  for  pressures  between  762  mm.  and  13  mm. 
This  law  assumes,  however,  that  the  mean  free  path  of  the  molecules 
is  very  small  compared  with  the  size  of  the  vessel  containing  the  ga.s, 
and  it  appeared  probable  that  at  high  degrees  of  exhaustion,  when  the 
free  path  is  much  greater,  this  law  would  not  hold  good.  With  the 
Sprengel  pump,  it  is  easy  to  obtain  a  vacuum  in  which  the  mean  free 
path  of  the  gaseous  molecules  may  be  measured  in  centimeters  or  even 
meters.  Assuming  that  at  the  pressure  of  1  atmosphere  the  mean 
free  path  is  O'OOOl  mm.,  at  O'OOOl  atmosphere,  it  will  be  1  mm.,  at 
0-OOuOOl  atmosphere,  10  cm.,  and  at  0-OOOOuOOl  atmosphere, 
10  meters.  The  latter  pressure  corresponds  approximately  with  a  height 
of  144  kilom.  above  the  earth's  surface;  at  greater  heights  the  free 
path  will  be  comparable  with  planetary  distances.  At  about  450  kilom. 
for  example,  it  would  be  equal  to  the  distance  between  the  earth  and 
Sirius.  The  author  has  determined  the  viscosity  of  different  gases  at 
exhaustions  down  to  0'02  millionth  of  an  atmosphere,  by  observing 
the  oscillations  of  a  mica  disc  suspended  by  means  of  a  fine  glass 
thread  in  the  vessel  containing  the  gas  to  be  experimented  with.  His 
results  are  given,  together  with  those  of  other  observers,  in  the  fol- 
lowing table: — 

Graham.     Kundt  and  Warburg.      Maxwell.        Crookes. 

Air 1-0000  I'OOOO  1-0000         I'OOOO 

Oxygen 1-1099  „  „  1-1185 

Nitrocren    0-971  „  „  0-9715 

Carbonic  anhydride      0  807  0-806  0-859  09208 

Carbonic  oxide ... .      0-971  ,,  „  0*9715 

Hydrogen 0-4855  0-488  0-5156         0-4439 

Hydrogen  is  distinguished  from  all  other  gases  by  the  fact  that  its 
viscosity  remains  the  same  for  all  pressures  between  760  mm.  and  a 
thousandth  of  an  atmosphere.  The  ratio  between  air,  oxygen,  nitrogen. 
and  carbonic  oxide  is  practically  the  same  under  all  pressures ;  whilst 
the  ratio  between  air  and  carbonic  anhydride  is  constant  between 
760  mm.  and  650  mm.,  then  decreases  as  the  pressure  diminishes  to 
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about  50 — 55  mm.,  at  which  point  it  again  becomes  constant.  The 
etTect  of  pressure  in  increasing  the  viscosity  of  a  gas  is  greater  the 
more  easily  the  gas  is  liquefied.  It  is  least  with  hydrogen,  somewhat 
greater  with  oxygen  and  nitrogen ;  whilst  the  viscosity  of  carbonic 
anhydride,  which  liquefies  under  a  pressure  of  56  atmospheres  at  15  , 
increases  rapidly. 

Maxwell's  law  is  true  within  certain  limits,  beyond  which  it  does  not 
hold  good.  For  hydrogen  it  is  true  between  0'760  and  0*001;  for 
carbonic  anhydride,  carbonic  oxide,  oxygen,  nitrogen,  and  air,  it  only 
holds  good  between  0"015  and  0"035.  The  passage  into  the  ultra- 
gaseous  condition  begins  at  0"0005.  It  is  slow  with  hydrogen,  but 
more  rapid  with  the  less  perfect  gases.  In  ordinary  gases  differences 
(tf  pressure  on  the  sides  of  the  containing  vessel  are  rapidly  equalised, 
I  lectrified  bodies  lose  their  electricity,  and  the  rate  of  cooling  of  a 
heated  body  is  not  sensibly  affected  by  variations  in  pressure  such  as 
may  be  obtained  with  an  ordinary  air-pump,  the  difference  in  the 
Aelocity  of  the  molecules  before  and  after  encounter  compensating  for 
the  decrease  in  their  number.  In  the  ultra-gaseous  condition  diffe- 
rences of  pressure  can  exist  for  twenty  minutes ;  electrified  bodies 
retain  their  electricity  for  so  long  a  period  as  thirteen  months,  and  at 
high  exhaustions  the  rate  of  cooling  of  a  heated  body  is  considerably 
diminished.  The  ordinary  gaseous  condition  is  retained  so  long  as  the 
number  of  molecular  encounters  may  be  regarded  as  almost  infinite. 
When,  however,  the  number  of  encounters  in  a  given  time  becomes  so 
small  as  to  be  negligea-ble,  and  the  mean  free  path  of  a  molecule  be- 
comes comparable  with  the  dimensions  of  the  containing  vessel,  the 
substance  has  passed  into  the  ultra-gaseous  state.  C.  H.  B. 

Quantivalence  of  Carbon.  By  A.  Claus  (Ber.,  14,  432 — 435). 
— The  author  argues  against  the  notion  that  the  atom  of  carbon  con- 
tains four  distinct  points  of  attraction.  W.   C.  W. 

The  So-called  Differences  in  the  Quantivalence  of  a  Multi- 
valent Atom.  By  W.  LossEN  (Ber.,  14,  760— 7t')">).— This  consists 
essentially  of  a  criticism  of  the  views  of  Claus  (])er.,  14,  432).  Attention 
is  also  directed  in  the  author's  publication  on  a  closely  allied  question 
(Annalen,  204,  272),  viz.,  on  the  combination  of  atoms,  in  which  the 
theory  of  valency  is  not  used,  as  the  author  thinks  the  present  form 
of  this  theory  should  be  rejected.  P.  P.  B. 

Magnitudes  of  Affinity  in  Carbon.  By  H.  K linger  (Ber.,  14, 
783 — 785). — The  author  criticises  Claus'  remarks  on  this  subject  (i>*(?/-., 
14,  432),  and  draws  attention  to  Kommrath's  treatment  of  the  same 
subject  (ibid.,  9,  1094,  and  10,  742).  With  regard  to  the  limited 
divisibility  of  the  force  of  attraction  of  atoms,  the  author  thinks  our 
present  position  may  be  illustrated  by  the  following  example : — A 
magnet  whoso  load  is  10  kilos,  can  carry  any  number  of  pieces  of  iron, 
provided  that  their  total  weight  is  not  more  than  10  kilos.,  and  the 
divisibility  of  its  power  would  appear  unlimited.  If,  however,  we 
have  pieces  of  iron  weighing  5  and  2  kilos,  only,  then  it  would  appear 
as  though  the  magnet's  power  could  be  divided  into  2  and  5  parts 
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only.  If  the  force  of  attraction  of  atoms  obeys  Newton's  law  of 
equality  of  action  and  reaction,  supposing  the  value  of  the  affinity 
of  univalent  atoms  or  groups  to  be  expressed  as  lying  between  8U 
and  90,  that  of  bivalent  atoms  will  be  between  160 — 170  such  units. 
Then  an  atom  with  the  power  170  can  combine  with  two  atoms  of 
80  or  90,  and  so  form  groups  each  possessing  10  free  units  of  power, 
which  may  show  their  influence  by  giving  rise  to  molecular  com- 
pounds, &c.  P.  P.  B. 

Measure  made  of  a  10  Per  Cent.  Iridmm  Platinum  Alloy.   By 

0.  J.  Broch,  H.  St.  Claire-Deville,  and  J.  Stas  (Ann.  Ghem.  Phys. 
[6],  22,  120 — 144). — This  paper  is  a  description  of  the  preparation 
of  the  iridio-platinum  standard  measure  for  the  Comite  International 
des  Poids  et  Mesures  (cf.  Matthey,  this  Journal,  1879,  Abstr.,  772 — 
774). — Platinum. — Two  samples  of  platinum  prepared  by  Matthey 
gave  on  analysis  by  the  authors  : — 

Sample  A.  Sample  B. 

Platinum    99-892  99*890 

Rhodium    0-065  0-070 

Iridium 0*029  0-023 

Loss    0-014  0-017 


100-000  100-000 

Iridium. — The  sample  of  iridium,  owing  to  difficulties  which  arose 
in  preparation,  still  contained  a  considerable  proportion  of  platinum; 
but  this  presents  no  inconvenience  so  far  as  regards  the  preparation  of 
the  alloy  is  concerned.     The  iridium  gave  on  analysis:  — 

Iridium 91-100 

Platinum 8-480 

Rhodium 0-122 

Ruthenium 0-120 

Iron   0042 

Loss 0136 


100000 


Iridio-platinum  Alloy. — The  sample  of  platinum  A  was  mixed  with 
the  platiniferous  iridium  in  such  a  proportion  as  to  contain  10-25  per 
cent,  pure  iridium,  the  slight  excess  being  added  to  compensate  for  the 
loss  of  iridium  by  oxidation  during  the  preparation  of  the  alloy.  The 
mixture  was  then  repeatedly  passed  through  a  very  fine  silk  mesh,  the 
operation  being  performed  in  a  closed  vessel.  The  powder  was  fused, 
allowed  to  cool  slowly,  cleaned  with  dilute  hydrochloric  acid,  and 
forged.  The  ingot  obtained  was  then  passed  through  steel  rolls, 
cleaned  with  red-hot  potassium  pyrosulphate,  and  then  with  1-10 
boiling  hydrochloric  acid.  In  order  to  obtain  a  perfectly  homogeneous 
alloy,  these  operations  were  repeated  three  times. 

Samples  were  detached  before  the  definite  forging  of  the  ingot, 
which  was  effected  with  the  necessary  precautions  of  avoiding  the 


t 


I 


GENERAL  AND  PHYSICAL  CHEMISTRY.  681 

action  and  penetration  of  iron.  One  of  the  ends  of  the  bar  obtained 
was  detached  for  analysis.  For  the  final  forging,  the  bar  was  intro- 
duced into  a  thick  platinum  tube,  enclosed  in  a  second  tube  of  refrac- 
tory clay,  heated  to  a  white  heat  in  a  furnace  filled  with  heavy  coal-tar 
oil,  to  avoid  contamination  with  particles  of  oxide  of  iron.  The  bar  was 
then  planed  and  shaped  in  the  form  of  an  X,  an  operation  which  required 
448  hours.  The  shavings  detached  during  this  process  were  analysed  : — 

Specific  gravity  of  the  alloy  after  the  first  forging. .  21  "585 
„  „  „  a  definite  forging  21-543 
„  after  a  series  of  blows 21-553 

Composition  of  the  Alloy  of  the  Standard  {detached  shavings). 

Iridium 10-1490 

Iron 0-0420 

Ruthenium 0-0180 

Rhodium 0-0380 

Platinum 89-6300 

Loss 0-1224 

100-0000 

Following  the  advice  of  one  of  the  authors,  Matthey  dreiu  parts  of 
the  standard  rule  through  steel  plates ;  but  after  the  operation,  there 
were  found  on  the  surface  a  series  of  longitudinal  lines  of  a  bluish- 
black  colour  in  the  direction  of  the  draw.  It  was  found  that  tlies.' 
lines  were  due  to  ferrosoferiic  oxide,  and  the  alloy  contained  a  larger 
percentage  of  iron  than  that  fixed  upon  by  the  Comite.  It  was  neces- 
sary to  recommence  the  purification  of  the  alloy,  and  to  shape  the 
X  rule  entirely  by  plani7ig,  and  not  by  drawing. 

As  the  Comite  International  had  decided  that  the  alloy  for  the 
standard  meter  and  standard  kilogram  should  be  cast  in  a  single 
cylinder,  Matthey  made  three  successive  castings ;  two  with  the 
sample  A,  one  with  the  sample  B  of  platinum,  the  iridium  described 
above  being  used  in  both  cases.  The  second  casting  had  a  sp.  gr.  21-553  ; 
the  third  a  sp.  gr.  21*5529  ;  the  latter  gave  on  analysis*: — 

Per  ctMit. 

Iridium 10127 

Iron   0-098 

Ruthenium   0-0098 

Rhodium 0-O5U0 

Platinum 89-/58 

The  percentage  quantities  of  the  metals  in  the  second  casting  were 
practically  the  same ;  thus  showing,  contrary  to  the  original  opinions 
of  the  authors,  that  it  is  possible  to  obtain  an  identical  composition 
even  with  separate  castings  and  materials.  The  rule  of  the  X  form 
has  been  finished  by  Brunner,  and  is  now  laid  before  the  Comite 
International.  Y.  II.  V. 

*  Mean  of  two  independent  analyses. 
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Inorganic   Chemistry. 


Attempts  to  Prepare  Boron  Oxytrichloride.  By  A.  Michaelis 
and  P.  Becker  (Ber.,  14,  914 — 915). — Boron  oxjtrichloride  is  not 
formed  either  by  passing  electric  sparks  through  a  mixture  of  oxygen 
and  boron  trichloride  vapour,  or  by  the  action  of  ozone  on  boron  tri- 
chloride. W.  C.  W. 

Preparation  of  Adamantine  Carbon  or  Diamond.    By  R.  S. 

Marsden  (Proc.  Roy.  Soc.  JEdin.,  II,  20 — 27). — On  heating  to  a  high 
temperature  for  10  hours,  and  then  cooling  very  slowly,  a  mixture  of 
silver  and  amorphous  carbon  (from  sugar),  three  forms  of  carbon  are 
found  to  exist  in  the  silver,  from  which  they  can  be  readily  removed 
by  treating  the  mass  with  nitric  acid :  the  three  forms  are  :  graphite, 
in  largest  proportion ;  a.  number  of  small  crystalline  bodies  of  octo- 
hedral  form,  and  .a  quantity  of  a  brownish  substance,  probably  amor- 
phous carbon,  or  silver  carbide.  This  last  form,  which  is  flocculent,  is 
easily  removed  by  washing  the  mixture  of  carbon  with  hydrofluoric 
acid,  ammonia,  and  potash:  the  crystals  thus  cleansed  are  hard, 
i^cratching  quartz,  glass,  and  sapphire,  and  burn  away  slowly  when 
heated  in  a  stream  of  oxygen. 

Microscopic  examination  of  the  ci^stals  shows  that  there  are  two 
kinds  present,  dark  coloured,  and  transparent.  The  dark  coloured 
ones  are  believed  to  be  true  diamonds,  the  darkness  being  due  to  dis- 
semination of  amorphous  carbon  through  them ;  they  have  a  perfect 
octohedral  form  with  curved  edges. 

The  transparent  crystals  have  an  adamantine  lustre,  and  high  re- 
fractive power ;  this  form  is  octohedral,  but  the  edges  are  not  curved, 
and  they  act  on  polarised  light. 

The  author  believes  that  by  employing  200 — 300  oz.  of  metal,  he 
will  be  able  to  produce  larger  diamonds,  fit  for  rock-boring. 

E.  W.  P. 

Sodium  Hyposulphite.  By  P.  Schutzenberger  (Compt.  rend., 
92,  875 — 878). — The  author  maintains  that  the  true  formula  of  sodium 
hyposulphite  is  IS'aHSOa.  The  compound  Na^SaOi  obtained  by  Bernth- 
sen  is  probably  a  product  intermediate  between  the  bisulphite  and 
the  hyposulphite,  a  supposition  which  is  supported  by  Berthelot's 
observation  that  the  development  of  heat  by  the  oxidation  of  the 
hyposulphite  takes  place  in  two  distinct  stages.  C.  H.  B. 

Some  Properties  of  Ammonium  Bromide.  By  J.  M.  Eder 
(Wien.  Akad.  Ber.,  82,  1284— 1287).— The  author  has  investigated 
some  properties  of  pure  ammonium  bromide.  Its  sp.  gr.  in  the  crystal- 
line state  is  2'327,  after  sublimation,  2'3394.  The  salt  is  not  altogether 
stable  in  presence  of  light  and  air  ;  it  turns  a  golden  colour,  and  con- 
tains hydrobromic  acid  and  free  bromine. 

The  author  found  that  a  decrease  of  temperature  is  produced  when 
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aramonium   bromide   is  dissolved    in    water.     The  following  are  the 
values  of  the  solubility  for  1  part  of  the  salt  in  water : — 

10°.  16°.  30°.  50°.  100°. 

1-51  1-39  1-23  106  0-78 

One  part  ammonium  bromide  requires  32-2  parts  of  alcohol  at 
15°,  and  890  parts  of  boiling  alcohol.  Aqueoas  ammonium  bromide 
solution  of  various  concentration  showed  the  following  specific 
gravities : — 

Per  cent,  of  ammonium  bromide  in 

solution 5  10  15  20 

Specific  gravity  of  solution  at  15°. .      1-0326     1-0G52     1-096     1-1285 

The  dissociation  of  ammonium  bromide  solution  begins  at  16°,  and 
is  very  marked  at  30".  Quantitative  experiments  were  made  with  a 
view  of  determining  the  amounts  of  ammonia  obtained  by  the  dis- 
tillation of  an  ammonium  bromide  solution  (3-100).  The  amounts  of 
ammonia  so  given  off  decrease  after  each  successive  distillation,  in  pro- 
portion as  the  hydrobromic  acid  remaining  in  solution  increases. 
An  alcoholic  solution  of  ammonium  bromide  evolves  ammonia  on 
boiling. 

On  heating  dry  ammonium  bromide,  which  always  shows  an  acid 
reaction,  large  quantities  of  ammonia  are  evolved  at  the  commencement 
of  the  sublimation.  V.  H.  V. 

Decomposition  of  Bicalcium  Phosphate.  By  C.  Delatthk 
(Bull.  Soc.  Chim.  [2],  35,  358 — 360). — Bicalcium  phospliate  dried  at 
130°  has  the  formula  Ca2H2(P04)2  +  4H,0,  and  at  150"  it  loses  1  mol. 
H2O.  By  boiling  a  solution  of  bicalcium  phosphate,  it  is  completely 
decomposed  into  mono-  and  tri-calciurn  phosphates — 

2Ca,Tl,(FO02  =  CaH,(P04)2  +  CaaCPOO^. 

If,  however,  some  undissolved  bicalcium  phosphate  is  present,  on 
boiling  two  or  three  times,  the  solution,  which  at  first  becomes  acid, 
afterwards  becomes  neutral  owing  to  an  equilibrium  being  formed, 
the  reverse  reaction  taking  place.*  L.  T.  O'S. 

Crystalline  Hydrated  Barium  Silicate.  By  Le  Chatelieu 
(Compt.  re7Ld.,QZ,  931 — 93'j!). — When  kept  for  some  time,  solutions  of 
baryta  deposit  a  yellowish- white  powder,  and  on  the  sides  of  the  con- 
taining vessel  beautiful  transparent  crystals  are  formed.  These  crys- 
tals, and  apparently  the  deposit,  have  the  composition  BaSiOj  -h  7H2O. 
They  may  be  preserved  unaltered  for  a  considerable  length  of  time  in 
air  or  water  at  ordinary  temperatures,  but  are  decomposed  by  boilino- 
water.  The  crystals,  which  are  orthorhombic,  lose  their  water  at  a 
little  above  100°,  and  acquire  a  turquoise- blue  colour.  They  may  be 
easily  obtained  by  suspending  calcined  silica  in  baryta-water.     At  the 

*  Millet  has  shown  (this  Journal,  38,  422)  that  bicalcium  pliospliate  can  be  com- 
pletely converted  into  tricalcium  pliospliate  by  repeated  buihng  with  fresh  quan- 
tities of  water.  Moreover,  when  dried  at  100°  it  has  tlie  formula  Cu.>IJ.,(PO. ).,  +  51I.,0 
-L.  T.  O'S.  •  -    -V      4/.  .    . 
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end  of  some  days,  the  sides  of  the  vessel  are  covered  with  microscopic 
crystals,  having:  the  crystallographic  characters  of  those  previously 
described.  Since  these  crystals  are  deposited  on  the  sides  as  well  as 
on  the  bottom  of  the  vessel,  the  silica  must  have  been  dissolved  by  the 
baryta-water.     No  corresponding  natural  silicate  is  known. 

C.  H.  B. 

Sodio-aluminic  Silicates  formed  by  the  Action  of  Sodium 
Carbonate  on  Kaolin.  By  P.  G.  Silber  (Ber.,  14,  941—946). — 
A  substance  having  the  same  percentage  composition  as  nepheline, 
NaoAlaSijOg,  is  produced  by  heating  kaolin  and  sodium  carbonate 
in  their  molecular  proportions,  in  an  ultramarine  furnace.  It  is 
insoluble  in  water,  but  is  converted  into  a  gelatinous  mass  by 
hydrochloric  acid.  By  using  two  molecules  of  sodium  carbonate  to 
one  of  kaolin,  a  silicate  having  the  composition  Na4Al2Si209  is  ob- 
tained. One-third  of  the  sodium  in  the  former  of  these  compounds  is 
converted  into  chloride  by  the  action  of  hydrochloric  acid.  The  same 
amount  of  sodium  is  also  replaced  by  silver,  when  the  silicate  is  heated 
in  a  sealed  tube  with  a  solution  of  silver  nitrate.  Hence  it  appears 
that  the  molecular  formula  must  be  at  least  three  times  greater  than 
that  usually  ascribed  to  nepheline — 

SCNaaAlsSiaOs)  +  2AgN03  =  NaiAgaSieAlgOai  +  2N'aN03. 

In  the  second  silicate,  three-fourths  of  the  sodium  is  converted  into 
chloride  by  the  action  of  hydrochloric  acid  gas,  and  on  treatment  with 
silver  nitrate,  the  sodium  is  completely  replaced  by  silver,  with  forma- 
tion of  a  yellow  compound,  Ag4Al2Si209.  W.  C.  W. 

Preparation  and  Properties  of  Chromous  Chloride  and  Sul- 
phate. By  H.  MoissAN  {Compt.  rend.,  92,  792—794). — Chromous 
chloride,  CrCl*,  maybe  obtained  in  the  form  of  perfectly  white  crystals, 
mixed  with  particles  of  unattacked  carbon,  by  the  action  of  dry  hydro- 
chloric acid  at  a  red  heat  on  the  regulus  of  chromium  obtained  by 
Deville's  method.  If  chlorine  is  employed  in  place  of  hydrochloric 
acid,  chromic  chloride,  Cr2Cl6,  is  formed.  White  micaceous  plates  of 
chromous  chloride,  retaining  the  forms  of  the  original  chromic  chlo- 
ride, are  obtained  when  vapours  of  ammonium  chloride  are  passed 
over  the  latter,  heated  to  a  temperature  approaching  the  softening 
point  of  glass. 

In  order  to  prepare  chromous  chloride  in  large  quantity,  a  porcelain 
retort,  the  tubulus  of  which  is  fitted  with  a  porcelain  tube  provided 
with  a  stopper,  is  half  filled  with  dry  chromic  chloride  mixed  with  a 
little  ammonium  chloride,  and  heated  to  redness.  Fragments  of  am- 
monium chloride  are  from  time  to  time  dropped  down  the  porcelain 
tube,  the  stopper  being  removed  for  that  purpose.  The  ammonium 
chloride  is  partially  decomposed,  and  the  chromic  chloride  is  reduced. 
The  undecomposed  ammonium  chloride  condenses  in  the  neck  of  the 
retort,  which  is  placed  in  a  slanting  position,  and  hydrochloric  acid 
passes  off.  On  cooling,  the  fused  ma>;s  of  chromous  chloride  thus 
obtained  crystallises  in  long  opaque  needles,  which  sometimes  contain 
a  little  chromium  sesquioxide.     It  dissolves  in  water  out  of  contact 
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■vx'ith  air,  forming  a  beantiful  blue  solution,  the  properties  of  which 
have  been  studied  by  Peligot. 

ChroTUous  sulphate,  CrS04  +  7H2O,  may  be  obtained  in  beautiful  blue 
crystals  isomorphous  with  the  corresponding  sulphates  of  other  bases, 
by  dissolving  chromous  acetate  in  dilute  sulphuric  acid  and  cooling 
the  solution. 

Chromous  acetate  may  be  prepared  by  reducing  a  solution  of 
chromic  chloride  by  means  of  zinc  and  hydrochloric  acid,  and  adding 
to  the  blue  solution  of  chromous  chloride  thus  obtained  a  con- 
centrated solution  of  sodium  acetate.  The  red  precipitate  of  chro- 
mous acetate  is  washed  by  decantation.  If  the  chromous  acetate  be 
treated  with  an  excess  of  concentrated,  instead  of  dilute,  sulphuric 
acid,  a  white  crystalline  precipitate  is  obtained,  which  consists  of 
chromous  sulphate  containing  less  than  7  mols.  H2O. 

Chromous  sulphate  absorbs  oxygen  with  great  rapidity,  and  is  a 
very  powerful  reducing  agent.  When  left  in  contact  with  acetic  acid 
for  some  time,  it  is  converted  into  chromic  sulphate,  the  acetic  acid 
being  reduced.  Like  ferrous  sulphate,  it  readily  absorbs  nitric  oxide, 
becoming  brown  in  colour.  C.  H.  B. 

Chromous  Bromide,  Iodide,  and  Oxalate.  By  H.  Moissan 
(Gompt.  rend.^  92,  1051 — 1053). — Chromous  bromide  is  prepared  (1) 
by  reducing  chromium  sesquibromide  with  hydrogen  ;  (2)  by  acting 
with  dry  hydrobromic  acid  at  high  temperatures  on  chromium  ;  (3) 
by  passing  the  vapour  of  bromine,  carried  along  by  nitrogen,  over 
cast  chromium  heated  to  redness. 

It  is  a  white  substance  which  becomes  yellow  on  melting.  When 
exposed  to  moist  air  it  absorbs  water  and  oxygen  with  great  evolution 
of  heat.  It  has  a  styptic  taste,  like  the  corresponding  ferrous  salt. 
Its  aqueous  solution  is  blue,  and  readily  dissolves  the  sesquibromide, 
iodide,  and  chloride.  Chromous  iodide  also  dissolves  any  of  the 
haloid  per-salts  of  chromium. 

Chromous  iodide  is  prepared  in  a  similar  manner  to  the  bromide.  It 
is  a  grey  solid.  It  dissolves  in  water  with  a  blue  colour.  By  treating 
a  dilute  boiling  solution  of  chromic  acid  with  an  excess  of  hydro- 
bromic or  hydriodic  acid  and  reducing  with  zinc,  chromous  bromide 
or  iodide  is  obtained  in  solution. 

Chromous  oxalate  is  prepared  as  follows : — A  quantity  of  chromous 
acetate  is  mixed  with  sufficient  oxalic  acid  to  dissolve  it,  in  a  flask 
through  which  a  current  of  carbonic  anhydride  is  kept  passing.  The 
mixture  is  then  boiled  for  10 — 15  minutes.  The  acetic  acid  distils  off 
with  the  steam,  and  a  greeni^h  powder  separates  out.  This  is  washed 
with  water  and  alcohol  saturated  with  carbonic  anhydride,  and  finally 
dried  in  a  porous  vessel  filled  with  the  same  gas.  It  is  a  yellow  crys- 
talline powder  resembling  ferrous  oxalate.  On  heating  in  a  closed 
tube  or  in  a  current  of   hydrogen  at  440°,  it  yields  sesquioxide  of 

I  chromium.     Ferrous  oxalate,  on  the  contrary,  gives  ferrous  oxide. 
J.  I.  W. 
Molecular  Properties  of  Tin  and  Zinc.    By  C.  Rammelsberg 
(Ghem.   Centr.,   1880,  507— 512).— Tin  may  be  obtained  in  three  dis- 
tinct modifications :    (1)  grey,    sp.  gr.   5*8 ;    (2)    quadratic   crystiUa 
VOL.  XL.  3  a 
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sp.  gr.  7*0 ;  (3)  fused,  sp.  gr.  7"3.  The  first  modification  is  converted 
into  the  second  by  heating  to  a  temperature  below  the  melting  point, 
and,,  under  certain  circumstances,  into  the  third  modification.  The 
second  modification  is  not  changed  by  either  heat  or  cold.  The  first 
modification  is  obtained  by  exposing  the  metal  to  low  temperatures,  as 
first  observed  by  Fritzsche  (Ber.,  2,  112,  540). 

The  density  of  solidified  zinc  is  not  influenced,  as  Bolley  (Annalen, 
95,  294)  supposed,  either  by  the  mode  of  fusion  or  by  that  of  cooling. 
The  rapid  conversion  of  the  liquid  into  the  solid  metal  increases  the 
brittleness,  and  at  the  same  time  confers  upon  it  a  certain  amount  of 
passivity  as  regards  the  action  of  acids.  T.  C. 

Uranates.  By  C.  Zimmermann  (Ber.,  14,  440 — 442). — Potassium 
tcranate,  K2U2O7,  is  obtained  by  evaporating  a  solution  containing 
potassium,  ammonium,  and  uranyl  chlorides,  to  dryness  and  fusing  the 
residue  in  a  platinum  crucible.  On  lixiviating  the  fused  mass  with 
water,  the  uranate  remains  as  a  lustrous  orange- coloured  powder, 
which  dissolves  easily  in  dilute  acids.  Sodium  and  litliium  uranates, 
Na.2U207  and  Li2U04,  resemble  the  potassium  salt  in  their  properties. 
Lithium  uranate,  however,  appears  to  be  slowly  decomposed  by  hot 
water  into  lithium  and  uranyl  hydroxides.  '  W.  C.  W. 

Behaviour  of  Iodine  and  Arsenious  Sulphide  at  High 
Temperatures.  By  R.  Schneeder  (/.  pr.  Ghem.  [2],  23,486—488). 
— Preliminary  notice.  A  mixtare  of  (107  parts)  realgai*  with  (127 
parts)  iodine,  heated  out  of  contact  with  the  air,  melts  very  easily  to 
a  homogeneous  brown-red  fluid,  without  giving  off  iodine,  and  on 
cooling  solidifies  to  a  vitreous  mass  of  the  same  colour.  When  pow- 
dered it  looks  like  realgar,  and  is  neither  soluble  in  alcohol,  carbon 
bisulphide,  or  chloroform,  nor  does  it  give  up  its  iodine  to  these 
solvents;  it  melts  slightly  above  100°,  and  if  air  is  excluded  it  distils 
without  decomposition.  This  new  compound  is  probably  Asl3,As2S3, 
similar  to  the  antimony  and  bismuth  iodosulphides,  Sbl3,Sb2S3,  and 
BilajBi^Ss,  described  by  the  author  {Fogg.  Ann.,  110, 147)  ;  they,  how- 
ever, crystallise  well,  whilst  this  could  not  be  obtained  crystalline. 
A  mixture  of  AS2S3  +  41,  when  moderately  warmed,  melts  to  a  homo- 
geneous red-brown  liquid,  which  slowly  solidifies  to  an  indistinct 
crystalline  scarlet-red  mass,  moderately  soluble  in  carbon  bisulphide 
with  a  yellow-brown  colour  ;  from  this  solution  the  substance  separates 
out  as  a  vermilion-coloured  crystalline  crust.  This  compound  appears 
to  be  (Asl,,As2S3)2(Sl2)3,  somewhat  resembling  the  tin  compound, 
Snl4,SnS.. (8X2)2,  made  by  fusing  tin  sulphide  with  iodine,  and  described 
by  the  author  {ibid.,  Ill,  249).  D.  A.  L. 


MIXERALOGICAL  CHE^HSTRT.  687 


Mineralogical  Chemistry. 
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Formation  of  Moss-gold  and  Silver.  By  A.  Liversidge  (Jahrd. 
f.  Min.,  1879,  622). — After  roasting  arseno pyrites  in  a  muffle,  the 
formation  of  moss-gold  was  observed,  but  it  did  not  exactly  resemble 
the  naturally  formed  body.  Moss-silver  was  obtained  during  the  re- 
duction of  the  chloride  or  sulphide  in  hydrogen  at  a  temperature 
much  below  the  melting  point  of  silver.  G-.  Bischof  had,  however, 
previously  experimented  in  this  direction.  The  author  calls  the  phe- 
nomenon "  crystallisation  by  thermo-reduction."  H.  B. 

Mode  of  Occurrence  of  Gold  in  Certain  Minerals  from  the 
United  States.  By  M.  Chaper  (Jahrb.  f.  Min.,  1879,  605—606).— 
In  the  West  African  gold  fields,  where  the  gold  occurs  w^ith  different 
metallic  sulphides  in  quartz  veins,  the  usual  amalgamating  and  washing 
processes  are  almost  useless.  The  gold  seems  to  occur  partially  at 
least  as  an  ore.  On  treating  the  rock  with  nitric  acid,  a  portion  of  the 
gold  goes  into  solution  and  some  native  gold  remains  insoluble ;  also 
the  rock  freed  from  metallic  sulphides  by  weathering  is  seen  to  con- 
tain small  metallic  gold  particles.  A  pocket  containing  lead  carbonate 
and  iron  oxides,  the  products  of  decomposition  of  galena  and  pyrites, 
was  found  to  contain  gold  and  silver  in  the  same  proportion  as  in  the 
unaltered  ores.  The  silver  had  been  converted  into  chloride,  but  on 
removing  this  by  a  dilute  solution  of  sodium  thiosulphate,  a  con- 
siderable quantity  of  gold  was  also  dissolved ;  the  residue  still  con- 
tained here  and  there  particles  of  metallic  gold.  H.  B. 

New  Fossil  Resins  from  East  Prnssia.  By  E.  Pieszczek  (Arch, 
Pharm.  [3],  14,  433—436). — In  the  glauconitic  sand  of  East  Prussia 
certain  resins  are  found  together  with  amber ;  they  occur  in  various 
shapes  and  sizes,  and  are  known  as  "black"  and  "brown"  resin. 
The  black  resin  has  a  rough  surface  and  is  very  brittle,  breaking  down 
to  a  cinnamon-coloured  powder.  The  cleavag^e  is  conchoidal,  lustre 
glassy,,  and  of  a  deep  black-brown  colour.  The  brown  resin  occurs 
in  drops,  is  tough,  and  contains  at  times  plant  remains,  and  the  surface 
is  of  a  light  grey-brown.  Solvents  as  benzene,  alcohol,  &c.,  have  no 
effect  on  the  black  resin,  but  of  the  brown  resin  ether  dissolves  1*2  per 
cent.,  and  chloroform  I'O  per  cent. ;  these  solutions,  on  evaporation, 
leave  a  clear  yellow  aromatic  varnish.  Both  resins  are  unattacked  by 
alcoholic  potash,  and  melt  only  when  heated  on  platinum  foil ;  at 
higher  temperatures  they  burn  with  a  smoky  flame.  Succinic  acid  is 
apparently  absent  from  both,  but  a  small  quantity  of  sulphur  is  present. 
The  ash  of  the  "black  "  amounts  to  1"65  per  cent.,  that  of  the  brown 
to  6'5 ;  moisture  is  present  to  the  amount  of  34  and  45  per  cent. 
Sp.  gr.  of  the  black  is  1-175,  of  the  brown,  1-126.  Composition 
of  black  resin,  C,  71*02;  H,  8-15;  0,  20*83.  Composition  of  brown 
resin,  C,  67*86;  H,  8*56;  0,  23*58.  The  name  Beckerlte  is  proposed 
for  the  brown  resin,  and  Stantienite  for  the  black.  E.  W.  P. 
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Boghead  Coal  from  Resiutta.  Bj  M.  Buchner  {Dingl.  polyt.  J., 
240,  76). — This  coal,  which  occurs  at  Resiutta  on  the  Ponteba  Rail- 
way, has  a  brown  colour,  the  powder  being  olive  green  ;  it  is  partly- 
tough,  partly  slaty,  and  has  a  sp.  gr.  of  1'516.  It  burns  with 
a  large  strongly  luminous  flame,  and  contains  between  41"  11  and 
6031  per  cent,  of  ash.  When  it  is  subjected  to  ignition  with  exclusion 
of  air,  the  residue  is  poor  in  carbon,  and  shows  a  heavy  loss  in  weight 
(40'28  to  46*80  per  cent.  loss).  The  following  is  an  analysis  of  this 
coal  compared  with  English  boghead  and  Wigan  coal : — 

Calculated  after  English  boghead 

deducting  Resiutta.  according  to  Wigan 

ash.  Penny.  cannel. 

Carbon 35-39  71'07  8M5  7923 

Hydrogen    3'83  7*20  11*24  6*08 

Oxygen  and  nitrogen. .      2967  21'73  7*61  14*69 

Ash 50*31  —  —  — 

Boiling  ether  gives  1*75  per  cent,  of  asphaltic  residue,  and  benzene 
1*45  per  cent.  The  following  are  the  volatile  constituents  obtained 
from  this  coal  when  subjected  to  destructive  distillation,  compared  with 
English  boghead  coal  and  Bohemian  anthracite : — 

Boghead  from  Resiutta. 

^ A ^  Bohemian  English  bog- 

I.  II.  anthracite.  head  coal. 

Volatile  constituents     40*88         46*80  50*14  68*51—69*10 

Non-volatile  carbon.      12*97         12*19  34*19  9*49—  800 

Ash 4615        41*01  15*55  22*00— 22*90 

After  deducting  ash. 
Volatile  constituents     75*81         77*60  59*37  87*80—89*62 

Non-volatile  carbon.      24*19         22*40  40*63  12*20—10*38 

D.  B. 

Some   Bismuth  Minerals  from  Nordmark,    in  Wermland. 

By  H.  Sjogren  (Jahrh.  /.  Min.,  1879,  611— 612).— (1.)  Native  his- 
muth. — It  forms  small  druses  or  veins  in  white  calcite,  and  is  accom- 
panied by  pyrites  and  a  green  serpentine-like  body;  it  contained  : — 

Bi.  Pb.  Fe.  S, 

63-84  28*65  2*46  5*18  =  100*13 

The  percentage  of  sulphur  is  almost  that  required  by  the  iron  and 
lead  to  form  FeS  and  PbS  ;  hence  the  bismuth  occurs  as  metal ;  this 
and  the  galena  are  easily  seen  side  by  side  on  preparing  a  polished  sur- 
face. (2.)  Bjelkite. — Steel-grey  in  colour,  with  a  metallic  lustre; 
texture  fibrous;  H.  =  2*5 — 3;  sp.  gr.  =  6*39 — 6*75;  fuses  easily. 
After  deducting  2*19  per  cent,  gangue,  it  contained: — 

Bi.  Pb.  Fe.  S. 

42*40  40*30  1*01  16*29  =  100*00 

corresponding  to  2PbS.Bi2S3.  The  author  believes  that  the  ferrous 
sulphide  which  Lundstrom  considered  as  an  essential  constituent,  to 
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have  been  only  enclosed  pyrites,  and  from  the  above  analysis  he  con- 
cludes that  this  mineral  is  identical  with  cosalite  and  Frenzel's  altered 
cosalite,  viz.,  rezbauyite.  (3.)  Galenohismuthite. — This  new  mineral  is 
compact  or  fibrous,  tin- white,  and  has  a  strong  metallic  lustre ;  frac- 
ture uneven  ;  streak  greyish-black  and  shining  ;  H.  =  3 — 4 ;  sp.  gr.  = 
(v88 ;  easily  fused  and  reduced  on  charcoal.  The  mean  of  two 
analyses  is : — 

Bi.  Pb.  S.  Fe. 

54-41  27-42  17-06  trace  =  98-89 

hence  the  formula  PbSjBiaSs-  In  both  these  minerals  small  particles 
of  gold  occur.  H.  B. 

Occurrence  of  Cinnabar  in  California  and  Nevada.  By 
W.  P.  Blake  ;  and  The  Occurrence  of  Mercury  in  California. 

By  G.  Holland  (Jahrb.  f.  Min.,  1879,  604). — The  occurrence  of  cin- 
nabar in  the  siliceous  deposits  of  warm  springs,  fumaroles,  &c.,  has 
been  repeatedly  demonstrated,  and  according  to  the  authors  the  great 
deposits  of  California  and  Nevada  have  originated  similarly.  The 
geysers  in  the  latter  locality  are  clearly  situated  along  a  fissure  in  the 
earth's  surface.  The  Californian  deposits  occur  equally  in  sedimentary 
•  and  in  eruptive  rocks  ;  the  lodes  reach  a  thickness  of  150  meters  and 
contain  up  to  35  per  cent.  The  accompanying  serpentine  rocks  are 
supposed  to  have  been  formed  first,  and  to  have  prepared  a  passage 
for  the  mercurial  vapours.  The  ore  is  often  accompanied  by  opal  con- 
taining 1 — 3  per  cent,  mercury.  The  cinnabar  occurs  in  druses  and 
in  veins  ramifying  therefrom,  compact  and  pure ;  crystals  are  seldom 
met  with.  The  black  sulphide  metacinnabar,  small  quantities  of 
metallic  mercury  in  the  upper  layers,  and  some  selenium  compounds 
also  occur  there ;  and  as  accompanying  minerals  chalcedony,  common 
opal,  sulphur,  metallic  sulphides,  the  various  products  of  hot  springs 
and  solfataras;  also  bituminous  substances,  amongst  which  Holland 
describes  two  new  species.  H.  B. 

Analysis  of  Prieseite.  By  K.  Urba  (Jahrb.  f,  Min.,  1879,  620— 
621). — The  author  corrects  an  error  in  his  former  analysis  of  this 
mineral,  and  gives  also  a  new  analysis  by  K.  Preis : — 

Ag.  Fo.  S. 

I.     29-1  37-4  330  =  99-5 

II.     27-6  37-3  33-9  =  988 

Both  these  give  the  formula  Ag^FcsSg.  Streng  has  shown  that  all 
the  known  members  of  the  "  Sternbergit-silberkies"  group,  with  the 
exception  of  frieseite,  can  be  expressed  by  the  formula  AgzS  +  j5i^'e«S„+i, 
and  accordingly  can  be  considered  as  isomorphous  mixtures  of  acan- 
thite,  Ag2S,  and  pyrrhotite,  Fe„SM+i.  As  the  above  exception  is  now 
removed,  there  only  remains  against  Streng's  hypothetical  isomor- 
phism of  these  last  two  minerals,  the  hexagonal  nature  of  the  latter 
This  point  is  by  no  means  certain,  as  both  Streng  and  the  author 
have  shown  that  pyrrhotite  is  probably  rhombic.  H.  B. 
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Note  on  Chrome-iron.  Bj  J.  Thoulet  (Jahrb.  f.  Min,,  1879, 
61G — 617). — Fisher  has  shown  that  this  body  is  not  opaque,  but  in  the 
thinnest  sections  transparent,  with  a  brownish-red  or  red  colour.  The 
author  has  come  independently  to  the  same  conclusion.  A  polished 
surface  polarised  reflected  light  like  a  transparent  body.  The  angle  of 
most  perfect  polarisation  was  64°  30',  hence  /ti  =  2'065.  It  is  possible 
that  the  anomalies  observed  when  light  is  reflected  by  some  apparently 
opaque  bodies  may  be  similarly  explained.  H.  B. 

Production  of  a  Crystallised  Iron  Phosphide  and  of  Anor- 
thite  by  the  Fires  in  the  Coal  Beds  at  Commentry.  By  E. 
Mallard  (Gompt.  rend.,  92,  933 — 935). — In  a  fire  which  occurred  in 
the  coal  mines  at  Commentry  the  schists  which  formed  the  roof  of  the 
coal  beds  became  fused,  and  disseminated  through  this  fused  mass  a 
brittle  steel-grey  magnetic  substance  was  found,  almost  as  hard  as 
steel;  sp.gr.  =  672.  It  has  the  composition  Fe,  84-28;  P,  1210; 
As,  1*65;  S,  1'75;  G,  traces  =  99'78,  which,  neglecting  the  arsenic, 
and  regarding  the  sulphur  as  existing  in  the  form  of  ferrous  sulphide, 
agrees  closely  with  the  formula  FcvPa.  With  dilute  acids  it  at  once 
gives  off"  hydrogen  sulphide,  the  phosphide  being  decomposed  after- 
wards with  greater  difficulty.  The  iron  phosphide  occurs  disseminated 
through  the  fused  rock  in  small  rounded  grains,  and  is  also  found  in 
more  or  less  crystalline  masses  as  large  as  a  man's  fist.  Some  speci- 
mens are  distinctly  crystallised,  having  the  form  of  a  square  prism, 
modified  by  the  slightly  developed  faces  of  the  tangent  prism,  and  ter- 
minated by  a  somewhat  truncated  pyramid.  This  substance  is  pro- 
bably identical  with  the  iron  phosphide  prepared  by  Sidot,  and  with 
the  phosphide  found  in  the  Branau  meteorite  by  G.  Rose,  who  gave 
to  it  the  name  rhahdite,  a  name  which  may  be  conveniently  retained. 
The  rock  which  forms  the  gangue  of  the  phosphide  has  a  greyish- 
brown  colour,  is  compact,  with  a  granular  and  sub-crystalline  frac- 
ture, and  contains  cavities,  some  of  which  are  lined  with  some  crys- 
talline substance.  It  contains  fragments  of  coke,  some  of  which  are 
very  pure,  have  a  brilliant  conchoidal  fracture,  and  scratch  glass,  but 
not  quartz.  Optical  and  chemical  examination  shows  that  the  rock 
consist  largely  of  interlaced  and  twinned  needles  of  anorthite,  which 
also  occurs  in  very  thin,  distinctly  crystalline,  opalescent  plates,  lining 
the  cavities,  and  sometimes  found  in  the  mass  of  the  rock.  In  addition 
to  iron  phosphide,  anorthite,  and  amorphous  fused  matter,  the  altered 
rock  contains  irregular  grains  of  pyroxene.  In  structure  and  general 
character,  it  resembles  certain  volcanic  rocks  and  meteorites.  The  rock 
forming  the  gangue  of  the  beautiful  specimens  of  vivianite  found  at 
Commentry  some  time  ago  has  exactly  the  same  structure  and  character 
as  the  rock  forming  the  gangue  of  rhahdite,  and  it  is  probable  there- 
fore that  the  vivianite  is  a  product  of  the  alteration  of  the  latter. 
The  iron  in  the  phosphide  has  been  derived  from  the  nodules  of 
ferrous  carbonate  occurring  in  the  coal  and  in  the  schists :  the 
phosphorus  has  probably  been  derived  from  the  same  source, 

C.  H.  B. 

Manganese-calcium  Carbonate  containing  Barium  from 
Laangban.    By  H.  Sjogren  {Jahrh.  /.  Min.,  1879,  612).— Reddish 
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grains,  with  distinct  rhombohedral  cleavage,  imbedded  in  crystalline 
granular  limestone.  On  analysis,  the  following  numbers  were  ob- 
tained : — 

BaCOa.  MnCOa.  CaCOg. 

2-04  10-06  87-14  =  99-24 

H.  B. 
Alumiuite   from  Miihlhausen,  near  Krulup,   in   Bohemia. 
By   R.  Raffelt  (Jahrb.  f.   Min.,  1879,  615).— The   masses   of   this 
mineral  have  exactly  their  theoretical  composition,  viz.,  Al-^OajSOa  + 
9H2O.  H.  B. 

Chalcomenite,  a  New  Mineral.  By  Des  Cloizeaux  and  Damour 
(Compt.  rend.  92,  837 — 840). — Chalcomenite,  a  copper  selenite,  occurs 
in  the  form  of  thin  crusts,  composed  of  very  small  transparent  blue 
crystals.  It  is  found  lining  the  cracks  in  the  deposits  of  lead  selenide 
at  Cacheuta,  Argentine  Republic,  and  can  be  easily  distinguished  from 
the  coating  of  malachite  and  azurite  with  which  the  selenide  is  often 
covered.  It  is  insoluble  in  water,  but  dissolves  in  dilute  acids.  When 
heated  it  blackens,  and  gives  off  a  little  water.  The  crystals  are  mono- 
clinic,  the  general  form  being  a  very  slightly  oblique  prism  of  108°, 
modified  by  simple  combinations.  The  plane  of  the  optical  axes  is 
parallel,  and  the  crystals  have  a  strong  dispersive  power.  Measare- 
ments  of  the  angles  of  different  faces  are  given.  Chalcomenite  is  in 
all  probability  identical  with  the  crystalline  copper  selenite  obtained 
by  Friedel  and  Sarasin.  C.  H.  B. 

Note  on    Cabrerite  from  Laurium.    By  Des   Cloizeaux  and 

A.  Damour  (Jahrh.  f.  Min.,  1879,  593 — 594). — In  the  zinc  mines  of 

Laurium  cabrerite  has  been   found,  as  well   as    adamine,   and  in  a 

manner   exactly    corresponding   with   its    occurrence   in   the    Sierra 

Cabrerita.     Cleavage  oo^co,  as  in   cobalt  bloom.     The  faces  OP  and 

oo^Poo  inclose  an  angle  of  125 — 125°  20';  in  cobalt  bloom  it  is  124^^  51'. 

These  two  are  also  optically  isomorphous ;  the  planes   of  the  optical 

axes  are  at  right  angles  to  co^oo,  and  make  the  following  angles 

with — 

Axis  c'.  Axis  a. 

^  ,       .,     »         (  Laurium     ....      35°   55'  19°     5' 

Cabrerite  from  I  gp^.^      3^     ^0  20     20 

Cobalt  bloom  (new  measurements)     3i     12  20     57 

white  light  being  used.  Dispersion  of  the  axes  p  >  v,  strongly  marked, 
as  is  also  the  crossed  dispersion.  Measured  in  red  light  the  appa- 
rent angle  is  105°  30' — 106°  32',  and  on  the  Spanish  specimens 
110°  20' — 112°  30'.  Colour,  beautiful  apple-green;  on  the  cleavage 
face  pearly  lustre.  H.  =  1 ;  sp.  gr.  =  311,  and  those  from  Spain 
2"96.     On  analysis  the  following  numbers  were  obtained : — 

AsjOg.  NiO.  CoO.  MgO.         FeO.  IlgO. 

41-40         28-72         trace         4-64         2-01         2311  =  99-88 

giving  the  formula  RaAs^Os  +  8Aq.  This,  coupled  with  the  crystallo- 
graphical  and  optical  determinations,  shows  that  cabrerite  is  a  variety 
ol'  nickel  arseniate,  or  annabergite.  H.  B. 
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Felspars  from  the  Valley  of  Bagn^res-de-Luchon  (Upper 
Garonne).  By  E.  Filhol  (Gompt.  rend.,  92,  1059— 1060).— In  a 
treatise  on  the  mineral  waters  of  the  Pyrenees,  published  in  1853,  the 
author  states  that  while  the  granitic  rocks  from  which  the  hot  springs 
emerge  are  generally  considered  to  contain  potash  felspar,  the  waters 
themselves  contain  principally  sodium  salts.  He  has  recently  made 
analyses  of  the  rocks  in  the  neighbourhood,  and  finds,  with  the  aid  of 
a  polariscope,  that  the  felspar  is  principally  microclinic,  with  small 
veins  of  albite  running  through  it.  J.  I.  W. 

Note  on  Mica,  more  especially  Zinnwaldite.  By  H.  Baum- 
HAURR  (Jahrb.f.  Min.,  1879,  600— 601).— Plates  of  zinnwaldite  show 
streaks  and  yellowish  coloured  zones,  which  are  parallel  to  the  combi- 
nation edges  of  the  basal  plane  with  the  border  faces,  viz.,  ooPco, 
2^co,  and  +  P.  Parallel  to  these  zones  are  numerous  fine  internal 
streaks,  which  are  more  evident  in  plane  polarised  light,  but  behave 
difierently  among  themselves.  Those  parallel  to  the  edge  +  P  :  OP 
are  seen  best  with  crossed  Nicols  and  the  plate  in  a  depolarising 
position  ;  those  parallel  to  the  edges  OP  :  co^oo  and  OP  :  2Pco  cannot 
be  thus  seen,  but  appear  when  viewed  between  parallel  Nicols  and  with 
the  band  inclined  45°  to  the  plane  of  polarisation.  These  zonal 
bands  the  author  considei'S  are  due,  not  to  interposition  of  foreign 
material,  but  to  some  peculiar  and  irregular  arrangement  of  the  zinn- 
waldite molecules.  Plates  of  this  mineral  subjected  to  et^Jiing  with 
hydrofluoric  acid  or  fused  alkali,  yield  sharply  defined  five-  or  six- 
sided  etching  figures  lying  on  opposite  faces  of  the  plates,  not  as  they 
would  on  an  asymmetrical,  but  as  on  a  monosymmetrical  crystal.  In 
these  figures  two  pairs  of  sides  are  parallel  to  two  arms  of  the  fracture 
figure  (Schlagjigur)  ;  the  smallest  pair  of  faces — or  single  face — lies 
inclined  to  all  these  arms,  and  moreover  the  pair  of  middle  length  is 
always  parallel  to  the  edge  OP  :  oo-Scx).  These  etching  figures  vary 
in  position  on  different  parts  of  the  plate,  but  so  that  they  lie  symme- 
trically to  a  line  parallel  to  OP  :  ooSoo,  and  the  two  halves  are  divided 
by  a  jagged  line  running  in  this  direction.  From  such  behaviour,  the 
author  still  considers  zinnwaldite  as  monosymmetrical  and  not  asym- 
metrical.    Muscovite  similarly  treated  yields  similar  etching  figures. 

H.  B. 

Microscopic  Study  of  the  Glasses  resulting  from  the 
Fusion  of  the  Ashes  of  Grass,  &c.  By  C.  Velain  (Jahrb.  f. 
Min.,  1879,  623 — 625). — A  glass  resulting  from  the  burning  of  a 
corn  stack  was  examined.  It  is  apparently  structureless,  deep 
coloured,  full  of  bubbles,  and  contains  water.  To  remove  unburnt 
particles,  it  was  fused  for  a  long  time,  and  then  found  to  contain — 

99-8 

The  alumina  probably  came  from  the  clay  bottom  of  the  stack.  In 
section  the  glass  consists  of  light  and  darker  streaks,  owing  to  the  sepa- 
ration of  minute  crystals.  In  the  light  streaks  are  globules,  apparently 
opal,  but  on  the  surface  and  near  the  bubbles  the  silica  occurs  as  tridy- 


SiOs. 

P2O5. 

AI2O3. 

Pe^Oa. 

CaO. 

MgO. 

K2O. 

Na^O. 

62-9 

31 

5-7 

1-9 

15-8 

3-9 

4-3 

2-2  = 
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mite.  The  separated  crystals,  often  not  very  well  defined,  are — green 
angite,  tabular  through  cx>Pco  ;  a  yellowish-green  body,  probably  one  of 
the  monosymmetrical  pyroxenes ;  colourless  crystals,  probably  diop- 
side ;  anorthite  in  twin  crystals,  around  which  the  later  formed 
pyroxene  crystals  are  grouped ;  wollastonite  and  apatite.  Round  the 
cavities  are  hyalite  and  opal,  or  else  a  film  of  opal  accompanied  by 
tridymite.  In  a  dark  coloured  glass  from  a  burnt  oat  stack,  the  angites 
were  tabular  through  OP,  and  felspar  and  apatite  were  absent.  In  a 
spongy  glass  from  a  hayrick  there  were  but  few  crystals,  and  these 
consisted  of  augite  and  wollastonite.  H.  B. 

Serpentine  from  Verrayes,  in  the  Valley  of  Aosta.     By  A. 

CossA  (Jahrb,  f.  Mm.,  1879,  662— 6()3).— The  exact  locality  where 
this  noble  serpentine  occurs  is  not  known.  It  is  green,  with  aggresi-a- 
tions  of  magnetic  iron  particles,  which  are  seldom  crystalline.  The 
aggregations,  which  distinguish  this  serpentine  from  others  found  in 
Piedmont,  inclose  a  crystalline  substance  of  a  milk-white  colour. 
Under  the  microscope  these  crystals  prove  to  be  rhombic.  They  were 
isolated  by  removing  from  the  powdered  mineral,  first  the  magnetite 
by  a  magnet,  and  then  the  serpentine  by  hydrochloric  acid.  The 
remaining  crystalline  powder  contained  magnesia,  silica,  and  traces  of 
lime  and  chromium  ;  it  is  probably  enstatite.  Analyses  of  this  ser- 
pentine and  those  from  Corio  and  Favaro  are  given.  I^o  traces  of 
olivine  were  found,  but  still  the  author  considers  olivine  as  having 
been  the  original  mineral.  By  fusion  a  mass  was  obtained,  consisting 
on  the  surface  of  olivine  crystals,  and  in  the  interior  of  enstatite  crys- 
tals. By  fusing  together  silica  and  magnesia,  the  author  obtained 
dendritic  crystals  having  the  composition  of  enstatite,  MgSiOs. 

H.  B. 

Note  on  Titaniferous  Peridote  from  Zermatt.  By  A.  Damouu 
(Jahrh.  f.  Min.,  1879,  594— 595). —This  variety  of  olivine  was 
originally  found  by  the  author  at  Pfunders,  in  the  Tyrol ;  he  has  also 
found  it  on  the  Findelen  glacier,  near  Zermatt.  On  analysis  they 
gave — 

II2O  and 
SiO-:.         TiOo.        MgO.         FeO.       MnO.        volatile. 

Zermatt  ..  36-i4  6-10  4831  6-89  0-19  2-23  =  99-86 
Pfunders  . .      36-30       5-30       49-65       600       0-60         1-75  =  99-60 

That  from  Zermatt  occurs  in  nests  and  particles  in  veins  of  calcspar 
in  talcschiefer.  In  colour  it  is  pure  gjirnet-red,  and  has  an  orange- 
yellow  streak.  In  thin  splinters  it  is  transparent,  and  shows  pleo- 
chroismus.  H.  =  6-5  ;  sp.  gr.  =  3-27.  It  shows  no  distinct  crystalline 
form.  H.  B. 
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Halloysite  from  Tiiffer.  By  K.  John  {Jahrb.  f.  Min.,  1879,  614 
— 615). — It  occurs  in  irregular  masses;  in  the  centre  it  is  half  trans- 
parent like  talc,  around  this  is  a  pure  white  fatty-feeling  mass,  and  on 
the  surface  an  earthy  crumbling  mass.  On  analysis  these  three  por- 
tions yielded  the  following  numbers  : — 
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Si02. 

AiPa- 

H2O  at  100°. 

H2O  above  100". 

I. 

38-37 

33-31 

15-75 

13-05  =   100-48 

II. 

38-68 

33-02 

14-97 

13-23  =     99-90 

11. 

40-07 

34-53 

13-23 

13-50  =  100-40 

Thus  the  innermost  portion  contains  the  most  tvater,  but  after  long 
standing  in  the  air  it  contains  oqIj  21'5  per  cent. ;  all,  however,  attain 
a  constant  state  of  hydration  at  100^,  and  have  then  the  composition  of 
kaolin,  but  they  have  not  its  properties,  hence  the  author  considers  it  as 
halloysite,  although  its  composition  does  not  exactly  correspond. 

H.  B. 

Russian  Topaz  and  Enstatite  from  Snarum.  By  G.  Selig- 
MANN  (Jahrb.  f,  Min.,  1879,  606 — 607). — The  topaz  crystals — probably 
from  the  Ilmengebirge — show  no  point  of  attachment.  They  exhibit 
numerous  faces,  and  are  of  two  types  (1),  tabular  through  the  abnor- 
mal growth  of  two  faces  of  coP^  ;  (2)  pyramidal,  the  prismatic  faces 
being  almost  absent.  In  both  cases,  the  prismatic  faces  alone  are 
smooth  ;  on  the  brachydomes  are  numerous  subindividuals,  and  on 
the  basal  plane  are  six-sided  depressions  caused  by  a  pyramid  and  a 
brachydome. 

The  enstatite  crystals,  now  converted  into  steatite,  are  undoubtedly 
rhombic  with  the  forms  ooPdb  .  GoPc5b  .  coP  .  -^Poo  and  P2,  and  also  the 
angles  are  those  of  enstatite.  These  crystals  were  described  by 
He  I  land  as  being  pseudomorphs  after  augite.  H.  B. 

Spodumene  and  Petalite.  By  C.  Doelter  (Jahrh.f.  Min.,  1879, 
60'2^604). — Spodumene  is  crystallographically  analogous  to  the 
augite  group,  but  its  composition  3Li2Si03  -|-  4Al2Si309  (Rammels- 
berg)  is  not  analogous  to  that  of  akmite  and  aegrine,  viz, : — 

Na20.Fe203.4Si02, 

to  which  it  is  nearly  related.  The  author  therefore  has  analysed  fresh 
and  suitable  specimens  from  Norwich  (N.  America)  and  from  Brazil, 
decomposing  by  pure  hydrofluoric  acid,  and  taking  special  precautions 
against  the  lithia  being  carried  down  with  the  alumina,  &c. ;  in  both 
cases  the  results  led  almost  exactly  to  the  formula — 

Li20.AlA.4Si02; 

the  sample  from  Brazil  contained  a  small  quantity  of  soda.  The 
author  considers  that  in  all  published  analyses  of  petalite,  the  lithia 
determinations  are  too  low  ;  in  geometrical  and  physical  properties,  it 
corresponds  with  spodumene,  and  seems  to  bear  chemically  the  same 
relation  to  this  mineral  as  anorthite  does  to  albite,  i.e.,  the  group 
Li2Ar"2  is  isomorphously  replaced  by  Si*^2.*  The  author,  however, 
had  no  fit  material  for  a  new  examination.  H.  B. 

Artificial  Pyroxene  (Diopside).  By  L.  Gruner  {Jahrh.f.  Min., 
1879,  623). — In  order  to  harden  some  bricks  made  from  a  limestone 
containing  alumina  and  magnesia,  they  were  heated  several  days  in  a 
blast  oven.  The  oven  walls  were  rich  in  silica,  those  bricks  touching 
the  oven  bottom  were  fused  and  a  network  of  shining  grey  needles  of 
diupside  had  formed.     Their  forms  were  ooP  .  cx)^oo  .  2P  and  P  ;  the 

*  Compare  Abstr.,  Phillipsite,  p.  695. 
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angles  were  those  of  diopside.     Analyses  of  these  crystals  and  of  the 
bricks  are  given.  H.  B. 

Stilbite  (Heulandite)  from  Kerguelen's  Island.  By  A.  Liver- 
siDGE  (Proc.  Roy,  Soc.  Edin.,  11,  117 — 119). — The  specimens  which 
occur  in  the  seams  of  amygdaloid,  are  semitransparent  and  colourless, 
the  crystals  (^  inch  long),  which  grow  as  an  incrustation  ^ — -f^^  inch 
thick,  are  brittle  and  cleave  parallel  to  the  brachy- diagonal,  less  readily 
parallel  to  the  macro- diagonal.- 

The  best  developed  faces  are  the  brachy-  and  macro-pinacoids, 
capped  with  pyramidal  planes  ;  the  brachy- pinacoid  is  the  most  de- 
veloped, and  the  basal  pinacoids  least.  Hardness  4.  Sp.  gr.  2"24 — 
2'25  ;  in  powder  2*29.  Soluble  without  gelatinising  in  hydrochloric 
acid.     The  lower  crust  does  not  appear  to  be  quite  the  same,  most 

probably  sphcerostilbite.      Formula,  Alo03.3Si02  4-  f  S^^)  |  BSiOg    + 

6H2O.  '      '  E.  W.  P. 

The  So-called  Hypersthene-Andesite  from  St.  Egidi  in 
Lower  Styria.  By  E.  Hussak  (Jahrh.  f.  Min.,  1879,  661—662).— 
The  author  confirms  the  greater  part  of  Niedzwiedzki's  observations 
on  this  tertiary  eruptive  rock,  but  finds  that  the  constituent  formerly 
considered  as  hypersthene  (because  of  cleavage,  pleochroism,  and  posi- 
tion of  the  optical  axes)  is  not  rhombic,  and  Hence  is  probably  augite. 
The  cleavage-faces  he  considers  as  prismatic  and  not  pinacoidal,  i.e..^ 
they  enclose  an  angle  of  87°  6'  instead  of  90°,  a  rather  tine  point  to 
determine  under  the  circumstances.  Finally,  the  author  makes  the 
remarkable  statement  that  "  in  sections  parallel  to  the  clinopinacoid 
the  vibration-directions  are  not  perpendicular  to  one  another,  so  that 
the  mineral  possesses  not  rectangular  but  inclined  depolarisation 
directions,  which  is  the  case  with  a  monosymmetrical  but  not  with  a 
rhombic  augite,"  and  consequently  considerable  doubt  rests  upon  the 
conclusion  that  "  the  name  hypersthene-andesite  should  be  rejected." 

H.  B. 

Phillipsite  and  its  Relations  to  Harmotome  and  Desmin. 
By  W.  Fresenius  (Jahrb.  f.  AJin.,  1879,  596— 599).— The  author  has 
repeated  Baumhauer's  experiments  on  harmotome,  verifying  the 
optical  irregularities,  but  since  the  plane  of  the  optic  axes  makes  60*^ 
with  Naumann's  brachypinacoid,  he  considers  that  no  doubt  can  rest 
upon  its  monosymmetric  character.  The  peculiar  growth  and  irregu- 
larities of  harmotome  crystals  render  it  impossible  to  determine  by 
their  geometrical  form  if  they  belong  to  the  monosymmetric  system. 
But  this  the  author  has  determined  by  optical  examination  of  clear 
crystals  from  Nidda,  with  deeply  furrowed  edges.  Placing  the  mono- 
symmetric  phillipsite  in  the  position  proposed  by  Strong,  so  as  to  show 
its  relation  to  harmotome,  the  axial  relations  are  in  mean  a  :  6  :  c  = 
0714  :  1  :  1-2113  and  ft  =  55°  40',  whereby  ooPob,  coPoo  and  P  of 
the  rhombically  placed  crystals  become  OP,  co^co,  and  coP  in  the  new 
position.  In  a  section  parallel  to  ool^oo,  the  directions  of  vibration 
could  not  be  determined  exactly,  owing  to  internal  tensions  ;  in  such  a 
section,  the  angle  between  the  planes  of  the  optical  axes  of  the  two 
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interpenetrating  crystals  varies  from  20°  58'  to  24°  34',  mean  22°  31' 
for  sodium  light ;  for  lithium  light  the  angle  is  about  1°  smaller. 
From  one  arm  of  a  crystal,  a  plate  perpendicular  to  OP  and  co^oo  was 
cut,  and  showed  the  acute  optic  axial  angle  to  be  94°  in  oil,  and  the 
obtuse  angle  seen  through  cxj^co  was  130°,  thus  making  the  true 
optical  axial  angle  about  64°  ;  the  plane  of  the  optic  axes  is  inclined 
about  10°  to  the  clino-axis  in  the  angle  ^. 

By  analysis  of  very  carefully  selected  material  from  different  locali- 
ties, the  author  finds  the  variation  of  composition  to  be  a  fact,  and 
consequently  all  varieties  cannot  be  classed  under  one  general  formula. 
Crystals  from  the  Kaiserstuhl  were  analysed  by  the  author  for  the 
first  time  ;   after  drying  at  100°  they  contained  : — 

SiOg.       ALO3.      FeaOg.     Caa       BaO.     MgO.     KoO.    NagO.      H2O. 
53-94     18-97     0-26     5*60     0-41     0-31     4-88     0-98     14-62  =  99-97 

The  samples  from  Annerode  and  the  Kaiserstuhl  are  analogous  in 
composition  to  phillipsite,  and  are  accordingly  truly  isomorphous. 
According  to  the  author  the  amount  of  water  varies  with  the 
temperature  and  moistness  of  the  air,  and  the  heated  but  not  ignited 
powder  reabsorbs  all  its  lost  moisture  from  the  air ;  if  this  be  true,  the 
amount  of  water  in  this  and  other  zeolites  will  not  have  any  simple 
relation  to  the  other  constituents. 

Taking  the  recent  vicAv  of  von  Lasaulx  that  desmin  and  phillipsite 
are  isomorphous,  the  author  explains  the  variations  in  composition  on 
the  ground  of  isomorphous  mixtures.  Strenghas  written  the  formulae 
of  albite  and  anorthite,  in  order  to  show  the  similarity  in  composition; 
thus : — 

Albite R"         AI2         Sio  S'h         O16 

Anorthite. ...      R"         AI2         W'AU       Si4         Ois 

where  R''  denotes  any  mixture  of  Ca  and  Nag,  and  the  octovalent  Sio 
is  isomorphous  with  octavalent  R^'AL.  Albite  and  anorthite  are 
isomorphous,  and  the  composition  of  any  mixture  is  expressed  thus — 

ijj(R"Al2SioSi40i6)    +   i/(R"Al2R"Al,Si40i6) 

and  these  silicates  when  hydrated  form,  according  to  the  author,  either 
(1)  chabasite  or  (2)  phillipsite  and  desmin,  i.e., 

1.  a^(R"Al2Si2Si,0,6  +  8HjO)  +  2/(R"Al3R"Al2Si40,6  +  SH^O). 

2.  a;(R"Al2Si2Si40i6  +  6H2O)  +  y(R"Al,R''A\ShO,e  +  6H2O). 

It  is  to  be  remarked  that  when  chabasite  and  phillipsite  occur 
together,  they  are  both  rich  or  both  poor  in  silica,  thus  tending  to 
show  that  they  are  different  hydrates  deposited  from  one  solution, 
and  owe  their  origin  to  slight  variations  in  circumstances. 

H.  B. 

Note  on  Zinc-Spinelle  from  Brazil.  By  A.  Damour  (Jahrb.  f. 
Min.,  1879,  594.) — From  the  diamond  sand  of  Minas-Geraes  the  author 
obtained  small  pieces  and  crystals  of  this  substance,  having  the  form 
O  .  coO,  the  faces  of  the  latter  being  striated  parallel  to  their  longer 
diagonal.     Colour  yellow,  bluish-greeu  and  blue,  appearing  in  candle- 
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light  deep  red,  pale  green  and  blue.  Their  sp.  grs.  are  4*56,  4-o4  and 
4'52.  H.  =  8.  Before  the  blowpipe  infusible,  and  colourless  while 
hot.     Those  appearing  red  hy  lamp-light  contained — 

AI2O3.  ZnO.  FeO.  Yolatile. 

59-41  33-82  6-41  0-14  =  99-54 

H.  B. 

Analysis  of  Demantoid  from  the  Urals.  By  J.  Waller 
(Jahrb.f.  3Iin.,  1879,  610 — 611)  — The  author  describes  the  origin  of 
the  name  demantoid  and  the  occurrence  of  this  beautiful  green  stone 
in  the  platinum  washings  of  Jekaterinburg.  The  mean  of  three 
analyses  on  samples  from  Bobrowka  is  : —    ■ 

SiOg.         FesOg.       Al^Og.       FeO.  CuO.        MgO.        K^O.      'N&^O. 

35-69      29-96      0-19       1-25       32-33      0-08      0-25      063  =  100-38 

Manganese,  chromium,  and  water  were  absent.  The  oxygen  ratio 
of  RO  :  R-zOa  :  Si02  is  I'O?  :  1  :  2-10,  and  it  is  accordingly  a  character- 
istic iron-lime  garnet.  H.  B. 

Artificial  Production  of  Ophitic  Structure.  By  F.  Fouque 
and  A.  M.  hiYY  (Oompt.  rend.,  92,  890— 891).— The  ophitic  rocks  of 
the  Pyrenees  are  characterised  by  the  development  of  microliths  of 
tri clinic  felspar  embedded  in  elongated  layers  of  pyroxene.  The 
microliths  of  augite  found  in  trachytoidal  rocks  seem  to  have  had 
time,  in  the  ophites,  to  agglomerate  after  the  solidification  of  the  fel- 
spar, forming  large  crystals  which  resemble  in  appearance  the  augite 
crystals  of  the  first  stage  of  solidification  of  trachytoidal  rocks.  The 
authors  have  produced  this  peculiar  structure  artificially  by  heating  a 
mixture  of  anorthite  and  augite  to  white-redness,  annealing,  and  then 
annealing  again  at  bright  redness.  The  first  annealing  causes  the 
solidification  of  the  anorthite,  the  second  that  of  the  augite.  When 
labradorite  was  used  in  place  of  anorthite,  the  labradoric  ophite  ob- 
tained showed  the  passage  from  trachytoidal  to  ophitic  sti-ucture,  a 
result  which  agrees  with  Breon's  observation  tliat  in  Iceland  bods  of 
ophitic  dolerites  alternate  with  beds  of  labradorite,  and  that  the  one  rock 
frequently  passes  into  the  other.  Eucritic  meteorites  and  the  dolerite 
containing  the  native  iron  at  Ovifak,  have  an  analogous  structure  and 
mineralogical  composition.  C.  H.  B. 

Mineralogical  Notes,  No.  V.  The  Occurrence  of  Manganese 
in  Nordmark.  By  A.  Sjogren  (Jahrb.  /.  Mln.,  1879,  612—614). 
The  author  gives  a  detailed  account  of  the  veins  in  the  Mossgrube, 
Nordmark.  The  deposits,  which  occur  in  limestone  rocks,  are  some- 
times 70  cm.  thick;  above  are  chloritic  i-ocks,  below  are  liniestones. 
With  assistance  of  the  microscope  the  following  minerals  have  been 
detected  : — (1.)  Manganosite  :  Microscopic  crystals  in  limestone, 
dolomite,  or  brucite,  with  predominating  hausmannite.  In  a  lime- 
stone coloured  brown  through  manganese,  it  occurs  in  a  perfectly  fresh 
condition,  but  when  accompanied  by  pyrochroite  it  is  more  or  less  oxi- 
dised. The  forms  0  .  ooO,  and  sometimes  coOoo .  0  were  observed. 
(2.)  Fyrochroite :  Crystallised  in  six-sided  prisms  3 — 4  mm.  long,  and 
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1 — 1^  mm.  "broad  :  colourless;  glaspy  lustre,  but  on  tlie  basal  plane  a 
pearly  lustre.  Oxidises  easily,  especially  on  heating.  They  contain 
76"3  per  cent.  MnO  and  20*6  per  cent.  HjO.  It  more  often  occurs  in 
foliated  masses,  oxidising  exceedingly  readily.  Generally  occurs  with 
brucite  and  olivine,  but  never  with  fresh  manganosite,  and  the  author 
therefore  considers  it  to  have  been  formed  after  the  vein  itself.  (3.) 
Brucite.  (4.)  Hausmannite  as  principal  ore.  (5.)  Olivin,  in  micro- 
scopic particles,  showing  beginning  of  decomposition.  It  occurs  with 
pyrochroite,  never  with  manganosite,  and  hence  is  a  set^ondary  product. 
(B.)  Manganese  carbonate,  as  secondary  product.  (7.)  Barytes.  (8.) 
Hornhlende,  in  small  microscopic  crystals.  (9.)  lAme-iron  garnets, 
also  a  secondary  product,  in  greenish-yellow  crystals,  form  coO.  In 
conclusion,  the  manganosite,  brucite,  and  calcite  were  first  deposited, 
then  oxidation  and  hydration  occurred,  yielding  pyrochroite  and  man- 
ganese carbonate,  a  portion  of  the  brucite  remaining  unchanged,  and 
the  last  product  formed  was  the  olivine.  These  deposits  have  a  great 
analogy  to  those  of  Laangban,  but  in  the  one  case  oxidation  has  occurred 
only  in  certain  clefts,  in  the  other  throughout  the  whole  vein.  To  this 
paper  Nordenskiold  adds  that  pyrochroite  occurs  in  masses  of  a 
hundred  pounds  weight,  and  gives  a  couple  of  analyses.  H.  B. 

Mineral  Analyses.  By  T.  Htortdahl  (Jahrh.  f.  Min.,  1879,  607— 
609). — These  analyses  of  Swedish  rocks  and  minerals  wei*e  made 
npon  : — (1.)  The  anorthite  and  olivine  constituting  an  olivin-gabbro ; 
the  bVownish- yellow  olivin  grains  are  very  rich  in  iron  containing 
24!'02  per  cent.  FeO.  (2.)  Five  specimens  of  saussurite-gabbro.  (3.) 
Nodules  of  supposed  anthrophyllite,  which  the  author  on  the  ground 
of  his  analysis  regards  as  hypersthene,  but  without  giving  any  physical 
data,  which  alone  are  capable  of  deciding  the  point.  (4.)  A  silurian 
limestone  containing,  besides  iron  and  magnesium  carbonates,  alumina, 
&c. ;  also  0*10  per  cent.  C,  Q'67  per  cent.  ZnS,  and  0*83  per  cent. 
FeS.  H.  B. 

The  Mountain  Group  of  the  Rummelsberg,  near  Strehlen. 

By  E.  ScHDMACHEE  (JaJirb.  f.  Mm.,  1879,  642— 644).— The  author 
describes  the  following  rocks  from  this  district  more  minutely  than 
has  been  done  in  the  geological  survey,  viz.,  granite,  microgranite, 
gneiss,  hornblendeschiefer,  quartzite,  glimmerschiefer,  talkschiefer, 
and  granular  limestone.  H.  B. 

Occurrence  of  Propylite  in  Transylvania.  By  C.  Doelter 
(JaJirl.  f.  Min.,  1879,  648— 652).— Bichthofen  (1868)  gave  the 
name  propylite  to  a  rock  characterised  by  its  dioritic  appearance, 
differing  from  the  newer  eruptive  rocks  by  its  porphyry-like  structure 
and  by  its  green  colour;  it  is  one  of  the  oldest  eruptive  rocks  of  the 
tertiary  period,  and  does  not  appear  as  a  lava.  It  consists  essentially 
of  a  dense  asymmetrical  felspar,  oligoclase,  hornblende,  generally  green 
and  fibrous,  titaniferous  magnetite,  and  of  augite  and  quartz,  which 
sometimes  become  essential  constituents ;  and  thus  there  are  the 
following  varieties  :  quartz-propylite,  hornblende  propylite,  and 
augite-propylite.     According   to   Richthofen,  the  quartz-propylite  is 
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the  same  as  Hauer  and  Staclie's  dacite  (1863)  from  Transylvania, 
but  these  anthors  use  dacite  as  a  collective  name  for  andesite-quartz- 
trachyte,  for  granifce-porphyritic  quartz-trachyte,  and  for  quartz- 
trachytes  resembling  greenstone,  and  of  these  only  the  last  variety 
corresponds  to  qnartz-propylite.  Thus  Richthofen,  in  identifying 
propylite  with  dacite,  gave  the  first  a  broader  meaning,  which  was 
not  his  intention.  Zirkel  afterwards  (1876)  endeavoured  to  place 
propylite  in  the  list  of  recognised  rocks,  and  found  a  diflBculty  in 
sharply  defining  it;  he  recognised  in  all  essential  chemical  and  physi- 
cal details  the  identity  of  propylite  and  amphibole-andesite,  and  of 
quartz-propylite  and  quartziferous  amphibole-andesite  (which  Zirkel 
calls  dacite),  but  still  believed  them  to  have  separating  differences. 
Thus  dacite  with  each  of  these  authors  bears  a  different  meaning. 
These  separating  differences  of  Zirkel,  H.  Rosenbusch  shows  however 
to  vary,  and  to  be  only  constant  in  the  occurrences  of  one  and  the 
same  district,  or  to  be  of  a  purely  secondary  and  consequently  unim- 
portant nature  ;  on  mineralogical  grounds  he  therefore  no  longer  holds 
sepai'ated  propylite  and  amphibole-andesite,  either  in  their  quartz 
free  or  quartz  containing  varieties.  From  a  geological  point  of  view 
it  will  be  impossible  to  discuss  the  small  differences  in  the  ages  of 
these  rocks,  until  we  have  more  accurate  means  of  doing  so  than  at  pre- 
sent. Doelter  shows  that  the  propylite  and  quartz-propylite  from 
Transylvania  resemble  no  other  occurrence  exactly,  but  stand  between 
Zirkel's  propylite  and  his  amphibole-andesite  ;  and  that  the  ores  in 
this  locality  are  not  always  confined  to  characteristic  prop^dite. 
Further  researches  are  required  to  prove  that  this  propylite  is  no 
typical  rock,  but  a  variety  of  amphibole-andesite  or  of  augite-andesite, 
either  with  or  without  admixture  of  quartz.  H.  B. 

Piperno.  By  E.  Kalkowsky  {Jahrh.  /.  Min.,  1879,  645—648).— 
This  rock,  from  the  workings  near  Pianura  and  near  Soccavo  by 
Naples,  has  been  classed  as  phonolite  and  as  a  trachyte;  the  author 
confirms  the  latter  view.  The  constituent  minerals  are  augite,  mag- 
netite, apatite,  monosymmetric  and  asymmetric  felspars,  sodalite, 
marialite,  and  glassy  globules,  and  in  clefts  are  sometimes  hornblende, 
and  sometimes  nephelin  needles.  The  rock  is  remarkable  on  ac- 
count of  numerous  dark-coloured,  elliptical  and  pointed  patches, 
which  are  arranged  in  horizontal  layers  parallel  to  the  under  and 
Tipper  contact  faces  with  the  other  lava  streams.  The  augite  occurs 
in  very  small  crystals,  but  sometimes  in  much  larger  ones  grouped 
together,  the  whole  group  exhibiting  a  superficial  zonal  structure.  The 
apatite  occurs  exceedingly  sparingly.  Large  plagioclase  and  sanidin 
crystals  predominate,  and  the  latter  also  occurs  throughout  the  ground 
mass  in  small  crystals  rich  in  enclosures.  The  glassy  particles  arefiee 
from  enclosures,  and  seem  to  form  an  original  constituent  of  the  rock. 
The  sodalite  is  not  an  essential  constituent,  for  it  exists  in  minute 
cavities  between  the  felspar  crystals,  and  is  a  secondary  formation. 
The  marialite  occurs  only  sparingly,  contains  numerous  enclosures, 
and,  according  to  the  author,  is  identical  with  mizzonite.  The  mag- 
netic iron  occurs  in  small  crystals  singly  and  collectively.  The  dark 
flame-like  patches  contain  more   magnetite,  and  are  more  porous  than 


i 


700  ABSTRACTS  OF  CHEMICAL  PAPERS. 

the  general  mass.  Further,  they  contain  radial  and  spherical  aggre- 
gations of  sanidin  crystals,  not  previously  observed  in  trachytes  ;  there 
is  no  sudden  change  from  these  dark  patches  to  the  mass  of  the  rock, 
and  therefore  they  are  not  foreign  enclosures,  but  there  are  enclosures 
of  pieces  of  piperno  which  have  suffered  alteration  at  the  time  of 
the  eruption.  From  his  observations,  the  author  draws  the  history  of 
the  formation  of  this  remarkable  rock  :  From  the  original  homogeneous 
magma  there  separated  first  a  part  of  the  magnetite,  partially  scattered 
and  partially  collected  together,  and  the  larger  augite  and  sanidin 
crystals  ;  then  while  cooling  an  eruption  took  place,  and  this  lava  was 
thrown  out.  This  caused  the  aggregations  of  magnetite  to  be  drawn 
out  and  broken,  and  the  sanidin  crystals  already  formed  to  grow 
further,  but  to  enclose  magnetite  and  augite ;  the  residuary  magma 
becoming  richer  in  silica,  the  glassy  particles  separated,  and  in  those 
portions  containing  the  collections  of  magnetite  crystals,  numerous 
sanidin  needles  separated  and  grouped  themselves  radially.  Finally, 
the  sodalite  was  formed  by  the  action  of  f umaroles,  and  the  external 
alteration  of  the  augite  crystals  took  place ;  the  nephelin  and  amphi- 
bole  were  subsequently  formed  in  clefts  and  pores.  H.  B. 

Changes  produced  by  Weathering  of  Phonolite.      By  C.  v. 

EcKENBRECHEE  (Bied.  Gentr.,  1881.  61). — The  first  change  experienced 
by  phonolite  is  increase  of  silica,  but  this  decreases  as  weathering 
])roceeds.  In  the  first  stages  the  nephelin  is  zeolitised,  as  well  as 
sodalite  ;  in  the  second  and  third  stages,  kaolinisation  of  the  felspars, 
and  removal  of  the  zeolites  occur.  E.  W.  P. 

Presence  of  Phosphorus  in  the  Rocks  of  Brittany.      By  G. 

Lechaetier  (Gompt.  rend.,  91,  820 — 822). — Seeing  that  phosphatic 
manures  are  now  very  generally  used  in  Brittany,  and  that  it  does  not 
seem  possible  to  raise  satisfactory  crops  without  them,  the  author 
concluded  that  the  soil  of  Brittany  must  be  unusually  deficient  in  phos- 
phorus. An  investigation  of  the  rocks  from  which  the  soil  is  mainly 
derived,  consisting  chiefly  of  granites  and  schists,  has  shown  that 
the  proportion  of  phosphoric  acid  varies  from  1  to  2  grams  per  kilo, 
in  the  granites  of  llle-et-Vilaine,  Cotes  du  Nord,  Morbiban,  Finis- 
terre,  and  Manche  ;  with  respect  to  the  schists,  although  phosphoric 
acid  is  never  wholly  absent,  it  is  much  more  variable  than  in  the 
granite  rocks,  and  is  sometimes  very  small  in  quantity.  The  grey  and 
blue  tinted  schists  contain  about  1  or  2  parts  per  thousand,  whilst 
the  compact  violet-red  specimens,  which  are  used  as  building  stone, 
contain  scarcely  one-half  part  of  phosphoric  acid  per  thousand  parts  of 
schist. 

It  is  probable,  therefore,  that  the  soil  proper  of  Brittany  varies  in 
its  richness  of  phosphoric  acid,  according  as  it  results  from  the  disin- 
tegration of  one  or  other  of  these  rocks,  and  an  analysis  of  the 
unmanured  arable  land  is  at  present  only  wanting,  in  order  to  confirm 
the  conclusions  drawn  from  the  examination  of  the  rock  specimens. 

J.  W. 

Products  of  the  Volcano,  Monte  Ferru  (Sardinia).  By  C. 
DoELTER  {Jahrb.  f.  Min.,  1879,  652 — 666). — This  is  a  continuation  of 
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a  previons  paper  (Jahrh.  f.  Min^  1878,  668),  and  in  it  many  of  the 
former  assertions  are  recalled  or  modified ;  it  consists  of  a  very  long 
series  of  rock  sections,  witli  some  analyses.  The  rocks  arranged  in 
the  order  of  their  times  of  eruption  are  obsidian,  sanidin-trachyte, 
amphibole,  andesite,  sanidin-plagioclase- trachyte,  augite-trachyte, 
phonolyte,  plagioclase-basalt  with  and  without  olivine  and  lencite- 
basalt;  and  here,  as  in  other  localities,  the  age  and  the  acidity  approxi- 
mately correspond.  H.  B. 

A  Group  of  Dissimilar  Eruptive  Rocks  in  Campton,  New 
Hampshire.  By  G.  W.  Hawes  (Jahrh.  f.  Mln.,  1879,  644^—645).— 
N'ear  Plymouth  the  Pemiegewasset  flows  through  a  gulley  in  a  hill 
consisting  of  mica-slate.  The  walls  of  this  gulley  cut  perpendicu- 
larly through  five  dykes  of  eruptive  rocks,  which,  though  similar  in 
geological  position,  have  very  different  compositions.  The  first  is  a 
normal  diabase  with  numerous  cavities  (mandelstein)  containing  calcite 
and  analcime,  but  the  stone  is  no  longer  fresh  ;  the  second  is  a  compact 
diorite  ;  the  third  and  fourth  are  of  a  whitish  rock,  consisting  of  ortho- 
clase  crystals,  and  with  the  spaces  between  filled  up  with  iron  oxides 
and  calcitCy  rarely  quartz ;  these  seem  to  have  been  formed  by  the 
decomposition  of  hornblende  ;  the  fifth  is  a  dense  olivin-diabase,  with 
a  porphyritic  appearance  imparted  to  it  by  the  augite  and  olivine, 
it  contains  also  brown  hornblende,  only  a  few  cavities  are  present,  and 
these  are  filled  with  calcite,  spherosiderite,  and  analcime.  Analyses  of 
these  rocks  are  given  ;  all  but  Nos.  3  and  4  contain  from  2 — 4  per  cent, 
titanic  acid.  H.  B. 

Some  Lavas  fi-om  the  Island  of  Niuafou,  and  Communica- 
tions on  the  Island  of  Futuna.  By  A.  Wichmann  (Jahrh.  f. 
Min.^  1879,  663 — 664). — At  an  eruption  in  April,  1867,  on  the  island 
of  Niuafou  (Tonga- Archipelago),  the  lava  consisted  of  a  very  glassy 
augite- andesite,  and  the  ashes  of  sharp-cornered  glassy  particles  and 
discs,  or  of  hair-like  needles,  with  or  without  products  of  fusion.  On 
the  island  Futuna,  hyalomelane  occurs  in  a  small  vein  in  a  coral  lime- 
stone, and  also  as  a  breccia.  The  hyalomelane  contains  plagioclase, 
olivine,  and  sometimes  augite.  The  cement  is  a  clayey  substance,  free 
from  lime.  A  red  clay,  free  from  lime  and  organic  remains,  is  some- 
times eaten  by  the  inhabitants.  H.  B. 

Lavas  from  the  Neighbourhood  of  Catania.  By  L.  Bicctardi 
{Gazzetta,  11,  138 — 165). — The  lavas  from  l^tim  consist  principally  of 
labradorite  and  augite ;  in  limited  quantity,  magnetite,  olivine,  and 
apatite,  more  rarely  hornblende,  and  mica  very  seldom.  They  all 
have  an  alkaline  reaction,  fuse  readily,  and  are  attracted  by  the 
magnet;  the  iron  is  present  for  the  most  part  in  the  ferrous  state.  In 
the  paper  full  details  are  given  of  the  methods  of  analysis  employed, 
all  of  which,  however,  are  those  ordinarily  in  use.  The  following  is  a 
description  of  the  lavas  analysed  by  the  author,  and  a  table  of  the 
analyses : — 


VOL.  XL,  3   h 


702 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Analyses. 

1.  II.  III.  IT.  V.  TI. 

SiOa 46  05  50  '23  50  -30  51  '73  55  -66  49  63 

TiOs... 0-47          0-31          0-38          0  54  0*33          0  47 

SO3 0-23          0-08          0-11          0-21  0  06          0  17 

PA 2-65          3  16          3-21  3  65  3  67          3-07 

CI trace  trace  trace  trace  trace           0  '00 

FeO 11  18  10  48  12  05  11  23  10  83  10  93 

MnO 0-59          0-52          0  49          0  71  0  43          0  36 

.  AI2O3 19-29  15-55  14-67  14  68  11 '03  15-27 

CaO 10-81  11-73  10-72          9  78  11  13  10  87 

MgO 3-69          5-09          5  35          4  11  4  76          4-65 

KgO 0-73          0-51          0  -56          1  24  0  -48          1  49 

NasO 3-55          2  78          2-^3          298  2  37          2  82 

Loss  on  ignition  . .  1-03          0-45          0-21          0-48  0'26          0*35 

TIL  Till.  IX.             X.  XL  XII. 

SiOa 49-43  52  09  50-61  49*27  49-17  49  66 

TiOs 0-62  0-37  0-51           1-02  0-49  0  67 

SO3 0-29  0-16  0-15          trace  0  -09  0  11 

P2O5. 3-00  3-22  1-80          3-47  3-21  171 

CL trace  trace                              trace  trace  trace 

FeO 12-09  11-61  10-67  1108  ■10-64  12  07 

MnO 0-39  0-32  0  52          0-41  0-58  0  63 

AI2O3 16-83  16-58  15-67  15-06  2053  18-08 

CaO'.. ..  9-57  9  13  1135  1128  9*81  9  60 

MgO 3-91  3  13  5-10          4  51  2-21  4  21 

K2O 0-88  0-89  0-67          0-51  0-88  0-84 

Na<>0. 2-43  2-47  3  42          159  2  89  2-49 

Loss  on  ignition  . .  0-69  0  -64  0  -10          0  -76  0  -22  0  '37 

I.  Lava  Larmisi  is  a  dark  grey  porous  mass,  sp.  gr.  2*781,  in 
which  are  disseminated  small  crystals  of  olivine,  and  acicular  crystals 
of  labradorite. 

II.  Lava  deli'  Ognina  is  porous  and  of  a  grey  colour;  sp.  gr. 
2-811. 

III.  Ancient  lava,  underlying  that  of  the  Rotolo,  probably 
belonging  to  the  lava  dell'  Ognina:  this  is  of  a  pale  grey  colour, 
homogeneous  and  compact ;  sp.  gr.  2-81>5. 

IV.  Lava  Fratelli  pii,  compact,  of  a  grey  colour  ;  sp.  gr.  2-681. 

V.  Lava  del  ponte  dell'  Ognina  is  very  compact  and  homoge- 
neous, in  which  a  few  acicular  crystals  of  labradorite  can  be  dis- 
cerned, and  very  rarely  pyroxene  ;  sp.  gr.  2-658. 

VI.  Lava  Carvana  (122  B.C.).  This  is  tolerably  compact,  but 
the  different  mineral  constituents  can  be  clearly  discerned,  labradorite 
predominating.     It  is  of  a  pale  grey  colour ;  sp.  gr.  2'835. 

VII.  Lava  di  Cif  ali  (a.d.  253).  Pale  grey,  with  very  fine  augite 
crystals  disseminated  in  groups  ;  sp.  gr.  2-769. 

VIII.  Lava  del  Rotolo  (a.d.  1381).  This  lava  is  pale  grey,  and 
somewhat  compact,  with  druses  of  olivine,  pyroxene,  and  felspar 
crystals — the  latter  predominating  ;  sp.  gr.  2-793. 

IX.  Lava  del  Crocifisso  (a.d.  1381).  Dark  grey,  with  white 
crystals  of  labradorite;  sp.  gr.  2-664. 

X.  Lava  of  the  great  eruption  of  1669.  This  lava  stream  is 
14  miles  long  and  3  to  4  broad,  extending  to  the  sea ;  the  mass  is  tolerably 
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compact,  and  contains  splendid  crystals  of  pyroxene,  also  labradorite 
and  some  olivine ;  sp.  gr.  2"812. 

XI.  Lava  of  the  eruption  of  1852.  This  lava,  collected  near 
the  Zafferana  mill,  is  dark  grey  and  compact ;  sp.  gr.  2' 809. 

XII.  Lava  of  the  eruption  of  1879  is  compact,  and  of  a  pale 
bluish-grey  colour  ;  sp.  gr.  2*607. 

The  po(3ash  and  the  comparatively  large  amount  of  phosphoric  acid 
present  in  the  lavas,  render  the  soil  formed  by  their  weathering 
exceedingly  fertile ;  the  ferric  oxide  also  is  of  great  advantage,  both 
by  its  physical  and  chemical  properties.  This  is  well  seen  in  the 
wonderful  fertility  of  the  Plain  of  Mascali,  the  soil  of  which  is  formed 
of  detritus  washed  down  from  the  disintegrated  lava  of  the  Yalle  del" 
Bove.  C.  E.  G. 

Mineral  and  Rock  Enclosures  in  the  Basalt  of  the  Persanyer 
Gebirge.  By  A.  Koch.  On  the  Bombs  ("  Auswiirflinge ")  in 
the  Basalt-tufa  from  Reps  in  Transylvania.  By  M.  Schus- 
ter (Jahrh.  f.  Min.,  1879,  660 — 661). — A.  Koch  has  examined  the 
bombs  found  in  several  localities  in  Transylvania ;  they  have 
fused  surfaces  to  which  basalt  ashes  adhere.  They  consist  of  a  crys- 
talline mixture  of  olivine — in  a  tolerably  fresh  condition,  omphacite 
having  a  cleavage  like  augite,  augite  having  a  concho'idal  fracture, 
and  of  pyrope  in  cracked  and  blood-red  particles.  The  results  of 
Schuster  are  partially  confirmatory  and  partially  supplementary  to 
those  of  Koch.  The  bombs  are  looser  and  more  crumbling  the  more 
olivine  they  contain  ;  on  account  of  its  colour  and  structure,  the 
omphacite  of  Koch  is  regarded  by  Schuster  as  augite,  and  he  points  out 
the  existence  of  a  rhombic  pyroxene  not  mentioned  by  Koch ;  it 
cleaves  perfectly  parallel  to  coP,  and  a  fracture  approximating  to 
coPcSb  allowed  the  optical  axial  angle  which  lays  in  cxjPgo  to  be 
measured  to  111°  58';  hence  it  is  probably  a  bronzite  rich  in  iron,  but 
it  melts  rather  easily.  Some  particles,  very  hard,  pitch-black,  and 
shining,  resembling  angite,  having  no  distinct  cleavage,  and  in  thin 
section  showing  themselves  grey  or  greenish  and  isotropic :  these 
seemed  to  be  spinelle  (picotite),  since  with  microcosmic  salt  they  gave 
no  silica  skeleton,  but  a  chromium  reaction.  In  one  lump  horn- 
blende was  detected ;  this  has  not  before  been  found  in  the  olivine 
bombs,  but  often  in  the  augite  slag.  H.  B. 

Examination  of  the  Material  of  "  Vitrified  Forts  "  at  Craig 
Phadrick,  Inverness,  and  Hartmannswillerkopf,  Haute  Alsace. 

By  Daubr^e  (Compt.  rend.,  92,  980— 984).— (7nri"y  r  had  rick. —Many 
fragments  resemble  very  fine-grained  granite  or  leptinito  in  appearance, 
but  are  highly  vesicular.  The  felspar  has  lost  its  ciystalline  character, 
and  the  mica  has  entirely  disappeared.  The  cavities,  which  occupy  at 
least  half  the  total  volume  of  the  rock,  are  sometimes  lined  with  small 
crystals.  Some  of  the  coarser  fragments  resemble  pegmatite,  and 
felspar  can  still  be  distinctly  recognised  in  them.  Almost  the  whole 
mass  of  the  fine-grained  fragments  consists  of  angular  grains  of  quartz 
cemented  together  by  a  vitreous  substance  apparently  produced  by  the 
fusion  of  the  felspar.     Macled  crystals  of  triclinic  felspar,  and  needles 
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not  macled,  of  some  undetermined  substance,  can  also  be  distinguished. 
Other  fragments  have  a  much  deeper  colour,  and  contain  fewer  bnt 
larger  cavities,  with  brilliant  surfaces.  The  fused  mass  contains 
numerous  white  opalescent  grains,  consisting  for  the  most  part  of 
quartz,  and  also  colourless  angular  grains  of  quartz  with  cavities 
which  appear  to  have  lost  their  water,  arranged  in  lines.  With  the 
latter  are  associated  orthoclase  and  oligoclase  showing,  every  stage  of 
the  passage  from  the  crystalline  to  the  vitreous  state,  the  latter  being 
more  distinct  towards  the  outside.  As  in  the  case  of  French  vitrijBed 
forts,  many  specimens  bear  impressions  of  woody  strncture,  in  all 
probability  due  to  the  contact  of  the  softened  rock  with  the  fuel. 
Some  of  the  more  completely  fused,  blackish  fragments  resemble 
certain  lavas  in  structnre.  A  very  abundant  vitreous  portion  contained 
the  following  crystals  disseminated  through  the  amorphous  matter  : — 
Labradorite,  often  very  numerous ;  pyroxene,  elongated,  also  nume- 
rons  ;  humboldtilite;  octahedra  of  pleonastic  spinelle,  very  numerous; 
and  crystals  resembling  enstatite,  but  differing  from  the  latter  by  the 
absence  of  distinct  lines  of  cleavage. 

Hartm-annswillerliopf. — The  vitrified  materials  of  this  locality  appear 
to  have  been  derived  from  the  rock  known  in  Alsace  as  brown  por- 
phyry. The  impressions  of  woody  structure  are  very  distinct.  Micro- 
scopic examination  shows  that  the  rock  contains  the  remains  of  quartz 
crystals  and  of  felspar,  generally  orthoclase,  but  sometimes  oligoclase. 
A  dipyramidal  crystal  of  quartz  which  had  retained  its  original  form 
was  found  in  one  specimen ;  imbedded  in  the  more  perfectly  fused 
portions  are  octahedra  of  spinel,  sometimes  so  ferruginous  as  to  be 
opaque;  humboldtilite;  oligoclase;  and  very  small  yellowish-green 
rectangular  prisms  and  octahedra,  which  act  on  polarised  light,  and 
the  nature  of  which  has  not  been  determined. 

Examination  of  vitrified  forts  in  different  localities  shows  that  the 
materials  of  which  they  are  composed  have  undergone  considerable 
mineralogical  changes  under  the  influence  of  what  must  have  been  a 
very  high  temperature.  Notwithstanding  differences  in  the  nature  of 
the  original  rocks,  the  products  exhibit  close  analogies.  In  every  case, 
the  intense  heat  required  seems  to  have  been  obtained  in  the  same 
way.  It  is  improbable  that  the  method  of  producing  such  very  high 
temperatures  was  invented  independently  in  distant  countries.  Pro- 
bably the  knowledge  of  the  process  was  carried  from  place  to  place, 
and  vitrified  forts  would  therefore  appear  to  mark  the  stopping  places 
of  certain  migrations.  Examination  of  the  material  of  these  forts 
affords  further  proof  of  the  ease  with  which  crystalline  species  are 
formed  in  the  middle  of  a  vitreous  mass  heated  to  a  suitable  tempera- 
ture. C.  H.  B. 

Anomalous  Magnetism  of  the  Meteoric  Iron  at  Sainte- 
Catherine.  By  J.  L.  Smith  (Gompt.  rend.,  92,  843— 844).— The 
meteoric  iron  at  Sainte- Catherine,  Brazil,  corresponds  closely  in  com- 
position with  the  thin  white  metallic  plates  which  are  found  mixed 
with  the  oxides  produced  by  the  decomposition  of  the  outer  portion  of 
some  of  the  best  known  masses  of  meteoric  iron.  The  iron  at  Sainte- 
Catherine  contains  66  per  cent.  Fe,   and  34  per  cent.  Ni  (Damour)  : 
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small  plates  from  Sevier  Co.,  Tennessee,  contained  73  per  cent.  Fe  and 
27  per  cent.  Ni  (Smith).  The  unaltered  mass  of  iron  at  Sevier  con- 
tains only  6  per  cent.  Ni.  Small  fragments  of  the  Sainte-Catherine 
meteorite  are  very  feebly  magnetic,  but,  if  beaten  out  on  an  anvil  or 
between  sheets  of  brass,  or  if  heated  to  incipient  redness,  they  become 
strongly  magnetic.  No  other  substance  has  been  observed  to  show 
this  peculiar  property.  The  meteorite  is  more  or  less  polar,  and  the 
sulphide  which  it  contains  is  strongly  magnetic.  Fragments  of  the 
meteorite  at  Octibbeha,  which  is  exceptionally  rich  in  nickel,  contain- 
ing as  much  as  60  per  cent.,  do  not  behave  in  the  same  way. 

C.  H.  B. 
Nodules  of  Ohromite  in  Meteoric  Iron  from  Cohahnila.  By 
J.  L.  Smith  {Compt.  rend.,  92,  991 — 992). — The  author  has  examined 
various  specimens  of  the  meteoric  iron  from  Cohahnila,  which  he 
terms  "  Butcher's  meteorites."  It  is  found  to  be  encrusted  with 
arragonite.  It  contains  nodules  of  troilite  intimately  associated  with 
a  new  mineral,  daubreelite.  In  making  a  new  section  of  the  meteoric 
iron,  the  author  has  found  a  large  mass  of  nodules  about  0*6  meter 
below  the  surface.  It  contains  no  troilite,  and  an  examination  with  a 
microscope  shows  that  it  is  not  entirely  daubreelite,  but  contains  some 
translucent  particles  mostly  colourless,  but  a  few  of  a  greenish  hue. 
There  are  also  scales  of  metallic  iron.  The  author  finds  the  greenish 
'substance  to  be  chromite.  The  analysis  gives  33*82  FeO,  6261  CraO^, 
and  small  quantities  of  magnesium,  cobalt,  and  silica.  J.  I.  W. 


Organic   Chemistry. 


Composition  of  Petroleum  from  the  Caucasus.  By  P.  Schut- 
ZENBERGGR  and  N.  loNiNE  (Gompt.  rend.,  91,  823 — 825). — An  examina- 
tion of  the  crude  naphtha  or  petroleum  from  the  Caucasus  has  shown 
that  a  very  large  portion  of  the  oil,  both  of  high  and  low  boiling 
points,  is  tormed  of  hydrocarbons  of  identical  percentage  composition, 
which  are  isomeric  with  the  olefines,  Ctiiiu,  but  sharply  distinguished 
from  them  by  an  absence  of  marked  chemical  affinities,  neither  bro- 
mine, fuming  sulphuric  acid,  nor  fuming  nitric  acid  having  any  action 
upon  them  in  the  cold.  The  hydrocarbons  were  isolated  by  treating 
the  various  fractions  first  with  fuming  sulphuric  acid  and  then  with 
nitric  acid;  they  were  afterwards  washed  with  an  alkaline  solution, 
dried  over  solid  potassium  hydroxide,  and  lastly  distilled  from  sodium. 
The  first  fraction  began  to  boil  under  ordinary  pressure  at  112°,  and 
the  thermometer  eventually  rose  to  230"  ;  the  distillation  was  then 
conducted  in  a  partial  vacuum  of  20  mm.,  when  the  distillate  came 
over  between  216°  and  300°.  The  analytical  numbers  obtained  from 
every  fraction  were  almost  identical,  C  =  86'02,  H  =  14*10,  repre- 
senting the  percentage  composition  of  the  first  fraction.  A  closer 
study  of  these  hydrocarbons  has  enabled  the  authors  to  identify  them 
with  the  bodies  obtained  by  Wreden  in  hydrogenising  benzene  and  its 
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horaolognes  with  hydriodic  acid.  Beilstein  and  Knrbatow  had  already 
arrived  at  the  same  conclusion,  after  an  examination  of  the  more 
volatile  portions  only  of  a  similar  petroleum  from  the  Caucasus ;  their 
opinion  is  therefore  conlBrmed  and  extended  by  the  present  work,  it 
having  been  shown  that  not  only  the  light  but  also  the  heavy  oils 
possess  the  same  characteristics. 

By  the  action  of  a  bright  red  heat,  these  jparaffenes,  as  the  authors 
call  them,  are  converted  into  members  of  the  benzene  series,  together 
with  naphthalene  and  anthracene.  At  a  lower  temperature,  products 
may  be  obtained  which  unite  energetically  with  bromine,  and  are 
converted  into  resinoid  polymerides  by  the  action  of  concentrated 
sulphuric  acid. 

When  volatilised  through  a  red-hot  iron  tube,  they  give  an  abund- 
ant deposit  of  carbon,  which  quickly  blocks  up  the  tube ;  the  deposit 
is  uniformly  impregnated  with  iron,  and  is  evidently  due  to  the  action 
of  the  metal  upon  the  hydrocarbon,  since  this  change  does  not  take 
place  when  a  copper  tube  is  substituted  for  the  iron  one. 

Only  two  products  of  tolerably  constant  boiling  point  could  be 
isolated;  one  at  220—222°,  and  another  between  230°  and  232°: 
the  vapour-density  of  the  latter  led  very  nearly  to  the  formula 
CuH^s.  J.  W. 

Action  of  Palladium,  Rhodium,  and  Platinum  on  Coal-gas. 

By  T.  WiLM  {Ber.,  14,  874— 879).— The  author  has  studied  more 
closely  the  curious  action  of  palladium,  rhodium,  and  platinam  on 
coal-gas  first  observed  by  Wohler  (Ber.,  9,  1713)  in  the  case  of 
ethylene. 

If  a  current  of  coal-gas  is  passed  over  spongy  palladium  (reduced 
from  the  ammonium  palladiochloride) ,  heated  over  a  Bunsen  burner 
in  a  bulb-tube  or  small  porcelain  crucible,  a  large  quantity  of  carbon 
is  deposited  on  the  inner  walls  of  the  crucible '  or  tube,  and  after  a 
time  this  collects  over  the  edges  of  the  crucible  in  cauliflower-like 
masses.  This  carbon,  on  combustion  by  a  stronger  heat,  does  not  leave 
the  least  trace  of  palladium,  nor  does  any  deposition  take  place  on  the 
metal,  which  suffers  no  change  of  volume  during  the  experiment. 
This  action  does  not  depend  on  the  formation  of  a  compound  of  carbon 
and  palladium,  but  is  due  to  the  (?)  "catalytic"  action  of  the  metal, 
whereby  the  ethylene  is  decomposed  with  deposition  of  carbon.  The 
action  of  rhodium  on  coal-gas  is  quite  different  from  that  of  palladium, 
for  under  the  same  circumstances  not  the  slightest  deposition  of 
carbon  takes  place  on  the  sides  of  the  crucible  or  bulb-tube,  as  is  the 
case  with  palladium,  but  it  appears  to  enter  into  a  loose  combination 
with  the  rhodium,  which  is  largely  increased  in  volume,  and  assumes 
an  appearance  like  tea-leaves,  or  the  chromic  oxide  obtained  by  the 
ignition  of  ammonium  chromate.  On  admitting  air  to  the  tube  the 
contents  begin  to  glow,  but  do  not  suffer  any  diminution  in  volume ; 
when  this  has  ceased  no  further  combustion  of  carbon  could  be 
observed  on  passing  in  a  current  of  air  or  oxygen.  Only  after  cooling 
in  oxygen  and  then  passing  in  hydrogen  did  the  glowing  recommence, 
but  still  without  producing  any  alteration  in  the  volume  of  the  con- 
tents of  the  tube.     The  volume  left  after  the  above  treatment  was 


ORGANIC  CHEMISTRY,  707 

-equal  to  three  or  four  times  that  of  the  original  metal,  and  was  free 
from  carbon.  The  composition  of  the  mass  left  after  the  action  of 
the  coal-gas  approximates  to  the  formula  RhC. 

The  action  of  platinum  on  coal-gas  differs  from  that  of  palladium 
on  the  one  hand,  and  of  rhodium  on  the  other.  Only  after  a  long  time 
can  any  deposition  of  carbon  be  observed,  which  then  takes  place  on 
the  margin  of  the  platinum,  whilst  the  middle  maintains  its  grey 
metallic  appearance,  nor  does  any  alteration  in  volume  occur.  When 
the  action  had  gone  on  for  an  hour  and  a  half,  the  weight  of  the  metal 
had  increased  by  3"28  per  cent.,  the  formula  PtC  requiring  5"  7  per 
cent.  C.  On  exposure  to  the  air,  the  contents  of  the  vessel  under- 
went no  change,  but  on  passing  a  current  of  air  over  the  heated 
mass,  the  carbon  was  completely  burnt. 

Platinum,  therefore,  appears  to  produce  a  separation  of  carbon  by 
contact  action,  as  in  the  case  of  palladium,  but,  unlike  the  latter,  the 
carbon  is  deposited  in  the  pores  of  the  metal  without  changing  its 
volume,  and  not  on  the  surrounding  walls  of  the  crucible,  whilst 
rhodium  forms  a  loose  combination  with  the  element. 

These  results  have,  undoubtedly,  an  important  bearing  on  the 
manufacture  of  platinum  vessels,  and  appear  to  account  for  the  fact, 
which  has  been  frequently  observed,  of  vessels  giving  way  under 
circumstances  which  would  be  otherwise  inexplicable,  the  elfect  in 
these  cases  being  probably  due  to  the  presence  of  rhodium. 

T.  C. 

Action  of  Molecular  Silver  on  Carbon  Chlorides.  By  H. 
GOLDSCHMIDT  (B cT . ,14: ,927 — 930). — Carbon  tetrachloride  is  decomposed 
by  molecular  silver  at  20^,  forming  hexchlorethane,  C^Cle.  Heated 
at  250°  with  an  excess  of  water,  it  is  split  up  into  hydrochloric  acid 
and  carbonic  anhydride,  but  if  only  a  small  quantity  of  water  is  taken, 
carbonyl  chloride  is  produced. 

Hexchlorethane  is  converted  into  tetrachlorethylene  by  the  action 
of  molecular  silver  at  280*^. 

From  these  results,  the  author  infers  that  the  four  affinities  by 
which  the  chlorine  is  united  to  the  carbon-atom  in  carbon  tetrachloride, 
are  not  equal.  W.  C.   W. 

Double  Platinocyanides.  By  R.  Sciioltz  {Wien.  Ahid.  Ber., 
82  [2],  1233 — 1240). — The  author  has  prepared  and  made  crystallo- 
graphic  measurements  of  several  double  platinocyanides. 

Hydroxylamine  platinocijauide,  PtCy...(N'H3.0H.CX)2  +  2HoO,  crys- 
tallises in  dark  orange,  prismatic  crystals,  which  deli(iuesce  rai)idly  in 
the  air.  The  crystals  exihibit  a  blue  fluorescence,  and,  on  heating,  are 
decomposed  with  formation  of  platinum  cyanide. 

Ethylamine  'platinocijanide,  PtCy2.(NH:5l<]c.CN')2,  forms  large  colour- 
less deliquescent  crystals  belonging  to  the  tetragonal  system  with  axial 
ratio  a-  :  a  :  c  =  1  :  1  :  0"7738.  This  substance  is  soluble  in  water 
and  alcohol. 

Diethylamine  platinocyanide,  PtCy2.(NH2Eti.CN)o,  forms  colourless 

trystals  of  the  triclinic  system  with  axial  ratio  a:b:c=^  1*75  : 1  : 1'39. 
Triethylamme  platinocyLmide,  PtCy2.(NHEt3.CN),.,  forms  colourless 
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glistening  monoclinic  crystals,  with  -axial  ratio  a  :  ^  :  c  =  1'8014  :  1  : 
0-8959. 

Triethylamine  platinocyanide,  PtCy2-(NHEt3.CN')2,  crystallises  in 
colourless  glistening  crystals  (m.  p.  80°)  of  the  monoclinic  system, 
with  axial  ratio  a:b  :c  =  1-8014  :  1  :  0-8959. 

Aniline  platinocyanide,  PtCy2.(NHaPh.C]S')2,  forms  peaa^ly  leaflets, 
easily  soluble  in  water.  On  heating  it  is  decomposed,  at  first  with 
separation  of  aniline,  and  finally  leaving  only  a  residue  of  platinum. 
The  crystals  are  in  the  triclinic  system,  with  axial  ratio  a  :  6  :  ^  = 
1-33  :  1  :  1-25. 

Faratoluidene  plcdinocyanide,  PtCy2(NH3C7H7.CN)2,  crystallises  in 
rosy  cuneiform  crystals  of  the  monoclinic  system,  with  axial  ratio 
a:b:c  =  0-6382  :  1  :  0-4465. 

a,-Naphthylamine  /platinocyanide,  'PtCy2(NH3CioH7.CN)2,  forms 
greyish  glassy  crystals  of  the  rhombic  system,  with  «,xial  ratio  a  :b  :  c 
=  0-5112  :  1  :  1-2033. 

Ammonium  hydroxylamine  platinocyanide, 

PtCy2(NH4.CN)2PtCy2,(NH30HCy)2  +  7H2O, 

forms  golden  prismatic  crystals,  possessing  a  copper-like  lustre. 
Lithium  hydroxylamine  platinocyanide, 

PtCy2,2LiCy,PtCy2,(NH30HCN)2  +  7H2O, 

form-s  prurple-red,  prismatic  hygroscopic  needles  with  an  emerald-like 
metallic  lustre.  V.  H.  V. 

Action  of  Ammonium  Chloride  on  Glycerol.  By  A.  Etaed 
(Gompt.  rend.,  92,  795 — 797). — The  crude  products  of  the  distillation 
of  glycerol  with  ammonium  chloride  have  a  strongly  acid  reaction. 
When  they  are  mixed  with  dilute  sulphuric  acid,  distilled  with  water,  and 
the  aqueous  distillate  is  extracted  with  ether,  a  chlorinated  compound  is 
obtained,  which  boils  at  175°.  The  acids  accompanying  this  product 
decompose  potassium  carbonate  with  effervescence,  but  the  salts 
formed  have  not  been  isolated.  On  evaporation,  their  solution  is 
decomposed,  with  formation  of  compounds  which  attack  the  eyes  like 
acrolein.  Complete  analyses  of  the  alkaloid  previously  described, 
which  the  author  proposes  provisionally  to  name  glycoUne,  prove 
that  its  formTila  is  C6H10N2,  and  not  CeHgNO,  as  at  first  supposed. 
The  platinochloride  and  aurochloride  have  the  composition 
C6HioN2.2HCl,PtCl4  and  CeHioN^.^AuCla  respectively.  The  hydro- 
chloride, C6H11N2CI,  is  obtained  in  small  mammillary  groups  of  needles, 
when  its  aqueous  solution  is  evaporated  over  sulphuric  acid.  It  is 
very  soluble  in  water  and  alcohol,  but  the  crystals  do  not  deliquesce 
except  in  a  very  moist  atmosphere.  By  heating  glycoline  with  an 
excess  of  ethyl  iodide  at  lOU"  for  about  an  hour,  an  ethiodide, 
CoHioN'2,EtI,  is  obtained  in  lemon- coloured  needles,  unaltered  when 
exposed  to  the  air,  and  only  slightly  soluble  in  ether,  but  extremely 
soluble  in  alcohol.  Apparently  sodium  nitrite  is  without  action  on  the 
acid  sulphate  of  glycoline ;  hence  the  latter  cannot  be  regarded  as  con- 
taining the  group  ISrH2.  When  treated  with  nitric  acid,  glycoline,  as 
previously  stated,   is  entirely  coAVcrted  into  carbonic  anhydride  and 
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•hydrocyanic  acid,  but  oxidation  with  permanganic  acid   appears  to 
proceed  more  regularly.  C.  H.  B. 

Rotatory  Power  of  Carbon  Compounds.  By  T.  Thomsen 
(Ber.,  14,  807 — 808). — This  is  a  reply  to  Landolt's  criticism  (this 
vol.,  403)  on  former  publications  (ibid.,  215)  by  the  author,  in  which 
it  is  shown  that  Landolt  has  entirely  overlooked  the  chemical  side  of 
the  question.  P.  P.  B. 

Acetic  Derivatives  of  Cellulose.  By  Feanchimont  {Gompt. 
rend.,  92,  1058 — 1054). — On  treating  cellulose  (Swedish  filter- paper) 
with  acetic  anhydride  and  sulphuric  acid,  the  author  has  obtained  two 
bodies  in  addition  to  the  crystalline  derivatives  ali-eady  described  by 
him.  The  first  is  a  white  powder  (m.  p.  232''),  which  dissolves  readily 
in  amyl  alcohol :  with  hot  baryta-water  it  gives  a  white  precipitate, 
insoluble  in  acids  aad  alkalis,  but  soluble  in  ammoniacal  copper  solu- 
tion. It  is  found  to  contain— C  (1)  49-12,  (2)  49-21  per  cent.,  H  5-57 
per  cent.,  acetic  acid  (1)  62'2,  (2)  G2'5  per  cent.  The  author  assigns 
no  formula  to  the  substance. 

The  second  body  is  insoluble  in  amyl  alcohol,  but  dissolves  in  boiling 
acetic  acid,  from  which  solution  it  is  precipitated  as  a  Jelly  on  adding 
water.  Its  melting  point  is  indefinite,  and  it  blackens  at  a  high  tempe- 
rature. J.  I.  VV. 

Ethyl  Peroxide.  By  Berthelot  (Compt.  rend.,  92,  895—897).— 
Ethyl  perxoide  is  obtained  by  passing  a  slow  current  of  perfectly  dry 
and  strongly  ozonised  oxygen  over  anhydrous  ether.  The  ozone  is 
gradually,  although  incompletely,  absorbed,  and  a  dense  syrupy  liquid 
is  formed,  which  becomes  viscous,  but  does  not  solidify  at  — 40°. 
When  heated  it  distils  partially,  but  finally  decomposes  with  a  violent 
explosion.  It  is  dissolved  by  water,  and  is  at  the  same  time  decom- 
posed into  alcohol  and  hydrogen  peroxide.  The  aqueous  solution 
behaves  with  potassium  permanganate  and  dichromate  and  other  re- 
agents, like  a  solution  of  hydrogen  peroxide.  Estimation  of  the 
amount  of  hydrogen  peroxide  formed  by  its  decomposition  showed 
that  the  composition  of  ethyl  peroxide  is  Et^O^.  The  reaction  with 
water  may  be  repi'esented  by  the  equation  EtiOa  +  3H.,0  =  4EtH0  + 
HaOg.  This  production  of  ethyl  peroxide  by  the  direct  action  of  ozone 
furnishes  a  method  of  preparing  hydrogen  peroxide  by  means  of  the 
latter.  0.  H.  B. 

Action   of   Phosphorus    Pentachloride   on    Isobutaldehyde. 

By  S.  OEcONOMiDES  {Cotnpt.  .rend.,  92,  884 — 886). — The  action  of 
phosphorus  pentachloride  on  isobutaldehyde  at  ordinary  temperatures 
gives  rise  to  monochlorisobutylene  and  isobutyleiie  dichluride,  the 
flatter  being  formed  in  larger  quantity.  MonochlorLsobutylene, 
McgC  '.  CHCl,  is  a  limpid  colourless  liquid,  with  an  agreeable  odour ; 
sp.  gr.  at  12°  =  0-^785;  b.  p.  =  iJiJ—70°  ;  vapour  density,  89*7.  The 
same  compound  is  formed  in  small  quantity  when  dichlorisobutylene 
is  treated  with  alcoholic  potash.  The  liquid  thus  obtained  has  an 
odour  resembling  that  of  fennel,  and  somewhat  ditierent  from  that  of 
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the  monochlorisobufcylene.  Isohutylene  dichloride,  C4H8CI2,  is  a  colour- 
less liquid,  with  an  agreeable  odour ;  b.  p.  103 — 105°  ;  sp.  gr.  at  12°  = 
I'Olll ;  vapour  density,  127.  It  cannot  be  distilled  without  partial 
decomposition.  When  this  compound  is  heated  at  180*^  with  twice  its 
weight  of  aqueous  ammonia,  there  is  formed,  together  with  other 
chlorinated  compounds,  pure  monochlorisobutylene  boiling  at  65 — 68°, 
and  having  an  odour  of  fennel.  When  exposed  to  moist  air,  it  de- 
posits a  white  crystalline  substance.  The  action  of  aqueous  or  alco- 
holic ammonia  on  the  isobutylene  dichloride  also  gives  rise  to  certain 
bases  not  yet  isolated.  C.  H.  B. 

Coadensation-products  of  Aldehydes  and  their  Derivatives. 

By  A.  LiEBEN.  and  S.  Ziesel  (Wien.  Akad.  Ber.  [2],  82,  960—981).— 
Grotonaldehyde  and  its  derivatives  (see  also-  this  Journal,  36,  615). — 
The  crotonaldehyde  used  in  these  experiments  was  prepared  by 
heating  1  vol.  of  a  concentrated  solution  of  sodium  acetate  with  about 
10  vols,  of  aldehyde  in  a  sealed  tube  for  24  hours  at  100"^,  and  separating 
the  crotonaldehyde  by  fractional  distillation.  On  warming  with  a 
concentrated  solution  of  sodium  hydrogen  sulphite,  crotonaldehyde 
dissolves,  and  on  cooling  a  crystalline  magma  of  the  sulphite  compound 
is  formed,  but  the  aldehyde  cannot  be  separated  from  this  by  distilling 
with  sodium  carbo.na.te..  The  acrolem  compound  behaves  in  a  similar 
manner ;  this  peculiarity  is  to  be  investigated. 

Crotonaldehyde  combines  directly  with  two  atoms  of  bromine, 
forming  a  heavy  oil^  which  neither  distils  without  decomposition,  nor 
solidities  even  when  cooled  to  — 35°,  and  on  standing  turns  dark  and 
evolves  hydrobromic  acid.  It  forms  a  bisulphite,  thus  showing  an 
aldehyde  character,  and  is  perhaps  dibromobutaldehyde.  Of  several 
methods  tried  for  the  reduction  of  crotonaldehyde,  digestion  with 
acetic  acid  and  iron  filings  was  found  to  be  the  best.  On  distillation, 
an  oil  is  obtained,  which  consists  of  normal  batyraldehyde,  normal 
butyl  alcoholy  and  crotonyl  alcohoL  The  aldehyde  may  be  removed 
by  treatment  with  hydrogen  sodium  sulphite,  and  the  two  alcohols 
separated  by  means  of  bromine,  which  leaves  the  butyl  alcohol  un- 
attacked-  By  distilling  under  50  mm.  pressure,  the  butyl  alcohol 
passes  over  at  56°.  The  crotonyl  alcohol  is  separated  with  greater 
difficulty.  The  brominated  compound  left  in  the  residue  is  treated 
with  sodium-amalgam  in  presence  of  water,  then  distilled,  digested  with 
potash  and  lime,  and  repeatedly  distilled  over  sodium.  The  crotonyl 
alcohol  thus  obtained  contains  about  10  per  cent,  of  butyl  alcohol  (b.  p. 
117*5 — 120°)  ;  its  odour  somewhat  resembles  that  of  aliyl  alcohol,  but 
is  not  so  unpleasant;  it  combines  readily  with  bromine. 

The  alcohol  mixture  contains  abou.t  88*36  per  cent,  crotonyl  alcohol. 
By  the  action  of  hydriodic  acid  or  iodine  and  phosphorus  on  the  mix- 
ture of  alcohols  (boiling  at  117°)  at  the  ordinary  temperature  of  the 
air,  a  product  bailing  at  124 — 129°  is  obtained,  which  is  shown,  by 
V.  Meyer's  reaction,  to  be  a  mixture  of  normal  and  secondary  butyl 
iodide ;  the  latter  is  the  product  of  the  action  of  hydriodic  acid  on 
crotonyl  alcohol.  By  boiling  the  above-mentioned  brominated  mixture 
with  excess  of  water,  then  distilling  off  about  two-thirds  of  the  whole 
to  get  rid  of  butyl  alcohol  and  an  aldehyde,  and  treating  with  lead 
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oxide  to  remove  hydrobromic  acid,  a  liquid  is  obtained,  wbich,  on 
evaporating,  leaves  bntenjlgljcerol  as  a  thick  yellow  liquid.  It  has 
a  sweet  taste,  distils  at  172 — 175°  (uncorr.)  under  27  mm.,  with 
slight  decomposition  ;  it  does  not  crystallise,  and,  in  a  freezing  mixture 
of  solid  carbonic  anhydride  and  ether,  turns  to  a  vitreous  mass.  Its 
triacetin,  C4H7(AcO)3,  made  by  heating  the  glycerol  with  acetic  anhy- 
dride at  150°  for  20  hours,  distils  at  153 — 155°  (uncorr.)  under  27  mm., 
and  boils  under  74!0'2  mm.  at  261"8°  (corr.) ;  it  is  a  thick,  colour- 
less liquid,  not  miscible  with  water,  with  a  feeble  but  pleasant  odour. 
On  treating  the  glycerol  with  fuming  hydriodic  acid,  even  in  the  cold, 
iodine  separates  out,  and  by  digesting  for  6  hours  at  100°  in  a  sealed 
tube,  secondary  butyl  iodide  is  formed,  whilst  with  phosphorus  and 
iodine  it  yields  crotonyl  iodide,  a  yellow  oil  (b.  p.  lol — 133°),  with 
odour  somewhat  like  allyl  iodide.  On  shaking  with  mercury  it  yields 
a  body,  crystallising  from  absolute  alcohol  in  white  crystals,  which 
very  quickly  turn  yellow.  This  butenylglycerol,  when  heated  to  about 
255°  with  oxalic  acid  containing  0*5  per  cent,  of  both  ammonium  and 
sodium  chlorides,  employing  Tollens'  method,  yields  crotonyl  alcohol 
along  with  carbonic  oxide  and  formic  acid.  1).  A.  L. 

Preparation  of  Isobutylal.  By  S.  Q^gonomid^s  (Compt.  re7id., 
92,  886). — A  current  of  hydrochloric  acid  gas  is  passed  through  a 
well-cooled  mixture  of  equal  parts  of  isobutaldehyde  and  absolute 
alcohol.  The  upper  layer  of  liquid  which  separates  out  is  washed  with 
water,  dried  over  potassium  carbonate,  and  heated  with  sodium  ethylate 
until  no  more  sodium  chloride  is  formed.  The  isobutylal  is  then  sepa- 
rated by  addition  of  water.  It  is  a  colourless  liquid  (b.  p.  134 — 136'^), 
with  an  odour  recalling  that  of  essence  of  fennel.  Sp.  gr.  at  12*4  = 
0-9957;  vapour  density,  143-5.  C.  H.  B. 

Production  of  Crotonyl  Chloral.  By  A.  Lie  ben  and  S.  Ziesel 
(Wien.  Akad.  Ber.  [2],  82,  982— 985).— The  method  of  reduction 
mentioned  on  p.  710  is  employed  in  this  case  also,  the  quantities  used 
being  1  part  crotonyl  chloral,  4  parts  iron  tilings,  and  8  parts  of  50  per 
cent,  acetic  acid.  With  exception  of  a  small  quantity  of  a  body  boil- 
ing at  157 — 160°,  and  containing  28-02  per  cent,  chlorine,  the  pro- 
ducts are  the  same,  namely,  normal  butyl  alcohol,  crotonyl  alcohol, 
and  normal  butaldehyde.  Sarnow  (Annaleti,  164,  93),  by  a  partial 
reduction  of  crotonyl  chloral,  obtained  monochlorcrotonaldehyde  and 
crotonyl  alcohol.  D.  A.  L. 

Formation  of  Acetone  and  Thiacetone.  By  W.  Spkixg  (Ber., 
14,  758— 760).— Propidene  dichloride,  CCl.Me,,  when  heated  with 
silver  acetate  and  alcohol  in  sealed  vessels  at  100°,  yields  acetone, 
acetic  anhydride,  and  silver  chloride.  This  dichloride  is  decomposed 
by  sodium  thioacetate  in  a  similar  manner,  yielding  sodium,  chloride 
and  a  thiacetic  ether,  CMe2(AcS)2.  The  latter  yields  thiacetone  when 
heated.  P.  P.  B. 


i 


Ne-w  Method  of  Brominating  Organic  Acids.     By  C.   Hell 
{Ber.,  14,  891 — 893). — This  consists  in  first  converting  the  acid  into 
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its  anhydride  or  bromide,  which  are  very  nmch  more  easily  brominated 
than  the  acid  itself,  and  then  submitting  these  to  the  action  of 
bromine.  T.  C. 

Compound  of  Calcium  Chloride  with  the  Patty  Acids.  By 
A.  LiEBEN  (Wien.  Akad.  Ber.,  82,  [2],  1255— 1288).— The  author 
and  Gr.  Janecek  {Annalen,  187,  132)  have  already  indicated  the  ex- 
istence of  crystalline  compounds  of  calcium  chloride  with  several  of 
the  fatty  acids.  In  the  present  research,  he  has  investigated  the  com- 
binations of  calcium  chloride,  butyric  acid,  and  water,  the  nature  of 
which  depends  on  the  condition  of  the  experiment.  Allusion  is  also 
made  to  the  readiness  with  which  the  compounds  decompose,  whether 
by  heat,  or  by  absorption  of  moisture  when  exposed  even  for  a  short 
time  to  the  air.  In  order  to  purify  the  crystals  from  the  mother- 
liquors  it  WMS  found  necessary  to  wash  them  with  dry  butyric  acid, 
and  to  dry  them  on  a  porous  plate  over  sulphuric  acid. 

Compoimd  of  Butyric  Acid,  Calcium  Chloride,  and  Water. — On  the 
addition  of  a  few  drops  of  water  to  a  saturated  solution  of  calcium 
chloride  in  butyric  acid,  a  white  voluminous  precipitate  is  thrown 
down  which  after  some  time  assumes  a  crystalline  form.  The  com- 
pound after  purification  has  the  composition  CaCl2  +  2C4H802  +  2H20. 

Compo2ind  of  Butyric  Acid,  Calcium  Chloride,  and  Butyrate. — On 
evaporating  a  saturated  solution  of  calcium  chloride  in  butyric  acid  in 
a  vacuum,  crystalline  needles  separate  out  having  the  composition — 

CaCl2+Ca(C4H702)2+4C4H802, 

the  sides  of  the  flask  are  at  the  same  time  covered  with  a  milk-white 
efflorescence  of  the  compound.  The  author  does  not  consider  that  the 
formation  of  calcium  butyrate  is  due  to  an  impurity  of  lime  in  the 
calcium  chloride,  but  to  the  decomposition  of  the  calcium  chloride. 
When  this  dissolves  in  the  butyric  acid,  incipient  decomposition 
ensues,  with  liberation  of  hydrochloric  acid,  which  remains  dissolved 
in  the  butyric  acid,  and  prevents  the  action  going  further  until  it  is 
removed  by  boiling  the  solution  or  evaporating  it  over  lime. 

Compound  of  Calcium  Chloride  with  Butyric  Acid. — The  crystals  of 
CaCU  +  2O4H8O2  +  2H2O,  obtained  by  the  process  mentioned  above, 
when  kept  for  several  months  over  sulphuric  acid,  lose  all  their  water 
and  part  of  the  butyric  acid.  They  are  thus  converted  into  a  fine 
delicate  milk-white  powder  of  composition  CaCl2+C4H302. 

The  probable  existence  of  a  whole  series  of  such  compounds  is 
pointed  out  by  the  author.  V.  H.  V. 

/3-Iodolactic  Acid.  By  Melikoff  {Ber.,  14,  937— 939).— Hy- 
driodic  acid,  like  hydrochloric  and  hydrobromic  acids,  combines 
directly  with  glycidic  acid.  In  this  case,  ^-iodolactic  acid  is  formed. 
This  acid  crystallises  in  transparent  prisms,  freely  soluble  in  water, 
alcohol,  and  ether.  /3-lodolactic  acid  melts  at  101°;  the  chloro- and 
bromo-lactic  acids  melt  at  79°  and  90°  respectively.  Alcoholic  potash 
converts  /3-iodolacbic  acid  into  glycidic  acid.  Zinc  /3-iodolactate  forms 
a  crystalline  powder  ;  the  calcium  salt  is  amorphous  and  the  silver  salt 
is  very  unstable. 
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Zinc  glycidate,  Zti(C3Ho03)2  +  H2O,  is  amorphous ;  arninoniuin 
glycidate  can  be  obtained  in  prismatic  crystals  which  are  easily  soluble 
in  water.  W.  C.  W. 

Amido- acids  derived  from  Iso-hydroxy valeric  Acid.    By  E. 

DuviLLiER  (Ann.  Chim.  Phys.  [5],  21,  433— 448).— The  methyl,  ethyl, 
and  phenyl  ami  do -derivatives  of  hydroxybutyric  acid  have  been 
already  described  :  in  the  present  paper  the  author  gives  the  details  of 
his  work  on  iso-hydroxyvaleric  acid. 

Methyl amidovaleriG  acid,  CHMe2.CH(NHMe).C00H,  was  obtained 
by  adding  a  pure  concentrated  solution  of  methylamine  to  bromo- 
valeric  acid.  It  is  a  crystalline  substance,  soluble  in  water  and 
alcohol,  but  insoluble  in  ether.  It  is  neutral  to  litmus,  and  has  a 
slightly  sweet  taste.  The  pure  acid  may  be  heated  to  120°  without 
alteration,  but  at  a  higher  temperature  it  sublimes  without  melting  or 
blackening ;  it  nevertheless  undergoes  at  the  same  time  a  partial  de- 
composition. 

The  sulphate,  hydrochloride,  platinochloride,  and  aurochloride  were 
prepared  and  analysed ;  they  present  no  characteristics  requiring 
special  mention. 

Ethylamidovaleric  acid,  CHMe2.CH(NHEt).C00H,  and  its  salts 
were  prepared  by  the  use  of  ethylamine,  in  the  same  manner  as  the 
methyl-derivatives :  they  resemble  the  latter  so  closely  that  it  is 
practically  impossible  to  distinguish  between  them,  except  by  ultimate 
analysis. 

By  the  action  of  an  ethereal  solution  of  aniline  on  bromo valeric 
acid, phenylamidovaleric  acid  was  obtained,  CHMe2.CH(NHPh).C00H. 
The  mixture  requires  to  be  heated  in  an  oil-bath  at  130°,  after  which 
it  is  washed  with  water  to  remove  the  aniline  hydrobromide  which  is 
formed.  The  amido-acid  occurs  as  a  viscid  mass,  insoluble  in  cold 
water,  but  which  by  crystallisation  from  boiling  water  can  be  ob- 
tained in  the  form  of  brilliant  colourless  needles,  becoming  brown  by 
exposure  to  light.  Heated  above  110°,  it  first  melts  and  finally  sub- 
limes with  partial  decomposition. 

It  may  be  distinguished  from  its  methyl  and  ethyl  analogues  by  the 
fact  that  its  aqueous  solution  reduces  solutions  of  silver  and  mercurous 
nitrates.  Phenylamidovaleric  acid  dissolves  easily  in  dilute  hydro- 
chloric acid,  and  the  solution  when  evaporated  in  a  vacuum  deposits 
crystals  of  the  hydrochloride  in  radiated  mammillary  groups.  The 
hydrochloride  is  anhydrous,  soluble  in  water  and  alcohol,  but  insoluble 
in  ether.  J.  W. 

Iron  Oxalates  and  some  of  their  Double  Salts.     By  J.  M. 

Eder  and  E.  Valenta  (Wien.  AJcad.  Ber.,  82,  614— 627).— Ferric 
oxalate  in  solution  was  found  to  have  the  constitution  Fe2( €204)3.  It 
may  be  prepared  by  digesting  freshly  precipitated  ferric  hydrate  with 
oxalic  acid,  light  being  excluded.  It  forms  a  greenish-yellow  solution, 
in  which  alcohol  does  not  cause  a  precipitate.  It  cannot  be  obtained 
in  a  crystalline  form. 

Basic  Ferric  Oxalates. — On  mixing  solutions  of  ferric  salts  and 
ammonium  oxalate,  a  red-brown  precipitate  was  obtained,  especially  on 
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adding  alcoliol,  after  repeated  washings  with  which,  and  drying 
at  100°,  it  has  the  composition  re2(C204)3  +  re2(OH),  +  4H,0.  This 
oxalate  when  heated  with  water,  gives  up  oxalic  acid,  and  yields 
Fe2(C.A)«  +  9Fe2(OH)e.  ^ 

Normal  yotassium  ferric  oxalate,  Fe2(C204)«Kfi  4-  6H2O,  agrees  in 
properties  with  the  salt  described  by  Busz,  A  potassium  ferric 
oxalate,  re2(C204)4K2.5H20,  of  an  olive-brown  colour,  seems  to  have 
the  same  relation  to  the  above  green  salt  as  the  red  chromium 
potassium  oxalate  to  the  green  one. 

Normal  sodium  ferric  oxalate  has  the  composition  Fe3(C204):?Na6  + 
IIH2O,  and  normal  ammonium  ferric  oxalate,  re2(C204)6(NH4)6  + 
8H2O,  forms  bright  green  crystals  permanent  in  the  air. 

Ferrous  oxalate  is  permanent  in  the  air  even  when  in  a  moist  condi- 
tion, but  is  very  rapidly  oxidised  in  the  presence  of  alkalis.  It  is 
soluble  in  5,000  parts  of  water  at  15°,  but  is  soluble  in  29  parts  of  a 
14  per  cent,  solution  of  ferric  oxalate  at  15°  C.  Potass lum  ferrous 
oxalate,  Fe(C204)2K2  +  H20,  form  small  golden-yellow  crystals  almost 
permanent  in  the  air  when  dry,  but  oxidising  rapidly  in  a  moist  con- 
dition. Am,monium  ferrous  oxalate,  Fe(C204)2(NH4)2  +  3H2O,  is 
very  similar  to  the  potassium  salt. 

It  is  partially  decomposed  by  water. 

A  corresponding  sodium  salt  has  not  yet  been  obtained  in  a  pure 
state,  sodium  oxalate  separating  on  crystallising.  W.  R.  H. 

Tartronic  Acid.  By  C.  Bottixger  {Ber.,  14,  729— 730).— Tar- 
tronic  acid  is  obtained  from  glyoxylic  acid  in  the  same  manner  as 
oxyethylidenesuccinic  acid  is  from  pyroracemic  acid  (Ber.,  14,  87,  and 
this  vol.,  284),  viz.,  by  treating  finely  powdered  potassium  cyanide 
with  glyoxylic  acid  and  boiling  the  product  with  baryta  water.  A 
mixture  of  barium  carbonate  and  tartronate  is  thus  formed,  from 
which  tartronic  acid  is  obtained  by  decomposing  it  with  sulphuric 
acid.  The  author  finds  the  melting  point  to  be  183"  and  not  175°,  as 
is  usually  stated,  and  regards  it  as  probable  that  by  heat  the  tar- 
tronic acid  is  first  converted  into  gly collide,  which  melts  at  180°. 

P.  P.  B. 

Action  of  Zinc  Ethyl  on  Ethyl  Tartrate.  By  E.  Mulder  and 
H.  G.  L.  V.  DER  Meulen  (Ber.,  14,  918— 919).— If  ethyl  tartrate  is 
slowly  added  to  zinc  ethyl  diluted  with  absolute  ether,  a  gelatinous 
mass  is  produced,  which  when  dried,  forms  a  white  amorphous  powder 

O.CH.COOEt 
of  the  composition  Zn<^      | 

^O.CH.COOEt  W.  C.  W. 

Tanatar's  Trioxymaleic  Acid.  By  A.  Kekul^  and  R.  ANSCHtixz 
(Ber.,  14,  713 — 717). — This  acid  which  Tanatar  obtains  by  the  oxida- 
tion of  maleic  acid,  the  authors  show,  from  the  properties  of  its  cal- 
cium salt,  to  be  inactive  tartaric  acid.  P.  P.  B. 

Derivatives  of  Pyromucic  Acid.  By  0.  Wallach  (Ber.,  14,  751 
— 754).— Pyromucamide  (C4H30).CONH2  (m.p.  140—142°),  like  ben- 
zamide,  is  converted  by  phosphorus  pentachloride  into  the  correspond- 
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ing  nitril,  viz.,  furfuronitril  (CiHaOj-CN",  a  coloarless  liquid  (b.  p. 
146 — 148°),  turning  brown  on  exposure  to  the  air.  It  is  converted 
into  a  base  by  nascent  hydrogen,  probably  furfonylamine. 

Pyromucethylamide  (C4H30).CO.NHEt,  obtained  by  the  action  of 
ethylamine  on  ethyl  pyromucate  is  a  thick,  mobile,  colourless  oil 
(b.  p.  258°).  Phosphorus  pentachloride  converts  it  into  a  crystalline 
chloride  (C4H30).CCl2.NHEt,  which  is  volatile  with  but  slight  de- 
composition. 

Ethylamine  pyromucate  when  distilled  with  phosphoras  pentachlo- 
ride yields  pyromucyl  chloride,  a  pungent  smelling  liquid  (b.  p.  160 — 
180^).  On  treating  the  residue  with  potassium  hydroxide,  it  yields  a 
base  boiling  above  200°,  the  platinochloride  of  which  has  the  formula 
[C9Hi4No(OH)Cl]2PtCl4,  and  hence  the  base  is  an  amidine  having  the 
formula  "'(C4H,0).CNEt.NHEt. 

Analysis  of  Platifium  Salts. — To  determine  the  platinum  and  chlo- 
rine in  such  a  salt,  the  salt  is  evaporated  in  a  water-bath  with  a  con- 
centrated solution  of  sodium  ethylate  representing  1  gi-am  of  sodium. 
It  is  farther  heated  by  a  naked  flame,  and  the  alcohol  ignited  and 
allowed  to  bum.  After  the  flame  is  extinguished,  the  heating  is  con- 
tinued and  a  residue  obtained  consisting  of  sodium  carbonate  and 
chloride,  platinum  and  carbon.  When  cold,  the  chlorine  and  platinum 
are  determined  in  this  by  the  usual  methods.  P.  P.  B. 

A  Compound  of  Thiocyanacetic  Acid  and  Carbaminthiogly- 
CoUic  Acid.  Bj  P.  Claesson  (Ber.,  14,  731 — 732). — Thiocyanacetic 
acid  in  presence  of  a  small  quantity  of  water  is  converted  into  a  solid, 
which  was  formerly  regarded  as  a  polymeridc  (Ber.,  10,  1346).  This 
substance,  however,  proves  to  be  a  compound  of  thiocyanacetic  acid 
and  carbaminthiogly collie  acid,  and  to  it  the  author  attributes  the  fol- 
lowing constitution  :  NH  '.  C<^n^'TT  nr)Q  pxr  f  nnfT  »  ^^^  i^  therefore 

carbamido-carbamindithioglycollic  acid.  Its  constitution  is  similar 
to  Nencki  and  Jager's  phenylcarbodiimidothioglycoUic  acid  (/.  pr. 
Chem.  [2],  16,  17).  It  is  soluble  in  hot  water,  and  insoluble  in  cold. 
By  boiling  with  hydrochloric  acid  it  is  resolved  into  thioglycollic  acid, 
carbonic  anhydride,  and  ammonia.  It  melts  and  decomposes  at  149°. 
It  reacts  with  alkaline  carbonates  forming  carbaminthioglycoUic  acid, 
and  with  m.etallic  salts  yields  metallic  thiogly collates,  carbonic  anhy- 
dride and  ammonia,  as  do  both  thiocyanacetic  and  carbaminthiogly- 
coUic acids.  P.  P.  B. 

Thiocyanuraoetic  Acid.  By  P.  Cla-esson  (Ber.,  14,  732 — 734). 
— On  distilling  ethyl  thiocyanacetate  it  is  decomposed,  and  from  the 
residue  Heintz  (Annalen,  136,  223)  obtained  a  crystalline  compound, 
which  is  a  polymeride  of  ethyl  thiocyanacetate,  and  is  styled  by  the 
author  ethyl  thiocyanuracetate.  It  crystallises  from  ether  in  beauti- 
ful needles  (m.  p.  81°)  ;  it  is  converted  by  alcoholic  potash  into  the 
potassium  salt,  which  is  easily  soluble  in  water,  but  insoluble  in 
alcohol  and  concentrated  potassium  hydroxide. 

Thiocyanur acetic  acid  is  obtained  by  acidifying  the  solution  of  the 
potassium  salt ;  it  crystallises  in  needles  (m.  p.   199'5"),  which  are 
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soluble  in  alcohol  and  ether.  The  salts  with  the  exception  of  those  of 
the  alkali  metals  are  insoluhle  or  only  sparingly  soluble.  It  is  a 
tribasic  acid.  The  neutral  barium  salt  obtained  by  adding  barium 
chloride  to  a  solution  of  the  potassium  salt,  crystallises  in  sparingly 
soluble  prisms,  containing  6  mols.  HsO.  The  di-acid  barium  salt  is 
obtained  by  heating  a  mixture  of  barium  chloride  and  potassium 
thiocyanurate  with  acetic  acid ;  it  crystallises  in  large  prisms  con- 
taining 2  mols.  H2O.  When  thiocyanuracetic  acid  is  heated  with 
hydrochloric  acid,  it  is  resolved  into  cyanuric  and  thioglycoUic  acids. 

Amongst  the  products  of  the  decomposition  of  ethyl  thiocyanace- 
tate,  the  following  have  been  found  :  alcohol,  ether,  carbon  bisul- 
phide, ethyl  thioglycollate,  thiocyanacetyl,  ethylcarbylamine,  and 
cyanogen  gas.  P.  P.  B. 

Action  of  Sulphuric  Acid  on  Acetic  Anhydride.  By  Franch- 
IMONT  (Compt.  rend.,  92,  1054 — 1056). — When  acetic  anhydride  and 
sulphuric  acid  are  mixed  in  molecular  proportions,  and  the  mixture, 
after  remaining  at  rest  for  some  time  is  heated  to  130°,  and  when  cold 
dissolved  in  water,  almost  the  whole  of  the  sulphuric  acid  enters  into 
combination  with  the  acetic  anhydride,  and  forms  sulphacetic  acid. 
The  author  states  that  it  appears  as  if  an  acetyl  sulphuric  acid 
were  first  formed  and  this,  on  treatment  with  water,  decomposed, 
with  formation  of  sulphacetic  acid.  He  proposes  further  to  investigate 
the  matter.  J.  I.  W. 

Sulphonacetic  Acids.  By  S.  Gabriel  (Ber^  14,  833—834).— 
The  synthesis  of  these  acids  can  be  effected  by  acting  on  sodium  chlor- 
acetate  with  the  sodium  salt  of  a  sulphinic  acid,  thus  : 

R.SO^m  +  CHaCl.COONa  =  NaCl  +  R.SOa.CH^.COONa.  _ 

The  fact  that  the  acids  so  obtained  are  identical  with  those  formed 
by  the  oxidation  of  thioacetic  acids,  confirms  Otto's  views  of  the 
constitution  of  the  sulphinic  acids  (this  Journal,  1880,  810). 

PhenylsulpJionacetie  acid,  C6H5.SO2.CH2-.COOH,  is  obtained  by  dis- 
solving 1  mol.  benzenesulphinic  acid  and  1  mol.  of  chloracetic  acid 
in  water,  neutralising  with  potassium  hydroxide  and  heating  the 
resulting  liquid ;  after  the  separation  of  sodium  chloride,  the  syrupy 
mass  is  evaporated  to  dryness  on  a  water-bath.  The  free  acid  is 
obtained  by  decomposing  the  sodium  salt  with  hydrochloric  acid,  and 
extracting  with  ether.  The  acid  is  easily  saluble  in  alcohol  and  ether, 
and  crystallises  from  hot  benzene  in  colourless  needles  (m.  p.  110 — 
111°).  It  is  identical  with  the  acid  obtained  by  Claesson  by  oxidising 
phenylthioacetic  acid. 

Faratoluenesulphonacetic  aa^,,C7H7.S02.CH2.COOH,  is  prepared  in 
a  similar  manner  from  paratoluenesulphinic  acid.  It  is  sparingly 
soluble  in  hot  water,  and  crystallises  from  benzene  in  small  crystals 
(m.  p.  117 — 118*5°).  Its  silver  salt  is  obtained  in  shining,  rhombic 
tablets  by  adding  silver  nitrate  to  the  solution  of  its  ammonium  salt. 

P.  P.  B. 

Action  of  Sulphuryl  Chloride  on  Dimethylamine.  By  R. 
Behrend  {Ber.y  14,  722 — 723) .7— A  cold  solution  of  dimethylamine  in 
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clilorofonn  reacts  with  a  similar  solution  of  sulphuric  dichloride,  pro- 
ducing tetramethylsulphamide,  as  follows  : — 

SO2CI2  +  4]SrHMe2  =  S02(NMe2)2  +  SNHoMeaCl. 

Tetramethylsulphamide  is  sparingly  soluble  in  water,  but  soluble  in 
alcohol,  ether,  and  benzene  ;  it  crystallises  from  alcohol  in  colourless 
well-formed  tablets  (m.  p.  73°),  and  may  be  sublimed  without  decom- 
position. When  it  is  boiled  with  potassium  hydroxide,  the  tetramethyl- 
sulphamide decomposes  with  evolution  of  dimethylamine. 

Sulphuric  dichloride  reacts  on  the  amido-bases  of  the  aromatic  series,, 
producing  chloro-substitution  products.  P.  P.  B. 

Phosphorus  Betaines.  By  E.  A.  Letts  {Ftoc.  Roy.  80c.  Ediu.^ 
11,  40 — 4(5). — The  researches  were  instituted  to  determine  whether  the 
compounds  of  thetine  would  show  greater  analogies  to  the  phospho- 
betaines  than  to  the  compounds  of  betaine  itself. 

The  action  of  chloracetic  acid  on  triethyl-phosphine  forms  triethyl- 
phosphobetaine,  PEt3Cl.CH2.COOH,  M'hich  is  not  deliquescent ;  it 
has  an  acid  reaction,  and  forms  a  well-defined  platinochloride,  sulphate, 
and  base.  The  anhydrous  base  is  obtained  by  exposure  in  a  vacuum 
for  some  months. 

Ethyl  chloracetate  and  triethylphosphine  form  a  brown  syrup  ;  the 
platinochloride  has  the  composition  (C8HnP02EtCI)2,PtCl4,  and  this 
ethylchloride  of  triethylphosphobetaine  is  decomposed  by  silver 
oxide,  the  anhydrous  base  before  referred  to  being  produced.  The 
ethylbromide  and  ethiodide  have  also  been  prepared  ;  the  compounds 
of  phosphobetaine  like  the  oxy-salts  of  dimethylthetine,  yield  car- 
bonic anhydride  when  heated.  The  experiments  described  prove  a 
close  analogy  to  exist  between  the  compounds  of  phosphobetaine 
and  of  thetine;  but  these  analogies  do  not  exist  between  these  two 
substances  and  the  corresponding  nitrogen  compound  betaine,  for  the 
salts  of  the  latter  when  heated,  either  volatilise  unchanged,  or  disso- 
ciate into  trimethylamine  an.d  a  derivative  of  acetic  acid. 

E.  W.  P. 

Substituted  Oxamides,  Formamides,  and  Diethyloxamic 
Acid.  By  0.  Wallach  {Ber.,  14,  735 — 751). — Former  experiments 
have  shown  that  the  amides  of  oxalic  acid  are  easily  converted  into 
bases,  by  the  action  of  phosphorus  pentachloride  ;  the  following  is  an 
account  of  the  preparation  of  di-substituted  oxamides  and  the  products 
obtained  from  them  by  the  action  of  phosphorus  pentachloride. 

Isodiethyl  oxamide,  Et2N.CO.CO.NHo,  obtained  by_  the  action  of 
ammonia  on  ethylic  diethyloxamate  (b.  p.  253 — 254°),  crystallises 
in  well-formed  transparent  crystals  (m.  p.  126°,  b.  p.  266 — 268"),  and 
sublimes  at  100°.  Phosphorus  pentachloride  acts  on  this  body,  and 
the  resinous  productyields  the  base  chloroxylethylene,  CeHgClN,  which 
is  also  obtained  from  the  symmetrical  diethyloxamide  (C0.NHEt)2. 
(This  Journal,  1877,  11,  184.) 

Diethyl carhamine  cyanide^  CN.CO.NEt2,  is  obtained  by  heating 
isodiethyloxamide  with  phosphoric  anhydride  ;  it  is  a  colourless 
liquid  (b.  p.  219—220°),  lighter  than  water,  volatile  in  steam.  By 
the  action  of  phosphorus  pentachloride,  it  is  also  converted  into  chlor- 
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oxalethylene.  Its  formation  is  explained  as  follows  :  The  first  prodnct 
is  the  chloride  CN.CCUjNEta,  which  when  heated  loses  ethyl  chloride, 
and  is  converted  irto  CN.CCl  !  NEt,  with  which  the  ethyl  chloride  unites 
to  form  (CCl !  NEt)2;  by  the  action  of  heat,  this  is  converted  into  chlor- 
oxalethylene  and  hydrochloric  acid.  The  formation  of  this  base  from 
iso-diethyloxamide  is  now  easily  understood,  inasmuch  as  the  first 
product,  viz.,  NH2.CCl2.CCl2.NEt2,  would,  by  loss  of  hydrochloric  acid, 
be  converted  into  the  chloride  of  diethylcarbamine  cyanide.  It  would 
thus  appear  that  the  unsymmetrical  di-substituted  oxamides  are  not 
■likely  to  yield  any  clue  to  the  formation  of  bases  from  the  oxamides. 

Biphenyloxamide,  (C0.NHPh)9,  is  converted  by  phosphorus  penta- 
chloride  into  a  chloride  which  forms  a  thio-compound  with  sulphuretted 
hydrogen  (this  Journal,  36,  784 ;  38,  556)  ;  when  heated,  it  yields  no 
base,  a  fact  attributed  to  the  presence  of  two  aromatic  nuclei. 

Ethylphenyloxamide,  EtHN.CO.CO.NHPh,  is  converted  into  a  chlor- 
ide by  the  action  of  phosphorus  pentachloride.  The  chloride  is  con- 
verted by  sulphuretted  hydrogen  into  a  thiamide,  NHEt.CS.CS.NHPh, 
which  crystallises  in  red  tabular  crystals  (m.  p.  36 — 37"),  and  is 
soluble  in  ether  and  chloroform.  When  heated  by  itself,  the  chloride 
loses  hydrochloric  acid  and  is  converted  into  a  base,  C10H9CIN. 

Monethyloxeumide  and  monophenyloxamide  do  not  yield  bases  when 
treated  with  phosphorus  pentachloride. 

Triethylox amide ^  NHEt.CO.CO.NEt2,  is  obtained  by  the  action  of 
aqueous  ethylamine  on  ethyl  diethyloxamate  ;  it  is  a  liquid  miscible 
with  water,  volatile  in  steam,  and  boiling  at  257 — 259°;  phosphorus 
pentachloride  converts  it  into  resinous  products. 

Attempts  to  prepare  tetrethyloxamide  by  the  action  of  diethylamine 
on  ethylic  diethyloxamate,  and  by  the  action  of  heat  on  the  salt  of 
diethylamine  and  diethyloxamic  acid,  led  to  negative  results. 

For  the  preparation  of  diethyloxamic  acid,  the  author  recommends 
that  instead  of  decomposing  ethyl  diethyloxamate  with  potassium 
hydroxide,  as  recommended  by  Heintz  (AnnaleM,  127,  53),  a  solution 
of  sodium  ethyl  ate  should  be  employed.  The  author  finds  that 
diethyloxamic  acid  melts  at  99 — 101°,  and  not  at  80°,  as  stated  by 
Heintz  (loc.  cit,). 

Diethylamine  diethyloxamate,  NEt2.CO.COONH2Et2,  is  obtained  by 
dissolving  diethyloxamic  acid  in  diethylamine,  or  by  mixing  the  alco- 
holic solutions  of  these  compounds.  It  is  decomposed  by  dry  distilla- 
tion into  diethylamine  and  diethylformamide,  HC0.NEt2.  Since 
diethyloxamic  acid  when  heated  above  its  melting  point  is  resolved 
into  carbonic  anhydride  and  diethylformamide,  the  formation  of  the 
latter  compound  in  the  above  case  is  explained  by  the  dissociation  of 
the  salt  into  diethylamine  and  diethyloxamic  acid,  which  latter  is 
converted  into  diethylformamide,  thus  :  NEt2.CO.COOH  =  HCO.NEtj 
-f  CO2. 

The  author  confirms  Linnemann's  observations  (Chem.  Oentr.,  1880, 
139),  regarding  the  properties  of  diethylformamide  ;  further,  it  is 
observed  that  this  compound  has  basic  properties ;  a  platinoohloride, 
[HCO.NEt2HCl]2,PtCl4,  was  obtained,  by  adding  platinum  chloride  to 
the  solution  obtained  by  passing  hydrochloric  acid  gas  into  the 
ethereal  solution  of  the  formamide. 
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Chloride  of  diethyloxamic  acid,  NEtzCO.COCl,  is  formed  wlien 
phosphorus  pentachioride  reacts  with  diethyloxamic  acid  at  law  tem- 
peratures. Its  existence  is  shown  by  the  fact  that  when  the  product 
of  the  reaction  is  dissolved  in  ether  and  treated  with  ammonia,  isodi- 
ethyloxamide  is  obtained.  Attempts  to  prepare  tetraethyloxamide  by 
substituting  diethylamine  for  ammonia  in  the  above  reaction,  led  to 
negative  results.  This  chloride  when  heated  is  resolved  into  diethylcar- 
bamic  chloride,  NEt2.C0Cl,  and  carbonic  oxide.  Hence  the  former  is 
the  product  of  the  action  of  phosphorus  pentachioride  on  diethyloxamic 
acid  when  heat  is  employed  to  remove  the  phosphorus  oxychloride. 
Diethylcarhamic  chloride  is  a  liquid  boiling  at  190 — 195°,  it  belongs 
to  the  "urea-chlorides  "  described  by  Michler  {Ber.,  8,  1866  ;  9,  396 
and  710)  ;  when  exposed  to  the  air  it  combines  with  water  to  form 
carbonic  anhydride  and  diethylamine  hydrochloride,  thus:  NEto.COCl 
+  H2O  =  CO2  +  NEtgHsCl.  Further,  diethylamine  converts  it  into 
tetrethylurea  CO(NEt2)2  (Michler,  Ber.,  8,  1665). 

Phosphorus  pentachioride  acts  on  diethylformamide,  and  after 
removal  of  phosphorus  oxychloride  by  distillation  under  reduced 
pressure,  the  residue  consists  of  the  hydrochloride  of  a  base  having  the 
composition  C10H19CIN2,  as  deduced  from  that  of  its  platinochloride 
(CioHi9ClN"2.HCl)2PtCl4.  The  free  base  is  a  transparent  liquid,  which 
is  decomposed  by  heat,  with  the  formation  of  a  derivative  of  pyrroline, 
shown  by  the  production  from  it  of  pyrrol  red.  The  formation  of 
this  base  and  its  relation  to  pyrroline  is  expressed  by  the  following 
equation : — 

EtN.C— CH2 

2CHCl2.NEt2  =  CCl  CH2  +  HCl. 

NEt  P.  P.  B. 

Action  of  Ozone,  Nascent  Oxygen,  and  Hydrogen  Peroxide 
on  Benzene.  By  A.  R.  Leeds  (Ber.,  14,  975— 977).— Benzene  is 
oxidised  by  ozone  with  formation  of  carbonic,  oxalic,  formic,  and 
acetic  acids  :  the  explosive  ozobenzene  described  by  Houzeau  and 
Renard  (Compt.  rend.,  76,  572)  was  not  obtained.  When  benzene  is 
exposed  to  air  which  is  in  contact  with  moist  phosphorus,  phenyl  and 
oxalic  acid  are  produced,  if  the  reaction  takes  place  in  direct  sunlight ; 
but  in  diffused  light  only  oxalic  acid  is  obtained.  Hoppe-Seyler  (Ber., 
12,  1551,  this  Journal,  1880,  Abstr.,  8),  has  shown  that  phenol  is 
produced  when  the  alloy  of  hydrogen  and  palladium  is  shaken  with 
air,  water,  and  benzene.  Benzene  is  also  converted  into  phenol  by 
boiling  with  a  dilute  solution  of  hydrogen  peroxide.  W.  C.  W. 

Researches  on  Isomerism  :  Benzene  and  Dipropargyl.      By 

Berthelot  and  Ogier  {Cowpt.  rend.,  91,  781— 787).— L.  Henry,  of 
Lou  vain,  the  discoverer  of  dipropargyl,  having  placed  a  quantity  of 
this  substance  at  the  disposal  of  the  authors,  they  have  determined  its 
heat  of  combustion  and  formation,  and  compared  them  with  those  of 
its  isomeride,  benzene.  Dipropargyl,  CeH,;,  boils  at  85° ;  benzene  at 
^1°.     Its  density  is  distinctly  less  than  that  of  benzene,  0'82  instead 
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of  0*89;  it  is  also  mucli  less  stable,  is  verj  easily  polymerised,  and 
forms  an  addition-product  with  8  atoms  of  bromine. 

The  heat  of  combustion  was  measured  (Ann.  Ghim.  Phys.  [5],  13, 
15),  by  placing  a  known  quantity  of  the  substance  on  cotton,  vaporis- 
ing it  in  a  current  of  air,  and  exploding  the  mixture  in  a  suitable 
vessel.  The  combustion  was  not  complete,  although  no  carbon  was 
deposited,  but  this  was  allowed  for  in  the  calculation.  In  this  way 
776  units  (kil.-deg.)  were  obtained  for  78  grams  (1  mol.)  of  liquid  ben- 
zene. Another  determination  in  the  calorimetric  bomb  gave  +  783'2 
units. 

Ce  (diamond)  +  He  =  CeHe  gas,  absorbs  —  12*2  units. 

Ce  (charcoal)    +  He  =      „      „    evolves    —     5'8      „ 

Thus  the  sum  of  the  work  done  in  the  formation  of  benzene  from 
its  elements  is  small,  the  heat  disengaged  being  positive  or  negative, 
according  to  the  nature  of  the  carbon  from  which  it  may  be  supposed 
to  be  derived. 

The  combustion  of  the  dipropargyl  was  effected  in  the  calorimetric 
bomb.  As  in  the  case  of  benzene,  the  combustion  was  never  complete, 
no  matter  how  carefully  it  was  executed,  and  there  was  always  a 
deposit  of  carbon.  However,  a  comparison  between  the  initial  weight 
of  the  hydrocarbon  and  of  the  carbonic  anhydride  produced,  enables 
a  valuation  to  be  made  of  the  portion  which  has  been  incompletely 
burnt;  this  in  the  best  experiments  amounted  to  1'9  per  cent,,  and  in 
less  favourable  ones  to  6*0  per  cent,  of  the  total  weight.  It  was 
further  necessary  to  reckon  the  unburnt  carbon  as  corresponding  with 
a  portion  of  the  hydrocarbon,  of  which  the  hydrogen  alone  was  burnt, 
whilst  the  carbon  was  precipitated. 

Ten  combustions  of  dipropargyl  gave  as  a  mean  4-  853"6  units,  on 
supposition  that  the  portion  incompletely  burned  furnished  elementary 
carbon  and  water,  or  +  842 '8  units  if  it  be  reckoned  as  carbonic 
oxide  and  water.  The  former  figure  is  considered  to  be  nearer  the 
truth.  This  heat  of  combustion  exceeds  by  nearly  one-tenth  the  heat 
of  combustion  of  benzene,  and  gives  for  the  heat  of  formation  of 
dipropargyl — 

Ce  (diamond)  +  He  =  CeHe  gas —  82*8  units. 

Ce  (charcoal)  +  He  =      „      „ —  64-8      „ 

Dipropargyl  is  therefore  formed  with  a  considerable  absorption  of 
heat,  in  a  manner  similar  to  acetylene  (—  61"1),  allylene  (— 46*5), 
and  ethylene  ( —  15*4).  Its  formation  from  acetylene  would  disengage 
100' 5  units,  whilst  benzene  from  the  same  source  would  evolve  nearly 
double,  namely,  171'1  units  ;  the  transformation  of  dipropargyl  into 
benzene  would  therefore  evolve  +  70*6  units. 

All  experiments  with  a  view  of  effecting  this  direct  change  were 
without  result.  Heated  in  a  sealed  tube  to  225°,  dipropargyl  first 
polymerised  and  then  decomposed,  with  carbonisation.  At  300°,  it 
was  destroyed,  with  production  of  a  large  quantity  of  gas,  but  without 
formation  of  benzene.  Nitric  acid  attacked  it  violently,  with  formation 
of  resinous  looking  nitro-bodies,  but  no  nitrobenzene ;  iodine  and  sul- 
phuric acid  polymerised  it  in  a  similar  manner. 
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As  a  rale,  it  may  be  taken  as  proved  that  there  is  a  disengagement 
of  heat,  that  is  to  say,  a  loss  of  energy — 

(1.)  When  several  distinct  elements  combine  to  form  a  new  sub- 
stance. 

(2.)  "When  several  identical  molecules  unite  to  form  a  more  con- 
densed substance. 

(3.)  When  a  body  endowed  with  a  certain  capacity  of  saturation  is 
transformed  into  an  isomeride  of  the  same  condensation,  whose  power 
of  forming  addition- products  is  less,  as  in  the  conversion  of  terpene 
into  cymene ;  in  this  case  there  appears  to  be  effected  in  the  substance 
a  sort  of  iaternal  saturation,  which  may  be  supposed  to  correspond 
with  or  be  the  representative  of  the  "  exchange  of  atomicities  "  in  the 
case  of  elements.  J.  W. 

Electrolysis  of  Toluene.  By  A.  Eenard  (Compt.  rend.,  92,  965 
— 966). — The  products  obtained  by  electrolysing  toluene  are  mixed 
with  2  to  3  times  their  volume  of  water,  the  oil  which  rises  to  the 
surface  being  separated,  washed  with  soda,  and  dried.  After  the 
excess  of  toluene  has  been  distilled  off,  the  remaining  portion  boils  at 
190°,  and  yields  a  crystalline  mass  with  hydrogen  sodium  sulphite, 
which,  on  distilling  with  a  concentrated  solution  of  sodium  carbonate, 
gives  benzaldehyde.  The  author  obtains  phenose  from  the  aqueous 
solution  which  remains  after  separating  the  oil.  J.  I.  W. 

Preparation  of  Metatoluidine.  By  Vienne  and  Steiner  (Bull. 
Soc.  Chim.  [2],  35,  428— 429).— The  authors  state  that  they  have 
been  unable  to  obtain  metatoluidine  by  following  the  directions  given 
by  Widman.  They  have  employed  the  following  method  :  Benzalde- 
hyde is  nitrated  by  treating  it  with  a  mixture  of  nitric  and  sulphuric 
acids,  the  product  is  poured  into  water,  and  allowed  to  stand.  The 
yellow  needles  which  separate  out  are  freed  from  the  oil  with  which 
they  are  mixed  by  pressure,  and  then  recrystallised  from  alcohol. 
They  have  the  composition  C6H4(N02).COH.  On  treating  with  phos- 
phorus pentachloride,  C6H4(N02).CCl2H  is  obtained;  but  on  reduction 
with  either  sodium-amalgarn  or  zinc  and  hydrochloric  acid,  only  a 
resinous  mass  of  the  composition  C14H13N2CIO2  is  obtained. 

J.  I.  W. 

Dry  Distillation  of  the  Mucates  of  Aniline  and  Paratoluidine. 
ByL.  LiCHTENSTEiN  (Ber.,  14,  933 — 937). — On  dry  distillation,  aniline 
mucate  yields  phenylpyrroline,  CioHyN,  and  a  compound  insoluble  in 
benzene,  having  the  composition  CifiHuNg.  Benzylpyrroline,  CnHuN, 
and  a  substance,  C18H18N2,  insoluble  in  benzene,  are  formed  by  the  dis- 
tillation of  paratoluidine  mucate.  Identical  products  were  obtained 
by  Altmann  from  aniline  and  paratoluidine  saccharates.  Strong  nitric 
acid  acts  energetically  on  each  of  these  bodies,  converting  them  into 
oxalates. 

Benzylpyrroline  unites  with  mercuric  chloride,  forming  a  crystalline 
compound,  2(C4H4N.C7H7)HgCl2,  and  when  heated  at  50°  with  acetic 
chloride  in  sealed  tubes,  it  yields  a  crystalline  tetracetio  derivative, 
C4Ac4N.C,n7. 

When  bromine  is  added  to  a  solution  of  CisHisNj  in  benzene,  a  black 
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precipitate  is  produced:  the  filtrate  is  evaporated,  and  the  residue 
extracted  with  weak  alcohol,  which  leaves  triclinic  prisms  of  the  com- 
pound CisHsBrioNz  undissolved.  This  substance  is  not  attacked  by 
ammonia,  but  by  the  action  of  sodium  and  ethyl  or  ethylene  bromide 
2  bromine-atoms  can  be  replaced  by  ethyl  or  ethylene,  forminq' 
CisHgBrgEt-iNz  and  Ci8H8Br8( 02114)2^2  respectively.  A  crystalline 
powder,  having  the  composition  Ci5H2tN'2(HBr)2,  is  obtained  from  the 
black  precipitate  previously  mentioned,  by  extracting  it  with  alcohol, 
evaporating  the  solution  to  dryness,  and  digesting  the  residue  in 
water. 

The  author  represents  the  constitution  of  the  compound  CisHis^", 
CH.CH      ^ 
by  the  formula  C^^^.'N<(  \       |     \N.C7H7,  and  regards  it  as  a  deriva- 

CH.CK 
tiveofHN<   I       I      >NH. 

^CH.CH-^  W.  C.  W. 

New  Synthesis  of  Organic  Bases  containing  Oxygen.  By 
W.  Staedel  and  0.  Siepermann  (Ber.,  14,  983 — 985). — When  brom- 
acetylbenzene  is  dissolved  in  dimethylaniline  at  70"",  trimethylphenyl- 
ammonium  bromide  and  a  base  containing  oxygen  are  produced, 
2NPhMe2  +  PhCO.CHaBr  =  NMePh.CH2.COPh  +  NPhMogBr.  A 
similar  reaction  occurs  when  bromacetylbenzene  acts  on  dimethyl- 
metatoluidine.  The  properties  of  this  base  have  been  already  de- 
scribed (Ber.,  13,  841 ;  this  Journal,  Abstr.,  1880,  639). 

On  heating  the  base  with  methyl  or  ethyl  iodide,  the  reverse  of  the 
preceding  reaction  takes  place,  iodacetylbenzene  and  the  iodide  of  an 
ammonium  base  being  formed.  W.  C.  W. 

Action  of  Haloid  Compounds  of  Hydrocarbon  Radicals  on 
Phosphide  of  Sodium,  and  on  the  Salts  of  Tetrabenzylphos- 
phonium.  By  E.  A.  Letts  and  N.  Collie  (Proc.  Boy.  Sue.  Edin.,  11, 
46 — 50). — The  exact  method  for  preparing  the  chlot-ide  of  tetrabenzyl- 
phosphonium  from  sodium  phosphide  and  benzyl  chloride  is  not 
detailed  in  the  present  paper,  but  the  chloride,  (C7H7)iPCl,  is  dis- 
solved out  by  boiling  water,  from  which  it  crystallises  in  large 
needles  (m.  p.  224 — 225°).  The  platinochloride  and  acid  sulphate 
have  likewise  been  prepared.  The  hydroxide,  (C7H7)4P.OH,  which  is 
soluble  in  water,  is  formed  when  a  dilute  solution  of  the  acid  sulphate 
and  baryta  are  brought  together;  when*,  however,  the  solutions  are 
not  sufficiently  dilute,  the  oxide  of  tribenzylphosphine,  (C2H7)2PO, 
which  is  insoluble  in  water,  is  produced.  E.  W.  P. 

Arsenobenzene.  By  A.  Michaelis  and  C.  Schulte  (J5er.,  14, 
912 — 914). — Arsenobenzene,  PhAs.'AsPh,  is  deposited  as  a  crystalline 
mass  on  gently  warming  a  moderately  concentrated  alcoholic  solution 
of  phenylarsene  oxide,  PhAsO,  to  which  an  excess  of  phosphorous  acid 
has  been  added.  The  crystals  are  collected  on  a  filter,  and  washed 
with  absolute  alcohol.  Arsenobenzene  is  soluble  in  benzene,  chloro- 
form, carbon  bisulphide,  and  in  boiling  xylene.     It  combines  directly 
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•witli  cWorine  to  form  phenylarsene  dicliloride,  PhAsCla.  Arsenoben- 
zene  melts  at  196°,  and  at  a  higher  temperature  splits  up,  forming 
metallic  arsenic  and  triphenylarsine. 

Phenylarsene  iodide,  PhAsl2,  is  a  red  oily  liquid,  obtained  by  the 
action  of  strong  hydriodic  acid  on  phenylarsene  oxide.  On  the 
addition  of  phosphorus  acid  to  the  hot  alcoholic  solution  of  the  iodide, 
yellow  needle-shaped  crystals  of  iodarsenobenzene,  (PhAsI)2,  are 
deposited.  This  compound  is  very  unstable ;  it  rapidly  deliquesces, 
even  when  placed  over  sulphuric  acid  in  a  vacuum. 

Arseno-7iaphthaleue,  C10H7AS !  AsCioHv,  can  be  prepared  by  the 
action  of  reducing  agents  on  an  alcoholic  solution  of  naphthylarsene 
oxide.  W.  C.  W. 

Preparation  of  Pure  Phenol.  By  W.  Alexejeff  (Bull.  Soc. 
Chim.  [2],  35,  379). — In  order  to  prepare  pure  phenol,  the  author 
adds  5  per  cent,  of  water  to  the  commercial  substance,  and,  after  having 
melted  the  mixture,  allows  it  to  stand.  The  crystals  which  gradually 
form  are  drained,  and  after  repeating  the  operation  from  two  to 
three  times,  the  product  is  distilled. 

Calvert  stated  that  when  4  parts  of  phenol  were  agitated  with  1  part 
of  water  at  a  temperature  below  4°,  a  hydrate  with  the  composition 
2PhH0  +'  H2O  (m.  p.  16°)  was  formed.  The  author  has  been  unable 
to  confirm  his  observations.  He  finds,  however,  that  when  phenol  is 
allowed  to  stand  for  several  months  with  an  excess  of  water,  crystals 
are  formed  which  melt  at  37°.  J.  I.  W. 

Action   of   Nitric  Acid   on   some   Phenol  Ethers.      By  W. 

Staedel  and  others  {Ber.,  14,  898 — 906). — The  ethers  employed  in 
this  investigation  were  obtained  by  the  action  of  methyl  iodide,  ethyl 
bromide,  and  benzyl  chloride  respectively  on  the  potassium  salts  of  the 
phenols.  For  the  nitrations,  nitric  acid  of  sp.  gr.  1"5  was  employed, 
and  the  action  allowed  to  proceed  at  0°. 

Orthocresyl  ethyl  ether,  CeHiMe.OEt,  is  a  colourless  liquid  (b.  p. 
180 — 181°  uncorr. ;  sp.  gr.  =  0'97123  at  5°),  with  a  pleasant  odour; 
gives  on  nitration  mononitrocresyl  ethoxide,  [Me  :  OEt  :  NO2  == 
1  :  2  :  3  or  1  :  2  :  5]  (m.  p.  71°),  dinitrocresyl  ethoxide 

[Me  :  OEt  :  NO2  :  NO2   =    1:2:3:5] 

(m.  p.  51°),  and  a  little  dinitro-orthocresol  (m.  p.  82°). 
Paracresyl  ethyl  ether  on  nitration  gives  dinitroparacresol 

[Me  :  NO2  :  OH  :  NO2  =  1:3:4:5] 

(m.  p.  84°),  ethyl  nitrate,  and  dinitrocresyl  ethoxide 

[Me  :  NO2  :  OEt  :  NO2  =  1  :  3  :  4  :  5] 
(m.  p.  75°). 

Orthocresyl  ethylene  ether,  (C6H4Me)2C2H402,  crystallises  in  white 
silky  leaflets  (m.  p.  79°),  which  are  only  sparingly  soluble  in  cold,  but 
more  easily  in  hot  alcohol. 

Benzyl  phenyl  ether  on  nitration  gives  trinitrobenzylphenyl  oxide 
[C6H3.NO2.NO2.OCH2.CcH4.NO2  =  1:3:4;  1:4]  (m.  p.  198°), 
which   by  the   action   of   alcoholic    ammonia   at   a   low  temperature 
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jrives  paranitrobenzyl  alcohol  (m.  p.  91°),  and  a- dim' tramline  (m.  p. 
174°). 

Benzijl  orthocresyl  ether^  C6H4Me.OCH2Ph,  is  a  thick  colonrless  oil 
(b.  p.  285 — 290°),  which  gradually  becomes  yellow,  and  does  not 
solidify  in  a  freezing  mixture.  On  nitration  it  gives  trinitrobenzyl- 
cresyl  ether  [CeH-.Me.NOs.lS'Oz.OCHz.CeHi.NOa  =  1  :  3  :  5  :  6;  1  :  4] 
(m.  p.  145°),  which  by  the  action  of  alcoholic  ammonia  at  low  tem- 
peratures is  converted  into  paranitrobenzyl  alcohol  and  a  new  dinitro- 
toluidine  (m.  p.  208°). 

Benzyl  paracresyl  ether  consists  of  white  silky  leaflets  or  transparent 
six-sided  prisms  (m.  p.  41°),  which  are  insoluble  in  water,  but  very 
easily  soluble  in  alcohol,  ether,  and  benzene.  On  nitration  it  gives 
dinitroparacresol  (m.  p.  84°),  and  a  compound  (m.  p.  71°)  having  the 
composition  and  properties  of  Beilstein  and  Kuhlberg's  (Annalen,  147, 
351)  dinitrobenzyl  alcohol,  but  which  really  appears  to  be  paranitro- 
benzyl nitrate,  C6H4(N02):CH2.0.N02,  since  it  gives  paranitrobenzoic 
acid  on  oxidation. 

Benzyl  ^-naphtJiyl  ether,  CioH7.0CH2Ph,  crystallises  from  alcohol  in 
white  brilliant  leaflets  (m.  p.  99°). 

Methyl  a-naphthyl  ether,  CioHv.OMe,  is  a  colourless  liquid  (b.  p. 
258°,  sp.  gr.  =  1*0974  at  15°;  compare  Marchetti,  Gazzetta,  9,  544,  and 
Hantzsch,  Ber.,  13,  1347),  which  on  nitration  gives  the  trinitro-pro- 
duct  C,oH4(N02)3.0Me  (m.  p.  128°). 

Methyl  $-naphthyl  ether,  CioH7.0Et,  crystallises  from  alcohol  in 
large  silky  plates  (m.  p.  72°),  and  on  nitration  gives  a  trinitro-pro- 
duct  (m.  p.  213°).  Ethyl  cc-naphthyl  ether  and  ethyl  l3-naphthyl  ether  on 
nitration  each  give  a  trinitro-product  melting  at  148°  and  186° 
respectively. 

The  dinitroparacresol  (m.  p.  84°)  referred  to  above  is  identical  with 
the  compound  already  known.  It  forms  a  methyl  ether  (m.  p.  122°) 
and  an  ethyl  ether  (m.  p.  75°),  and  by  the  action  of  alcoholic  ammonia 
at  the  ordinary  temperature  gives  Beilstein  and  Kuhlberg's  dinitro- 
toluidine  (m.  p.  166°),  which  on  oxidation  with  chromic  acid  is  con- 
verted into  chrysanisic  acid  (m.  p.  258°). 

The  new  dinitm-orthotoluidine  (m.  p.  208°)  obtained  as  above 
described  crystallises  in  yellow  prisms  or  plates,  which  have  a  beautiful 
blue  reflection.  It  is  insoluble  in  alcohol,  and  only  sparingly  soluble  in 
"toluene. 

Trinitro-napJithylamines. — The  two  trinitro-a-naphthyl  ethers  re- 
ferred to  above  give  trinitro-a  naphthylamine  by  the  action  of 
alcoholic  ammonia  at  a  gentle  heat.  This  compound  is  but  sparingly 
soluble  in  all  solvents,  and  crystallises  from  toluene  in  small  yellow 
leaflets,  which  darken  at  240°,  and  appear  to  melt  at  264°  with  decom- 
position. The  two  trinitro-^-naphthyl  ethers  also  give  a  trinitro- 
/3-naphthylamine,  which  is  almost  insoluble  in  all  solvents,  and 
crystallises  from  toluene  in  yellow  needles,  which  are  decomposed  at 
206°.  Both  trinitronaphthylamines  give  a  trinitronaphthalene  melting 
-at  210°. 

Bimtrotolucne,  C6H3Me(]Sr02)2  [Me  :  KOs  :  NO2  =  1:3:5],  may  be 
obtained  either  from  the  dinitroparatoluidine  (m  p.  166°),  or  from  the 
above- described   dinitro-orthotoiuidine  (m.    p.    208°),   by   the    diazo- 
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reaction.  It  crystallises  in  needles  or  prisms  (m.  p.  91 — 92°),  and 
from  benzene  in  prisms  containing  crystallisation  benzene,  of  tho 
composition  C7H6(N02)2  +  CeHe-  On  oxidation  with  chromic  acid  it 
gives  dinitrobenzoic  acid  (m.  p.  203 — 204"),  the  ethyl  salt  of  which 
crystallises  in  needles  (m.  p.  90°).  T.  C. 

Nitro-cresols.  By  E.  Nolting  and  E.  Salis  {Ber.,  14,  986 — 
0S7).—Dinitroparacresol  ethyl  ether,  C6H2Me(N02)2.0Et  [4:2:6:1], 
formed  by  the  action  of  ethyl  iodide  on  the  silver,  lead,  or  potassium 
salt  of  dinitroparacresol,  on  reduction  with  tin  and  hydrochloric  acid 
yields  the  hydrochloride  EtO.CeHsMeCNHaHCl^o.  The  addition  of 
diazobenzene  chloride  to  a  neutral  solution  of  this  hydrochloride  pre- 
cipitates chrysoidine. 

Dinitro-orthocresol,  [OH  :  Me  :  ^02 :  NO2  =  1:2:4:6],  prepared 
by  the  action  of  dilute  nitric  acid  on  the  diazo-compound  of  ortho- 
toluidine,  or  by  heating  the  sulphonic  acid  from  orthocresol  with 
dilute  nitric  acid,  melts  at  86°. 

Trinitrocresol  from  metacresol  melts  at  106°,  and  resembles  picric 
acid  in  many  respects. 

Commercial  cresol  on  nitration  yields  a  mixture  of  diiiitro-ortho- 
and  dinitro-para- cresol,  which  can  be  separated  by  the  difference  in  the 
solubility  of  their  barium  salts.     No  trinitro-derivative  is  formed. 

w.  c.  w. 

Crystallisable  Constituents  of  Corallin.  By  K.  Zulkowsky 
(Wieu.  AJcad.  Ber.,  82,  598 — 605). — The  author  has  continued  his 
•work  on  this  subject  fAbstr.,  1879,  58). 

Action  of  Ammonia  on  Aurin  and  Methylaurin. — Aurin  heated  with 
alcoholic  ammonia  at  180°  C.  gives  an  orange  solution,  which  becomes 
deep  magenta  on  concentration.  The  dry  residue  dissolves  in  hydro- 
chloric acid  to  a  brown  solution,  giving  a  brassy  solid  on  evaporation. 
Its  aqueous  solution  is  of  the  same  colour  as  rosaniline  salts,  of  which 
it  gives  all  the  reactions.     It  dyes  with  a  yellowish  magenta  tint. 

Methylaurin  also  requires  a  temperature  of  18U°  for  the  ammonia 
reaction,  but  is  more  easily  converted  than  aurin.  The  hydrochloric 
acid  solution  of  the  base  is  soluble  in  water  and  alcohol,  giving  all  the 
reactions  of  rosaniline  salts.  It  dyes  with  a  blue  or  violet  magenta 
tint. 

In  his  previous  communication,  the  author  described  the  formation 
of  oxidised  aurin,  by  direct  oxidation  of  alcoholic  solution  of  aurin. 
On  boiling  this  oxidised  aurin  with  water,  a  very  complete  reduction 
takes  place,  aurin  being  produced  in  a  very  pure  form  ;  indeed,  if 
filtered  boiling,  the  filtrate  will  come  through  alter  a  little  time  almost 
colourless. 

Aurin,  repeatedly  and  slowly  recrystallised,  appears  to  be  mixed 
with  the  oxidation  product,  which  alters  its  appearance,  and  accounts 
for  the  supposed  existence  by  the  author  of  an  aurin  of  the  formula 
C18H12O3. 

Methylaurin,  obtained  from  rosaniline  by  the  azo-reacfcion,  forms  a 
colourless  crystalline  hydrocyanide,  C2()HnN03,  as  also  does  the  aurin 
hydrocyanide.  Methylaurin  from  corallin,  however,  when  treated 
with    potassium    cyanide   until   colourless,   and    then   acidified   with 
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hydrochloric  acid,  gives  a  white  precipitate,  which  could  not  be  ob- 
tained crystaUised. 

The  methylaurin  from  corallin  behaves  towards  hydrocyanic  acid 
quite  differently  from  aurin  itself  or  its  isomeride  from  rosaniline. 

Both  aqueous  and  alcoholic  solutions  of  aurin  rapidly  absorb  atmo- 
spheric oxygen  when  a  large  surface  of  liquid  is  exposed.  The  oxida- 
tion does  not  cease  at  the  formation  of  the  compound  Ci9Hi606,,its 
alkaline  solution  absorbing  oxygen  more  rapidly  than  aurin  itself. 

Alkaline  solutions  of  methylaurin  also  absorb  oxygen,  but  not  quite 
so  rapidly  as  those  of  aurin.  Only  one  product  seems  to  be  formed 
in  both  cases. 

The  author  is  of  opinion  that  the  large  amount  of  tarry  products 
obtained  during  the  recrystallisation  of  aurin,  although  previously 
purified  by  acid  sodium  sulphite,  is  produced  by  oxidation,  only  about 
60  per  cent,  of  crystallisable  substance  being  obtained  from  corallin. 

W.  R.  H. 

Resorcinol  Colouring-matters.  By  P.  Weselsky  and  R.  Bene- 
PiKT  (Wien.  Ahad.  Ber.  [2],  82,  1219— 1232).— The  authors  allude  at 
the  outset  to  the  incompleteness  of  former  experiments,  and  the  present 
uncertainty  of  the  constitution  of  colouring-matters  obtained  from 
resorcinol  and  other  phenols. 

Diazoresorcinol  (of  Weselsky). — By  the  action  of  nitric  acid  con- 
taining nitrous  acid,  two  mononitroresorcinols  are  obtained — one  new, 
and  the  other  already  known,  besides  diazoresorcinol.  From  new 
analyses  it  would  appear  that  the  formula  *of  diazoresorcinol  is 
CigHooNaOe,  and  not  dsHioNaOe,  as  formerly  given  by  Weselsky.  The 
reaction  is  as  follows :— .SCeHoOs  +  N2O4  =  CisHioNaOe  +  4H2O. 

The  nitrate  of  diazoresorcinol  forms  golden- green  crystals  soluble 
in  boiling  water. 

Ethyl  Ether  of  Diazoresorcinol. — Diazoresorcinol  is  mixed  with  alcohol, 
hydrochloric  acid  passed  in  to  saturation,  and  the  mixture  heated  in  a 
sealed  tube.  The  ether,  Ci8H8EtoN206,  forms  delicate  red-brown 
interlaced  needles  (m.  p.  202°),  which  can  be  sublimed  unchanged.  It 
is  insoluble  in  water,  soluble  in  alcohol  and  ether,  and  taken  up  by 
sulphuric  acid,  with  formation  of  a  blue  colour.  As  this  ether  is 
insoluble  in  potassium  hydroxide,  it  follows  that  the  hydroxylic 
hydrogen  atoms  are  replaced  by  ethyl,  and  also  that  it  is  probable 
that  diazo-resorcinol  contains  two  uiiattacked  hydro xyl  groups. 

Action  of  Nitrous  Acid  on  the  Methyl  and  Ethyl  Ethers  of  Resorcinol. 
— The  resorcinol  ether  is  saturated  with  nitric  acid  containing  nitrous 
acid  in  a  flask  cooled  with  ice,  and  the  crude  product  of  the  reaction 
treated  with  ether,  which  throws  down  ''''insoluble  colouring-matters^^^ 
whilst  "  soluble  colouring -matters "  remain  in  the  ethereal  solution. 
Among  the  subsidiary  products  of  the  reaction  are  mononitro- deriva- 
tives of  the  ethers. 

Colouring -matters  fro'rn  the  Monethyl  Ether  of  Eesorcinol  Insoluble  in 
Ether. — This  body,  C2jH2nN206,  forms  delicate  microscopic  claret-red 
needles  (m.  p.  230°),  insoluble  in  water  and  ether,  soluble  in  alcohol ; 
with  sulphuric  acid  it  forms  an  intensely  deep  purple  colour.  The 
colouring-matter  soluble  in  ether  forms  orange-red  needles  (m.  p.  228°), 
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of   composition   CwHuNOs;    it   gives   a   blue    colour   with  sulphuric 
acid. 

The  monomethyl  ether  of  resorcinol  forms  two  colouring-matters 
which  resemble  the  corresponding  ethyl  derivatives  in  their  external 
appearance  and  their  reactions, 

Nitro-derivatives  of  resorcinol,  one  volatile  and  the  other  non- volatile, 
are  obtained  by  the  above  process  ;  the  former  crystallises  in  orange- 
red  prisms  (ra.  p.  88°),  which  volatilise  slowly  in  the  air.  With 
bromine,  it  is  converted  in  a  dibromonitro-resorcinol  (m.  p.  117°). 

Nitro-derivatives  of  the  Monethyl  Ether  of  Resorcinol. — Two  nitro- 
derivatives  are  obtained  from  the  monethyl  ether  of  resorcinol ;  these 
can  be  separated  by  distillation  in  a  current  of  steam,  one  being 
volatile  and  the  other  non-volatile.  The  latter  crystallises  in  com- 
pact needles  or  leaflets  (m.  p.  131°).  It  can  also  be  obtained  by  the 
oxidation  of  Aronheim's  monethyl  ether  of  nitrosoresorcinol  (Abstr., 
187y,  465).  With  bromine,  the  non- volatile  mononitro-derivative 
forms  a  dibrorao-corapound  crystallising  in  needles  (m.  p,  69'"). 
The  volatile  ethyl  ether  of  mononitroresorcinol  forms  sulphur-gold 
needles  (m.  p.  79°)  having  a  pungent  odour  ;  it  is  sparingly  soluble  in 
water,  easily  soluble  in  alcohol  and  ether.  The  same  compound  may 
also  be  obtained  by  the  action  of  potassium  ethylsulphovinate  on  the 
non-volatile  mononitroresorcinol.  With  bromine,  it  forms  a  mono- 
bromo-compound  crystallising  in  golden  needles  (m.  p.  111°). 

The  methyl  ether  of  resorcinol  also  gives  a  nou- volatile  (m.  p.  141°) 
and  a  volatile  (m.  p.  95°)  nitro-derivative. 

If  the  volatility  of  the  nitrophenol  depends  on  the  close  proximity 
of  the  hydroxyl  and  nitro-groups,  some  insiglit  may  be  obtained  into  the 
corresponding  resorcinol  derivatives.  It  is  thus  prol)able  that  the 
volatile  mononitroresorcinol  derivative  has  the  constitution 

[NO2  :  OEt  :  OH  =  2  :  3  :  1  or  6  :  3  :  1], 

and  the  corresponding  mononitroresorcinol  the  constitution 

[NO,  :  OH  :  OH  =  2  :  3  :  1  or  6  :  3  :  1]. 

But  inasmuch  as  the  ordinary  non-volatile  nitroresorcinol  corresponds 
with  the  volatile  ethyl  ether  of  nitroresorcinol,  it  follows  that  the  formei" 
has  the  constitution  [NO2  :  OH  :  OH  =  6:3:1],  and  the  volatile 
-  ethyl  ether  of  mononitroresorcinol  must  then  have  the  groupings  in 
the  position  [NOa  :  OH  :  OHo  =3:2:1].  As  the  non-volatile  ethyl 
ether  of  mononitroresorcinol  is  obtained  by  the  oxidation  of  the 
mononitroso-compound,  which  has  the  nitroso-group  in  the  paraposi- 
tion  to  the  hydroxyl  group,  then  it  must  have  the  composition 

[NO2  :  OEt  :  OH  =  4  :  3  :  1].  V.   H.   V. 

Derivatives  of  Piperonal.  By  C.  Lorenz  (IJer.,  14,  785—795).— 
MethylenedioxyphenylarKjelic  acid,  Ci.HiaOi,  is  prepared  in  a  similar 
manner  to  methylenecaffeic  acid  (this  Journal,  1881,  48),  viz.,  by 
Seating  piperonal  sodium  acetate  and  butyric  anhydride  together  for 
six  hours  in  a  vessel  with  an  inverted  condenser.  The  product  is 
Ireated  with  water,  then  extracted  with  ether,  and  the  ethereal  extract 
treated  with   sodium  carbonate.     The  free  acid  is  obtained  as  a  white 
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crystalline  precipitate  by  decomposing  the  solution  of  the  sodium  salt 
with  hydrochloric  acid.  It  is  sparingly  soluble  in  water,  but  largely  in 
alcohol  and  ether,  and  crystallises  from  alcohol  in  long  needles  (ra.  p. 
120 — 160°).  Sodium-amalgam  acts  on  an  alkaline  solution  of  this 
acid,  forming  an  oily  acid  liquid,  probably  methylenedioxyphenyl- 
valeric  acid.  The  constitution  of  methylenedioxyphenylangelic  acid  is 
represented  by  the  formula  CHs  !  O2  I  CeHs.CH  :  CEt.COOH  ;  it  is 
isomeric  with  the  hydropiperic  acid  obtained  by  treating  the  aqueous 
solution  of  piperic  acid  with  sodium-amalgam.  The  fact  that  piperic 
acid,  when  so  treated,  combines  with  only  two  atoms  of  hydrogen,  and 
further,  that  on  oxidation  the  chief  product  is  piperonal,  shows  that 
its  constitution  is  different  from  that  attributed  to  it  by  Fittig 
(Annalen,  152,  25;  172,  134;  159,  129). 

The  following  table  contains  some  of  the  more  important  reactions 
of  solutions  of  the  ammonium  salts  of  these  acids  : — 


Reagents. 

Piperic  acid, 

C12H10O4  ; 

m.  p.  216—217°. 

Hydropiperic 
acid, 

m.  p.  75—76°. 

Methylenedioxy- 

phenylamylic 

acid, 

C12H12O4. 

Methylenedioxy- 
phenylvaleric 
acid ;  an  oil. 

Calcium 
chloride 

White      floccu- 
lent  precipitate; 
insoluble  in  hot 
water. 

No  precipitation. 

White     crystal- 
line precipitate; 
soluble   in    hot 
water. 

White  precipi- 
tate ;  sparingly 
solulble  in  hot 
water. 

Barium  chlo- 
lide 

A  white,  crystalline  precipitate,  soluble  in  hot  water. 

Zinc        sul- 
phate 

Yellow,  sparing- 
ly soluble  salt. 

Yellow,  sparing- 
ly soluble  salt. 

White     crystal- 
line salt;  spar- 
ingly soluble  in 
hot  water. 

White  crystal- 
line precipitate, 
sparingly  soluble 
in  hot  water. 

Copper  sul- 
phate 

G-reenish      blue 
precipitate ; 
slightly  soluble 
in  water,    solu- 
ble in  NH3  to  a 
blue  solution. 

G-reen,    crystal- 
hne  precipitate ; 
soluble  in  NHg 
to  a  green  solu- 
tion. 

Q-reen,      curdy 
precipitate ;  so- 
luble in  NH3  to 
a  blue  solution. 

Bluish-green 
crystalline     pre- 
cipitate ;  soluble 
in  NH3  to  a  deep 
blue  solution. 

Silver       ni- 
trate 

White     precipi- 
tate, blackening 
on  exposure  to 
light ;      decom- 
posed by  NH3. 

White,       curdy 
precipitate ;  un- 
stable salt. 

White,  curdy 
precipitate;  sta- 
ble salt,  soluble 
in  NH3. 

Lead  acetate 

Yellow    crystal- 
line precipitate ; 
soluble  in  acetic 
acid. 

White     precipi- 
tate ;    insoluble 
in  acetic  acid. 

White  precipi- 
tate ;  sparingly 
soluble  in  acetic 
acid. 

Concentra- 
ted sulphu- 
ric and  free 
acid 

Brownish-red 
solution,  black- 
ening        when 
heated. 

Cherry-red  solu- 
tion. 

Becomes  cheiTy- 
red  on  heating. 

Cherry-red  solu- 
tion. 
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Piperonal  forms  a  sparingly  soluble  compound  witli  sodium  hydro- 
gen sulphite,  and  also  exhibits  the  reaction  with  rosaniline  sulphite, 
supposed  to  be  characteristic  for  aldehydes  (Schiff,  Aimal en,  150, 131), 
viz.,  the  formation  of  a  yellow  colour  gradually  changing  to  a  deep 
red.  This  reaction,  Tiemann  states  in  a  foot-note,  is  also  exhibited  by 
ketones. 

When  digested  with  alcoholic  ammonia  in  presence  of  hydrocyanic 
acid,  piperonal  yields  a  compound  having  the  formula  C24H]8lN'206,  which 
crystallises  in  prisms  (m.  p.  213"),  and  is  insoluble  in  alcohol,  ether, 
and  glacial  acetic  acid.  It  has  neither  basic  nor  acid  properties.  A 
compound,  having  the  same  composition,  is  obtained  by  digesting 
piperonal  with  alcoholic  ammonia  at  60 — 70°;  it  is  insoluble  in  water 
and  ether,  but  soluble  in  hot  alcohol,  from  which  it  crystallises  in 
needles  (m.  p.  172°). 

A  compound,  Ci4HiiN^02,  is  obtained  by  heating  piperonal  and 
aniline ;  by  crystallisation  from  light  petroleum,  it  is  obtained  in  colour- 
less needles  (m.  p.  65°). 

Methylenedioxyphenylgly collie  acid,  CH2  !  O2 !  C6H3.CH(OH).COOH, 
is  obtained  by  heating  piperonal  with  hydrocyanic  acid  at  60 — 70°, 
and  saponifying  the  resulting  nitril  with  hydrochloric  acid.  It  crys- 
tallises in  granular  slightly  red  crystals  (m.  p.  152 — 153°) ;  it  is  very 
unstable,  and  is  decomposed  by  boiling  its  aqueous  solutions :  con- 
centrated sulphuric  acid  dissolves  it,  forming  a  violet  solution,  which 
blackens  on  adding  water.  Zinc  sulphate  and  silver  nitrate  produce 
white  precipitates  in  solutions  of  the  ammonium  salt. 

Methylenedioxyphenylamidacetic  acid, 

CH2 :  O2  :C6H3.CH(NH2).COOH, 

IS  obtained  by  heating  the  cyanhydrin  of  piperonal  with  alcoholic 
ammonia,  and  saponifying  the  resulting  amidonitrilo.  It  crystallises 
in  white  needles  (m.  p.  210°),  sparingly  soluble  in  water,  and  insoluble 
in  alcohol  and  ether ;  it  dissolves  in  acids  and  alkalis.  In  solution 
of  the  ammonium  salt  of  this  acid,  barium  and  calcium  chlorides 
produce  white  precipitates,  soluble  in  hot  water.  The  lead  salt  is 
obtained  as  a  white  amorphous  precipitate,  soluble  in  hot  water ; 
the  zinc  salt  is  a  white  flocculent  precipitate.  The  copper  salt  is 
obtained  as  a  blue  precipitate,  soluble  in  ammonia  ;  the  ammonium 
salt  gives  a  green  precipitate  with  ferrous  salts,  and  an  orange-coloured 
precipitate  with  ferric  salts.  P.  P.  B. 

Action  of  Bromine  on  Paranitrobenzoic  Acid.  By  W.  Hal- 
BERSTADT  {^er.,  14,  907 — 912). — Paranitrobenzoic  acid  is  not  readily 
attacked  by  bromine,  but  when  it  is  heated  with  this  reagent  in  sealed 
tubes  at  270 — 290°,  the  nitro-group  is  completely  eliminated.  The 
chief  products  of  the  reaction  are  parabromobenzoic  acid  and  tetra- 
bromobenzene  :  parametadibromobenzoic  acid  and  paradibromobeuzene 
are  also  formed  in  small  quantities.  W.  C.  W. 

Dinitrophenylacetic  Acid.  By  S.  Gabriel  and  R.  Meyer  (Ber., 
14,  823 — 833). — Dinitrophenylacetic  acid  is  prepared  by  dissolving 
1  part  of  phenylacetic  acid  in  6  parts  of  fuming  nitric  acid  and  adding 
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to  the  polution  6  parts  of  concentrated  sulphuric  acid ;  the  whole  is 
then  poured  into  water  ;  when  crystallised  from  water,  the  precipitated 
dinitro-acid  forms  fine  yellow  concentrically  grouped  needles  (m.  p. 
160°).  As  shown  by  Radziszewski  (Ber.,  2,  210;  3,  648),  when  this  acid 
is  heated  above  its  melting  point,  it  is  resolved  into  carbonic  anhydride 
and  dinitrotoluene,  [Me  :  NO., :  NOo  =  1:2:4]  (m.  p.  71°).  Hence 
dinitrophenylacetic  acid  is  [CHj.COOH  :  NO2  :  NO2  =  1:2:4]. 

Paramido-orthnnitrophenylacetic  acid,  C6H3(N02)(N'H2).CH2.C()OH, 
is  obtained  by  reducing  the  dinitro-acid  with  ammonium  sulphide.  It 
crystallises  in  long,  broad,  reddish-brown  needles  (m.  p.  184 — 186°) ; 
easily  soluble  in  boiling  water  and  alcohol,  sparingly  in  ether,  and 
insoluble  in  benzene  and  carbon  bisulphide.  Its  ethyl  salt  forms  long 
yellow  slender  needles  (m.  p.  100°).     The  methyl  salt  melts  at  94°. 

The  diazo-compounds  cannot  be  prepared  from  the  amidonitro-acid, 
as  decomposition  takes  place  with  liberation  of  carbonic  anhydride  and 
the  formation  of  diazo-derivatives  of  nitroso-methylnitrobenzene. 
Thus  when  the  amidonitro-acid,  dissolved  in  hydrochloric  acid,  is 
treated  with  amyl  nitrite,  the  chloride  of  nitrosomethyl  nitro-diazoben- 
zen.e,  CH2(N0).C6H3(N02).N2C1,  is  formed,  thus: 

C8H8N2O4  +  2HNO3  +  HCl  =  CO2  +  3H2O  +  C7H5N4CIO3. 

This  diazo-compound,  when  boiled  with  alcohol,  yields  a  com- 
pound having  the  formula  C7H6N...O3,  crystallising  from  water  in 
slender  branching  needles  (m.  p.  96 — 97°).  It  is  soluble  in  fixed 
alkalis,  in  benzene,  alcohol,  and  ether,  and,  to  some  extent,  in  carbon 
bisulphide  and  light  petroleum.  That  this  compound  is  nitroso- 
methyl-orthonitrobenzene,  CH2(NO).C6H4.N02,  is  shown  (1)  by  its 
conversion  into  orthonitrobenzoic  acid  when  heated  with  hydrochloric 
acid  at  150 — 160°,  and  (2)  by  its  conversion  into  orthonitrobenzalde- 
hyde,  CvHs.NOs,  by  oxidation  with  potassium  dichromate  and  sulphuric 
acid.  The  constitution  of  the  oxidation-product  was  shown  by  its 
melting  point  (48*5 — 44"5°)  and  by  its  conversion  into  orthonitro- 
cinnamic  acid  by  the  action  of  acetic  anhydride  and  sodium  acetate. 

Nitrosomethyl-orthonitroparabromhenzene,  CH2(NO).CGHtBr.IS['02,  is 
obtained  by  treating  the  diazo-compound,  C7H5N4CIO3,  already  de- 
scribed, with  hydrobromic  acid ;  it  crystallises  from  hot  water  in 
groups  of  slender  needles  (m.  p.  151 — 153°)  soluble  in  the  ordinary 
solvents. 

Ethylic  nitrophenyl-nitrosoacetate,  C7H6!N'203.COOEt,  is  obtained  by 
acting  on  a  solution  of  ethylic  amidonitrophenylacetate  in  hydrochloric 
acid  with  an  alcoholic  solution  of  ethyl  nitrite.  After  expelling  the 
alcohol,  a  resin  is  left  from  which  the  ethyl  salt  may  be  obtained  by 
extracting  with  boiling  water  ;  it  crystallises  in  long  slightly  yellow 
needles  (m.  p.  163°).  It  is  sparingly  soluble  in  carbon  bisulphide 
and  water,  but  more  soluble  in  alcohol,  ether,  and  benzene.  Ammonia 
does  not  dissolve  it,  but  it  is  dissolved  by  the  fixed  alkalis  to  form  a 
yellow  solution  which  gives  a  yellow  precipitate  with  silver  nitrate. 

That  the  constitutional  formula  for  this  compound  is 

CoH4(N02).CH(NO).COOEt, 
is  shown  by  its  resolution  when  heated  with  hydrochloric  acid,  into 
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orthonitrobenzoic  acid,  carbonic  anhydride,  ammonia,  and  ethyl 
chloride.  Like  many  other  nitroso-compounds,  e.g.^  nitroso-oxindol, 
nitrosomalonyl  urea,  &c.,  it  combines  with  alkahs. 

CH 

Paramido-oxindolf   NH2.C6H3<^x/^CO,   is  obtained  by  reducing 

dinitrophenylacetic  acid  with  tin  and  hydrochloric  acid.  It  crystal- 
lises from  hot  water  in  long  needles,  having  a  vitreous  lustre  (m.  p. 
about  200°).  It  is  easily  oxidised,  yielding  resinous  products  ;  it  is  a 
strong  base,  and  is  soluble  in  water,  alcohol,  and  ether,  but  only 
sparingly  in  benzene  and  carbon  bisulphide. 

Paradiazo-nitroso-oxindol  chloride,  C6H3(N2C1)<^ ^^tt ^>CO,is  ob- 
tained by  treating  the  hydrochloric  acid  solution  of  parrimido-oxindol 
with  amyl  nitrite.  It  cryst  illises  in  yellowish-brown  needles,  and  is 
decomposed  but  slowly  by  hot  alcohol.  P.  P.  B. 

Synthesis  of  Ketonic  Acids.  By  L.  Rosee  (Ber.,  14,  940—941). 
• — By  the  action  of  amyl  chloroxalate  on  benzene  in  presence  of 
aluminium  chloride,  a  small  quantity  of  an  acid  was  obtained  which 
dissolved  in  strong  sulphuric  acid  with  a  violet  coloration.  According 
to  the  author  it  is  identical  with  Claisen's  benzoylcarboxylic  acid. 
Acids  were  also  obtained  by  the  action  of  amyl  chloroxalate  on  toluene, 
naphthalene,  and  orthonitro toluene.  W.  C.  W. 

Compounds  of  Phthalic  Anhydride  with  Hydrocarbons  of 
the  Benzene  Series.  By  C.  Frip^del  and  J.  M.  Crafts  (Compt. 
rend.,  92,  833 — 837). — Phthalic  anhydride  reacts  readily  with  the 
hydrocarbons  of  the  benzene  series  when  equal  weights  of  the  anhy- 
dride, the  hydrocarbon,  and  aluminium  chloride  are  mixed  together 
and  heated  for  two  or  three  hours  on  a  sand-bath.  When  the  hydro- 
carbon can  be  obtained  in  a  state  of  purity,  it  is  advantageous  to 
employ  an  excess,  about  5  parts  to  1  part  plitlialic  anhydride  and  1 
part  aluminium  chloride.  With  benzene  and  toluene,  almost  the 
theoretical  yield  of  the  products  is  obtained,  and  the  excess  of  the 
hydrocarbon  can  be  recovered  in  a  state  of  purity.  The  product  of 
the  reaction  is  poured  gradually  into  water,  and  boiled  with  excess  of 
the  latter  in  order  to  remove  the  unaltered  aluminium  chloride  and 
the  greater  part  of  the  phthalic  anhydride  left  unattacked.  The  acid 
obtained  is  dissolved  in  ammonia,  precipitated  from  a  boiling  solution 
by  means  of  hydrochloric  acid,  and  purified  by  crystallisation. 
Phthalic  anhydride  and  benzene  give  ortho-benzoyl-benzoic  acid,  no 
isomeride  of  which  can  exist.  The  existence  of  an  isonieride  of  the 
corresponding  toluene  compound  is  theoretically  possible,  but,  as  a 
matter  of  fact,  only  one  toluyl-ben/oic  acid  has  been  obtained  by  this 
method.  It  would  indeed  appear  that  in  all  cases  of  the  reaction  of 
phthalic  anhydride  with  a  benzene  hydrocarbon,  only  one  of  the  possi- 
ble isomerides  is  produced.  The  authors  have  not  been  able  to  obtain 
an  acid  formed  by  the  action  of  two  molecules  of  phthalic  anhydride 
on  the  same  molecule  of  benzene.  By  fusion  with  potassium  hydroxide, 
benzoyl-  and  tx^luyl-benzoic  acids  are  converted  into  benzoic  and  para- 
toluic  acids,  the  latter  being  free  from  isomerides.     With  the  deriva- 
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tives  of  the  lii^her  hydrocarbons  the  decomposition  is  more  compli- 
cated, dnroyl- benzoic  acid,  for  example,  being  converted  into  durene, 
benzoic  acid,  and  carbonic  anhydride.  When  an  acid  homologous  with 
benzoic  acid  is  produced  simultaneously  with  the  latter,  the  reaction 
affords  an  excellent  means  of  determining  the  position  of  the  hydrogen 
atom  replaced  by  the  phthalic  group.  Investigations  have  been  made 
in  this  way  with  respect  to  the  influence  exerted  by  the  position  of 
the  methyl  groups  on  the  physical  properties,  especially  crystalline 
form,  of  compounds  of  the  aromatic  series. 

Paratolw/l-orthohenzoic  acid,  C6H4Me.CO.C6H4.COOH,  is  obtained 
by  adding  150  g^rams  of  aluminium  chloride,  in  small  portions  at  a 
time,  to  a  mixture  of  200  grams  toluene  and  100  grams  phthalic 
anhydride,  and  heating  the  mixture.  The  following  reaction  takes 
place  :— AI2CI6  +  C6H4(CO)20  +  C^H^  =  CvH^.CO.CeHi.COOAUCls  + 
HCl.  This  product  is  decomposed  when  poured  into  water,  and  the 
new  acid  may  be  purified  by  crystallisation  from  boiling  toluene.  It 
forms  hard  yellowish  crystals  which,  when  dried  at  110°  melt  at  146°, 
and  cannot  be  distilled  without  decomposition.  The  acid  and  a  num- 
ber of  its  insoluble  salts  melt  under  boiling  water.  It  is  only  very 
slightly  soluble  in  hot  water,  but  dissolves  readily  in  alcohol,  acetone, 
and  ether.  It  also  dissolves  easily  in  benzene,  but  the  best  solvent  is  boil- 
ing toluene,  which  deposits  the  greater  part  of  the  acid  on  cooling.  The 
acid  is  deposited  from  its  solution  in  a  mixture  of  alcohol  and  toluene, 
in  the  form  of  small  brilliant,  transparent  triclinic  prisms,  with  curved 
faces.  These  crystals  contain  1  mol.  of  water  of  crystallisation,  melt 
a  little  above  100°,  and  gradually  give  off  their  water  at  this  tempera- 
ture, the  melting  point  at  the  same  time  rising.  The  anhydrous  acid 
is  obtained  in  short  thick  needles  by  deposition  from  solution  in  boil- 
ing toluene.  Most  of  its  salts  form  microscopic  crystals.  The  potas- 
sium, sodium,  and  calcium  salts  are  very  soluble  in  water  ;  the  barium 
compound  which  contains  4  mols.  HjO  is  only  slightly  soluble.  The 
cadmium  salt  forms  acicular  prisms  containing  JH2O  ;  the  copper  salt 
crystallises  in  long  plates  containing  4H2O,  and  the  silver  salt  forms 
slender  needles  which  do  not  fuse  in  boiling  water.  The  methyl  salt 
forms  short  prisms  which  melt  at  53°  ;  the  ethyl  salt  melts  at  68 — 69°. 
Both  are  soluble  in  alcohol,  and  may  be  distilled  with  partial  decom- 
position. When  the  sodium  salt  is  fused  with  5  or  6  parts  of  potas- 
sium hydroxide  at  a  little  above  300°,  it  is  entirely  converted  into 
benzoic  and  paratoluic  acids,  indeed  this  reaction  affords  the  best 
method  of  obtaining  the  latter  fi'ee  from  iso  me  rides. 

Duroyl-henzoic  acid,  C6HMe4.CO.C6H4.COOH,  is  obtained  by  the 
preceding  method,  substituting  durene  (tetramethylbenzene)  for 
toluene.  It  m.elts  at  above  260°,  but  the  majority  of  its  salts  melt 
when  heated  with  a  quantity  of  water  insufficient  to  dissolve  them.  It 
is  insoluble  in  water,  bat  dissolves  easily  in  alcohol,  ether,  acetone, 
benzene  and  toluene,  and  may  be  obtained  in  crystals  by  deposition 
from  its  solution  in  glacial  acetic  acid.  The  ammonium,  sodium,  and 
potassium  salts  are  soluble  in  water  ;  the  barium  and  calcium  salts  are 
only  slightly  soluble  and  crystallise  in  needles  containing  1  mol.  H2O. 
The  salts  of  silver,  lead,  and  copper  are  insoluble,  and  do  not  fuse 
under  water.  C.  H.  B. 
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Phthalic  Anhydride  Condensation  Products.  By  S.  Gabriel 
(Ber.,  14,  919 — 927). — By  the  action  of  acetic  anhydride  and  sodium 
acetate  on  acetophenonecarboxylic  acid,  a  derivative,  C9H7ACO3,  is  ob- 
tained, which  crystallises  in  long  colourless  needles  (m.  p.  71°)  soluble 
in  alcohol,  ether,  chloroform,  light  petroleum,  and  carbon  bisulphide, 
but  is  insoluble  in  alkalis.  This  body  is  not  an  acetic  derivative  of  a 
hydroxy-acid,  but  a  mixed  anhydride_  of  acetic  and  acetophenonecar- 
boxylic acids,  viz.,  MeCO.C6H4.COOAc. 

Since  acetophenonecarboxylic  acid  is  a  derivative  of  phthalylacetic 
acid,  the  formation  of  the  preceding  compound  is  evidence  in  favour 
of  phthalylacetic  acid  having  the  constitution  C6H4(CO)2 '.  CH.COOH, 

and  not  C0<^  g~>C  !  CH.COOH. 

On  boiling  a  mixture  of  phthalic  anhydride,  phenoxacetic  acid  and 
anhydrous  sodium  acetate,  carbonic  anhydride  is  evolved  and  phenoxy- 
tnethylenephthalyl,  C6H4(CO)2 !  CH.OPh,  and  a  substance  melting  at 
91°  are  formed.  Phenoxymethylenephthalyl  is  deposited  from  an 
alcoholic  solution  in  needles  (m.  p.  143°).  When  boiled  with  sodium 
hydroxide  it  takes  up  a  molecule  of  water,  and  on  the  addition  of 
hydrochloric  acid  to  the  alkaline  solution,  phenoxyacetophe7ionecar- 
hoxylic  acid,  COOH.CeHi.CO.CHs.OPh,  is  deposited  in  needle-shaped 
crystals  (m.  p.  110°). 

Cresoxymethylenephthalyl,  C6H4(CO)2 '.  CH.OC7H7,  prepared  by  boil- 
ing paracresoxacetic  acid  with  phthalic  anhydride  and  sodium  acetate, 
crystallises  in  flat  needles  and  plates  (m.  p.  173°),  which  are  sparingly 
soluble  in  hot  alcohol. 

By  the  action  of  phthalic  anhydride  on  ethyl  malonate  at  130° 
to  ISO''  (in  presence  of  anhydrous  sodium  acetate),  a  mixture  of 
orthotribenzoylbenzene,  C6(06H4.CO)3,  and  methylenephthalyl  is  pro- 
duced. These  substances  are  separated  by  the  solubility  of  the  latter 
compound  in  hot  glacial  acetic  acid.  Methylenephthalyl  forms  yellow 
needles  (m.  p.  218°). 

If  ethyl  acetoacetate  is  substituted  for  the  ethyl  malonate  in  the 
j)receding  experiment,  orthotribenzoylbenzene  and  a  crystalline  com- 
pound (m.  p.  210°)  having  the  composition  CisHaOa,  are  obtained. 

C8H4O3  +  CeHioOa  =  CO2  +  H2O  +  CH4O  +  Ci^H^O,. 

W.  C.  W. 

Mesitylenedisulphonic  Acid.  By  L.  Baeth  and  J.  Herzig 
{Wien.  Akad.  Ber.,  82  [2],  815— 824).— The  acid  is  prepared  by 
warming  a  solution  of  1  part  of  mesitylene  in  10  parts  of  fuming 
bulphuric  acid,  for  two  or  three  days,  at  30 — 40°,  and  adding  to  the 
solution,  at  intervals  of  about  10  hours,  3  to  4  parts  of  phosphoric 
anhydride.  The  product  is  then  poured  into  water,  the  sulphur- 
ous acid  boiled  off,  and  the  solution  saturated  with  lead  carbonate ; 
the  filtrate,  after  evaporation  to  dryness,  is  treated  with  alcohol 
to  remove  any  monosulphouate,  and  the  insoluble  residue  is  decom- 
posed with  sulphui-etted  hydrogen.  The  acid  may  be  further  purified 
by  converting  it  into  the  potassium  salt,  crystallising  this  from 
1«0  per  cent,  alcohol,  and  decomposing  the  lead  salt  prepared  from  this 
with  sulphuretted  hydrogen.     The  pure  acid  crystallises  in  needles, 
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which  redden  slightly  in  the  air,  and  deliquesce  very  easily.  The 
potassium  salt,  C6HMe3(KS03)2,2H20,  crystallises  from  alcohol  in 
very  beautiful  needles,  and  loses  its  water  of  crystallisation  at  125°  ; 
the  sodium  salt  forms  dull  white  needles  with  l^HoO,  which  go  off 
at  100°  ;  the  copper  salt,  C6HMe3(S03)2Cu,  is  deposited  from  a  very 
concentrated  solution,  when  it  is  left  over  sulphuric  acid,  in  whitish- 
green  deliquescent  needles,  which  blacken  at  120 — 130°  ;  the  harium 
salt  forms  small  pointed  needles  with  3H2O,  which  it  loses  at  105° ;  it 
decomposes  and  turns  brown  at  115°.  On  fusing  the  potassium  salt 
with  potassium  hydroxide,  not  above  250°,  it  gives  hydroxymesity- 
lenic  acid,  identical  with  Fittig's  (Annalen,  150,  334)  from  the  mono- 
sulphonic  acid,  the  barium  salts  differ  slightly,  in  the  latter  case  (lor,, 
cit.)  forming  hard  crystals  with  SHgO,  in  the  former  soft  leaflets 
with  6H2O. 

Sodium  hydroxide  acts  at  first  like  potassium  hydroxide,  but  on 
raising  the  temperature  it  completely  carbonises  the  acid.  Distillation 
with  potassium  cyanide  yields  chiefly  mesitylene,  there  is  also  a  very 
small  quantity  of  a  nitrogenous  body  formed  crystallising  in  needles. 
By  fusion  with  sodium  formate,  it  yields  chiefly  tarry  products  with 
very  little  acid  ;  on  distilling  potassium  mesitylenedisulphonate  alone, 
it  gives  a  quantitative  yield  of  mesitylene.  Bromine  acts  on  the 
potassium  salt,  producing  dibromomesitylene.  From  the  last  two  reac- 
tions, it  would  seem  that  both  sulphonic  groups  are  in  the  benzene- 
nucleus.  As  the  authors  could  not  prepare  a  trisulphonic  acid,  and 
as  Senhofer  under  similar  conditions  made  benzene  and  phenoltrisul- 
phonic  acids,  but  with  toluene  got  only  a  disulphonic  acid,  it  seems 
almost  as  if  the  presence  of  hydrocarbon  side-chains  in  the  benzene 
nucleus  generally  renders  the  introduction  of  sulphonic  groups  more 
difficult.  D.  A.  L. 

Methylketole.  By  0.  R.  Jackson  (Ber.,  14,  879— 888).— This 
compound,  which  appears  to  be  a  seconda.ry  base,  and  probably  a 
homologue  of  indole,  was  prepared  by  the  process  previously  described 
by  Baeyer  and  the  author  (Ber.,  13,  187). 

It  is  sparingly  soluble  in  hot  water,  and  on  cooling  crystallises 
therefrom  in  needles  (m.  p.  59°).  It  is  easily  soluble  in  ether  and  in 
alcohol,  has  the  odour  of  indole,  although  less  intense,  and  imparts  a 
red  stain  to  a  piece  of  pine  wood  which  has  been  exposed  to  the  action 
of  hydrochloric  acid  gas.  It  differs  from  indole  in  its  action  towards 
nitrous  acid,  being  coloured  yellow  thereby,  and  after  a  time  deposits 
an  amorphous  yellow  powder.  It  forms  a  somewhat  unstable  platino- 
chloride  (C9H9N.HCl)2,PtCl4  +  3H2O,  which  is  decomposed  into  its 
constituents  by  cold  water.  The  vapour-density  of  the  free  base  cor- 
responds with  the  formula  C9H9N,  and  the  compound  has  probably  the 

.C6H4. 
following  constitution  :  1N'II<^  y^^H- 

^CMe^ 

Acetylmethylketole,  C9ll8^Ac,  crystallises  in  colourless  needles 
(m.  p.  195 — 196°),  sparingly  soluble  in  water,  but  easily  soluble 
in  alcohol  and  in  benzene.  It  is  soluble  in  concentrated  hydro- 
chloric acid,  and  forms  a  platinochloride.     It  is  not  decomposed  by 
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boiling  sodium  hydroxide,  but  on  heating  it  with  concentrated  hydro- 
chloric acid,  methylketole  is  re-formed. 

Hydro methylketole,  CgHnNT,  obtained  by  the-  action  of  tin  and 
hydrochloric  acid  on  methylketole,  is  a  colourless  oil,  heavier  than, 
water,  and  having  a  characteristic  pungent  odour,  similar  to  that  of 
piperidine.  It  is  a  strong  base,  and  forms  a  crystalline  hydrochloride 
and  platinochloride.  Acetylhydromethylhetole,  CgHioNAc,  is  formed 
by  the  action  of  acetic  anhydride  on  hydromethylketole,  and  crystal- 
lises in  snow-white  needles  (m.  p.  55 — 56°),  which  are  easily  soluble 
in  all  the  ordinary  solvents,  except  water.  It  is  a  feeble  base,  dissolv- 
ing only  in  concentrated  hydrochloric  acid,  and  forming  a  solution 
from  which  the  platinochloride  may  be  obtained.  NitrosohydromethyU 
hetole,  C9H10N.NO,  is  obtained  by  the  action  of  sodium  nitrite  on  the 
hydrochloric  acid  solution  of  the  base,  as  an  oil  which  subsequently 
becomes  crystalline.  It  forms  compact  yellow  crystals  (m.  p.  54 — 
55°),  which  are  easily  soluble  in  alcohol,  in  ether,  and  in  hot  light 
petroleum.  It  dissolves  in  strong  sulphuric  acid  with  a  violet  colour, 
and  gives  Liebermann's  reaction  with  phenol  and  sulphuric  acid. 

It  dissolves  in  concentrated  hydrochloric  acid  with  a  red  colour,, 
and  the  solution  on  reduction  with  tin  gives  hydromethylketole. 
These  reactions  show  that  the  latter  is  a  secondary  base,  and  that  the 

nitroso- compound  must  have  the  constitution  NO.N<^  J>CH2. 

CHMe^ 

Methylketole  on  oxidation  with  potassium  permanganate  gives 
acetyla7'thoa'nvidobenzoic  acid,  crystallising  in  plates  or  needles  (m.  p. 
179 — 180),  which  are  moderately  soluble  in  hot,  only  sparingly  in  cold 
water,  but  easily  in  alcohol,  ether,  and  glacial  acetic  acid.  It  is  only 
slightly  basic,  and  does  not  give  a  platinochloride.  It  is  decomposed 
into  anthranilic  acid  (m.  p.  14^3^ — 144°),  and  acetic  acid  on  boiling 
with  concentrated  hydrochloric  acid.  It  is  therefore  identical  with 
the  acid  obtained  by  Bedson  and  King  (this  Journal,  Trans.,  1880, 
752)  by  the  oxidation  of  orthoacetoluide. 

Monobromacetylorihoamidohenzoic  acid,  CgHsBrNO?,  obtained  by  the 
action  of  bromine  on  the  preceding  compound,  crystallises  in  white 
needles  (m.  p.  214—215°). 

By  the  action  of  phosphorus  pentachloride  acetylorthoamidoben- 
zoic  acid  gives  an  acid  having  the  constitution — 

CHCI2.CO.NH.C6H4.COOH, 

crystallising  in  yellow  needles  (m.  p.  173°).  It  is  devoid  of  basic 
properties,  and  on  boiling  with  hydrochloric  acid,  gives  anthranilic 
acid,  but  no  acetic  acid. 

By  slightly  varying  the  mode  of  treatment  after  the  action  of  the 
phosphorus  pentachloride  on  the  acetylorthoamidoacetic  acid,  the 
compound  CgHeClNOg  is  obtained,  as  a  yellow  crystalline  body,  which 
on  heating  cakes  together  at  135 — 140°,  and  is  decomposed  at  200° 
without  melting  completely.  It  is  possibly  a  mixture  of  the  original 
acid  with  the  dichlorinated  product.  T.  0. 
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|8-Derivatives  of  Naphthalene.  By  P.  Jacobsen  (Ber.,  14,  803 
— 807). — ^-Naphthjlamine  nitrate,  C10H7.NH2.HNO3,  crystallises  in 
colourless  leaflets,  soluble  in  cold  water. 

^-lodonaphfhalene,  C10H7I,  is  obtained  by  decoraposino'  ^-diazonaph- 
thalene  sulphate  with  hydriodic  acid ;  it  is  volatile  in  steam,  and  crys- 
tallises in  colourless  leaflets,  soluble  in  ether,  alcohol,  and  glacial 
acetic  acid  (m.  p.  545°).  Its  ethereal  solution  is  unacted  on  by 
sodium  and  iodides  of  alcohol-radicles,  and  also  by  zinc  ethide.  Sodium 
and  ethyl  iodide,  when  heated  with  the  benzene  or  toluene  solution, 
yield  naphthalene,  and  with  the  solation  in  higher  boiling  liquids, 
small  quantities  of  ethylnaphthalene  are  formed. 

Nitro-^-acetonaphthalide,  CioH6(N02).NHAc,  is  obtained  by  adding 
nitric  acid  (sp.  gr.  1'5°)  to  a  solution  of  acetonaphthalide  in  glacial 
acetic  acid.  It  crystallises  from  alcohol  in  beautiful  yellow  needles 
(m.  p.  123*5°)  ;  it  is  soluble  in  hot  water,  in  alcohol,  and  glacial  acetic 
acid. 

Nitro-^-naphthol,  CioH6(N02).OH,  is  obtained,  like  the  corresponding 
a-derivative  (Andreoni  and  Biedermann,  Ber.,  6,  342),  by  boiling  the 
nitro- acetonaphthalide  with  potassium  hydroxide.  It  crystallises  from 
alcohol  in  short  needles,  soluble  in  hot  water  (m.  p.  103°). 

Amido-^-na/phthol,  CioH6(NH2).OH,  is  obtained  by  reducing  the 
nitro- derivative  with  tin  and  hydrochloric  acid.  The  hydrochloride  of 
amido-/3-naphthol,  CioB[6(OH).NH2HCl,  crystallises  in  white  needles. 
The  picrate  forms  yellow  needles,  and  ferric  chloride  and  bleaching 
powder  give  brown  precipitates,  with  solutions  of  the  hydrochloride. 
This  amido-|8-naphthol  was  oxidised  in  order  to  convert  it  into  /3-naph- 
thoquinone,  which,  according  to  Stenhouse  and  Groves  (Annalen,  189, 
153),  melts  at  96°,  whereas  the  author  obtained  a  product  which  did 
not  melt  at  140°.  This  difference  is  perhaps  to  be  explained  by  the 
fact  that  the  nitro-^-uaphthol  of  these  authors  melts  at  96°,  whereas 
that  of  the  author  melts  at  103^  P.  P.  B. 

Synthesis  of  Homologues  of  Anthracene.  By  C.  Liebeemann  and 
G.  Tobias  (Ber.,  14,  795 — 803). — In  the  preparation  of  amylanthranol 
by  the  method  already  described  (this  vol.,  608),  the  formation  of  an  oil  is 
observed.  In  some  cases,  its  alcoholic  solution,  when  treated  with  hydro- 
chloric acid,  yields  amylanthracene,  CHHg.CsHn.  This  is  easily  soluble  in 
light  petroleum,  ether,  benzene,  and  hot  alcohol,  and  crystallises  from  the 
latter  in  long  needles  (m.  p.  59°),  having  a  pale  sea-green  colour.  Its 
solutions  exhibit  a  blue  fluorescence.  It  dissolves  in  concentrated  sul- 
phuric acid,  forming  a  green  solution,  which  becomes  red  when  heated. 
Its  picric  acid  compound  crystallises  in  brownish-red  crystals  (m.  p. 
115°).     The  hydrocarbon  is  oxidised  by  chromic  acid  to  amyloxanthrol 

CAm 
(loc.  at.)  :  hence  its  constitution  is  C6H4  ^  I  j>C6ll4. 

.,  AmylmonobromantJiracene,  C6H4<^  |         ^CeHi,  is  obtained  by  adding 

^CBr  / 
bromine   to  a  solution  of   amylanthracene   in   carbon  bisulphide ;  it 
crystallises  from  alcohol  in  yellow  needles  (m.  p.  7Q°)  ;  its  solutions 
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exhibit  fluorescence.  The  picric  acid  compound  crystallises  in  orange- 
yellow  needles  (m.  p.  110°). 

Amylmonochloranthracene,  CuHgCl.CsHi,,  is  obtained  by  the  action 
of  chlorine  on  a  solution  of  the  hydrocarbon  in  chloroform  ;  it  crys- 
tallises from  alcohol  in  yellow  needles  (m.  p.  70 — 71°),  and  forms  a 
compound  with  picric  acid.  If  the  hydrocarbon  is  dissolved  in  carbon 
bisulphide,  some  sulphur  dichloride  is  formed,  together  with  amyl- 
oxanthrol  chloride  (ibid.,  14,  459).  The  formation  of  this  latter  is 
explained  by  the  action  of  the  moisture  of  the  air  upon  amylchloran- 
thracene  dichloride,  thus : — 

CeH,<:^^^^^yC,JI,  -f  H,0  =  2HC1  +  C,-R,<:^^^'^yCeR,. 

The  production  of  amy  1  anthracene  is  explained  by  the  formation  of 
amylhijdroanthranol,  when  anthraquinone  is  treated  with  zinc-dust 
(free  from  oxide),  sodiam  hydroxide,  and  amyl  bromide.  Amyl- 
hydroanthranol  is  precipitated  from  its  alcoholic  solation  by  water  as 
an  oil,  which  solidities  on  cooling,  and  may  then  be  crystallised  from 

alcohol.     Its  constitutional  formula  is  C6H4<^ pTj> ^^^CsHi;  it  is 

resolved  into  water  and  amylanthracene,  when  its  solution  is  treated 
with  hydrochloric  acid  or  sulphuric  acid,  or  by  boiling  with  solution 
of  picric  acid.  It  loses  water  when  dried  over  sulphuric  acid  or  in  a 
vacuum. 

Isobutylhydroanthranol  is  prepared  like  the  above  by  substituting 
isobutyl  bromide  for  amyl  bromide.  It  yields  isohutylanthracene, 
C14H9.C4H9,  crystallising  in  fluorescent  needles  (m.  p.  57°),  and"  forming 
a  brownish-red  compound  with  picric  acid. 

The  above  substituted  hydroanthranols  may  also  be  obtained  in  a 
similar  manner  to  hydroanthranol  (Perger,  /.  pr.  Ghem.,  23,  137), 
viz.,  by  heating  the  substituted  oxanthranol  with  zinc-dust  and  ammo- 
nia. In  this  manner,  ethylhydroanthranol  was  prepared,  and  by 
boiling  its  alcoholic  solution  with  picric  acid,  the  picric  acid  compound 
of  ethylanthracene  was  obtained,  which,  when  decomposed  with 
ammonia,  yields  the  hydrocarbon  eth/lanthracene,  CuH^Et.  This  is 
more  easily  soluble  in  alcohol  than  the  butyl  compound,  and  crys- 
tallises in  large  leaflets  united  to  globular  masses  (m.  p.  60 — 61°).  It 
is .  isomeric  with  Fittig's  atronol  and  Goldschmidt  and  Hepp's 
dimethyltolane.  P.  P.  B. 

Anthraquinone  Derivatives.  By  A.  Glaus  and  A.  Hertel  (Ber., 
12,  977 — 982). — Dibromanthracene  dissolves  in  cold  nitric  acid  (sp.gr. 
1*49),  forming  mono7iHro- anthraquinone  (m.  p.  230''),  which  is  pre- 
cipitated on  the  addition  of  water.  This  process  gives  a  better  yield 
of  mononitro-anthraquinone  than  the  method  described  by  Bottger 
and  Petersen  (Annaleti,  166, 148).  If  the  solution  of  dibromanthracene 
in  nitric  acid  is  heated,  the  a-dinitroanthraquinone  of  Bottger  and 
Petersen  (Annalen,  160,  147)  is  produced.  When  an  alcoholic  solu- 
tion of  mononitro-anthraquinone  is  treated  with  sodium  amalgam,  the 
nitroquinone  is  first  formed,  but  by  using  an  excess  of  the  amalgam, 
amidoanthraquinone  is  obtained.       After  removing  a  portion  of   the 
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alcohol  by  evaporation,  water  is  added  to  throw  down  the  amido- 
anthraquinone.  This  substance  crystallises  in  needles  of  a  beautiful  red 
colcHir  (m.  p.  254^).  It  is  identical  with  the  amido-anthraquinone  of 
Bottge^r  and  Petersen,  but  differs  from  that  described  by  Perger  (Ber., 
12,  1566,  this  Journal,  1880,  Abstr.,  49). 

Strong  nitric  acid  (sp.  gr,  1'49)  acts  energetically  on  tribroman- 
thracene,  forming  monobromanthraquinone  and  other  products,  which 
have  not  yet  been  isolated. 

Mononitromotwhromanthraquinone  is  prepared  by  boiling  tetra- 
bromanthracene  in  fuming  nitric  acid  and  pouring  the  solution  into 
water.  By  recrystallising  the  precipitate  from  hot  acetic  acid,  white 
needles  (m..  p.  261")  are  obtained,  which  are  sparingly  soluble  in 
ether,  alcohol,  «,ad  chloroform.  On  reduction  with  sodium  amalgam, 
the  alcoholic  solution  of  nitrobromanthraquinone  yields  the  same 
amido-anthraquinone  as  that  obtained  from  nitroanthraquinone. 

Dibromanthracene  tek-abromide  dissolves  slowly  in  hot  fuming 
nitric  acid.  The  addition  of  water  to  the  acid  solution  precipitates 
dinitrotetrabromaiithraquiiLone  and  a  small  quantity -of  a  white  powder, 
sparingly  soluble  in  water. 

Dinitrotetrabromanthraquinone  (m.  p.  105°)  is  soluble  in  alcohol, 
ether,  benzene,  and  glacial  acetic  acid.  On  reduction  with  sodium 
amalgam,  a-diamidoanthraquinone,  described  by  Bottger  and  Petersen 
{Annalen,  160,  149),  is  formed.  W.  C.  W. 

Essence  of  Linaloes.  By  H.  Morin  (Compt.  rend.y  92,  998 — 
1000). — Essence  of  linaloes,  or  Licari  kanali,  the  white  cedar  of 
Cayenne,  is  a  slightly  coloured  limpid  liquid,  of  agreeable  aromatic 
odour,  like  rose  and  lemon.  It  bums  with  a  smoky  flame.  In  order 
to  obtain  it  pure,  it  is  dried  over  calcium  chloride  and  then  distilled. 
It  boils  at  198°  at  755  mm.  Its  sp.  gr.  at  15^  is  0'868.  Its  Isevo- 
rotatory  power  at  15°  is  —19°.  It  is  soluble  in  alcohol,  ether,  and 
glycerol.  It  is  violently  acted  on  by  bromine,  iodine,  and  nitric  acid. 
It  absorbs  hydrochloric  acid  gas  in  the  cold,  forming  a  thick  liquid, 
with  a  camphor-like  odour.  The  composition  of  the  essence  is  iden- 
tical with  that  of  Borneo-camphor,  CooHisOa.  When  treated  with 
fused  zinc  chloride,  it  loses  water  and  yields,  like  the  essences  of 
cajeput  and  <Osmitopsis  astericoides,  a  hydrocarbon,  C20H16,  with  an 
odour  resembling  turpentine.  J.  I.  W. 

Products  of  the  Distillation  of  Colophony.  By  A.  Renard 
{Compt.  rend.,  92,  887 — 890). — In  addition  to  the  hydrocarbon  heptene, 
described  in  a  previous  paper  (this  Journal,  1880,  Abstr.,  898),  the  author 
has  obtained  two  new  products,  one  of  which  boils  at  about  154",  and 
apparently  consists  of  a  mixture  of  terebenthene,  with  a  hydrocarbon, 
CioHig;  the  other  boils  at  170 — 173°.  This  latter  product  consists 
mainly  of  a  hydrocarbon,  CioHie,  which  is  laevorotatory,  and  absorbs 
oxygen  more  rapidly  than  terebenthene.  When  left  in  presence  of 
water  or  a  mixture  of  alcohol  and  nitric  acid  for  several  months,  it 
forms  no  crystalline  hydrate.  It  is  attacked  violently  by  fuming  nitric 
acid,  but  the  ordinary  acid  only  reacts  at  about  80°,  forming  nitro- 
toluic  and  oxalic  acids,  and  a  soluble  syrupy  acid  which  has  not  been 
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studied.  When  hydrochloric  acid  is  passed  into  an  ethereal  solution 
of  the  hydrocarbon,  the  hydrochloride,  CioHi6.2HCl,  is  formed.  It 
crrystallises  from  alcohol  in  large  nacreous  plates,  which  melt  at  49°. 
The  prolouged  action  of  bromine  with  exposure  to  light  yields  a  tetra- 
bromo-derivative,  CioHi2Br4,  a  very  thick,  orange-coloured  liquid.  If 
the  action  be  allowed  to  go  on  for  one  day  only  in  the  dark,  crystals 
are  obtained  of  the  composition  doHizBri,  apparently  isomeric  with 
the  preceding  compound.  When  an  ethereal  solution  of  the  hydro- 
carbon is  added  to  an  ethereal  solution  of  bromine  until  the  latter  is 
decolorised,  the  compound  CioHi6Br4  is  obtained  in  colourless  crystals, 
which  melt  at  120°.  Both  bromine  and  hydrochloric  acid  combine 
only  with  a  portion  of  the  hydrocarbon.  Treated  with  its  own 
volume  of  sulphuric  acid,  the  hydrocarbon  is  converted  into  a  cymene- 
sulphonic  acid,  the  barium  salt  of  which  has  the  composition 
(CioHi3S03)2Ba  +  H2O.  By  long  contact  with  one-twentieth  its  volume 
of  sulphuric  acid,  the  hydrocarbon  is  converted  into  a  polymeride, 
C20H32,  which  boils  at  305 — 310°,  and  is  but  little  altered  by  exposure 
to  air,  cymene,  and  a  hydrocarbon,  C10H16  (b,  p.  171 — IFS''),  which 
absorbs  oxygen  much  less  rapidly  than  terebenthene.  Its  sp.  gr.  at 
11""  =  0'8611.  With  nitric  acid,  bromine,  and  sulphuric  acid,  it  forms 
the  same  compounds  as  the  original  hydrocarbon,  but  the  action  in 
each  case  takes  place  much  less  readily.  C.  H.  B. 

Hesperidin  and  its  Derivatives.  By  F.  Tiemann  and  W.  Will 
(Ber.,  14,  946 — 974). — Hesperidin  is  contained  in  the  fruit,  leaves  and 
stalks  of  several  members  of  the  Aurantiacece.  It  is  best  obtained 
from  dried  unripe  oranges  by  Hilger's  process  (Ber.,  9,  26 — 31 ;  this 
Journal,  1876  [i],  709).  Instead  of  purifying  the  crude  product  by 
recrystallisation  from  acetic  acid,  it  is  better  to  dissolve  it  in  a  cold 
dilute  solution  of  potassium  hydroxide,  to  which  a  small  quantity  of 
alcohol  has  been  added,  and  then  precipitate  slowly  with  carbonic 
anhydride.  The  pure  glucoside,  C22H26O12,  is  a  white  crystalline  hygro- 
scopic mass,  devoid  of  taste  and  smell.  It  is  insoluble  in  ether,  and 
only  sparingly  soluble  in  alcohol  and  in  water.  It  melts  at  251° 
with  decomposition.  On  adding  hydrochloric  acid  to  the  orange- 
coloured  solution  produced  by  treating  hesperidin  with  sodium  amal- 
gam, a  precipitate  is  thrown  down  which  dissolves  in  alcohol,  forming 
a  reddish- violet  liquid.  It  has  been  previously  pointed  out  by  E.  Hoff- 
mann {Ber.,  9,  685 — 690 ;  this  Journal,  1876  [ii],  420)  that  hesperidin 
is  resolved  into  glucose  and  hesperetin,  CieHuOe,  by  dilute  acids.  This 
reaction  is  best  accomplished  by  heating  the  glucoside  at  115°  with  six 
parts  of  a  mixture  of  equal  volumes  of  alcohol  and  water,  containing 
2  per  cent,  of  sulphuric  acid.  The  besperetin,  precipitated  from  the 
mixture  by  the  addition  of  water,  is  dissolved  in  alcohol,  and  the  colour- 
ing matter  removed  by  precipitation  with  lead  acetate.  The  filtrate  is 
acidified  with  acetic  acid  and  mixed  with  warm  water,  which  causes 
the  pure  hesperetin  to  be  deposited  in  white  glistening  plates.  The 
crystals  dissolve  freely  in  alcohol,  and  sparingly  in  ether,  chloroform, 
and  benzene.  Hesperetin  melts  at  226°  with  decomposition.  On 
treatment  with  sodium  amalgam,  the  same  product  is  obtained  as  in 
the  case  of  hesperidin.     Hoffmann  Qoc.  cit.)  observed  that  hesperetin 
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is  decomposed  by  potassium  hydroxide  at  100°,  forming  hesperiUc  acid 
and  phloroglucin.  This  acid  melts  at  228°,  and  is  identical  witfi 
isoferulic  acid,  CeHgCCH  I  CH.COOH)(OH)(OMe)  [1:3:4],  which 
Tiemann  and  Nagai  (Ber.,  11,  654;  this  Journal,  1878,  Abstr.,  580) 
obtained  from  cafFeic  acid.  On  fusion  with  potassium  hydroxide, 
protocatechuic  acid  is  formed,  and  when  heated  at  160°  with  dilute 
hydrochloric  acid,  an  alcoholic  chloride  and  caffeic  acid  are  produced. 
When  a  solution  of  hesperitic  acid  in  methyl  alcohol  is  boiled  with 
methyl  iodide  and  potassium  hydroxide,  the  methyl  salt  of  methyl- 
hesperitic  acid  is  obtained,  crystallising  in  prisms  (m.  p.  64°).  Methyl- 
hesperitic  acid,  CnHi204,  prepared  by  the  saponification  of  the 
methyl  salt,  crystallises  in  needles  (m.  p.  180°),  which  are  soluble  in 
alcohol  and  ether.  By  oxidising  a  dilute  alkaline  solution  of 
methyl -hesperitic  acid  with  potassium  permanganate,  veratric  acid, 
C6H3(COOH)(OMe)(OMe)  [1:3:  4],  is_obtained. 

Acetylhesperitic  acid,  C6H3(C3H30)(OAc)(OMe)  [1:3:4],  a  crys- 
talline compound  formed  by  boiling  hesperitic  acid  with  acetic  anhy- 
dride, is  converted  into  isovanillic  acid  by  oxidation  with  potassium 
permanganate ;  at  the  same  time  a  small  quantity  of  isovanillin  is 
produced. 

Metliyl  hesjyeritate,  C6H3(C2H2.COOMe)(OH).OMe,  crystallises  in 
colourless  needles  (m.  p.  79°),  soluble  in  alcohol  and  ether. 

Hesperetol,    C6H3(CH !  CH2)(0H)(0Me)   [1:3:4],    is    best    pre-" 
pared  by  the  dry  distillation  of  calcium  hesperitate.     It  melts  at  57°, 
and  is  soluble  in  alcohol,  ether,  and  in  strong  sulphuric  acid,  forming 
in  the  latter  case  a  carmine-coloured  solution.      It  is  dissolved  by 
alkalis  and  reprecipitated  by  acids. 

The  authors  represent  the  constitution  of  hesperetin  by  the  formula 

(MeO)(OH)C6H3— CH  :  CH.CO.O— (C6H3)(OH)(OH). 

The  Aurantiacece  contain,  in  addition  to  hesperidin,  a  more  soluble 
glucoside,  which  appears  to  have  almost  the  same  percentage  composi- 
tion as  hesperidin.  W.  C.  W. 

Constituents   of  the   Seeds   of   Cocculus   Indicus.     By   E. 

Schmidt  and  E.  Lowenhardt  (Ber.,  14,  817—822).  —  The  authors 
agree  with  Paterno  and  Oglialoro  (this  vol.,  440)  in  regarding  picro- 
toxin  as  a  compound  of  picrotoxinin  and  picrotin.  In  support  of  their 
statement,  the  following  facts  are  cited: — (1.)  Picrotoxin  melts  con- 
stantly at  199 — 200°.  (2.)  It  does  not  lose  weight  when  heated 
at  100°,  whereas  picrotoxinin  crystallises  with  1  mol.  H2O,  which  it 
loses  at  100°.  (3.)  Picrotoxin,  when  heated  with  a  large  quantity  of 
benzene  in  the  cold,  expands  considerably,  a  phenomenon  not  exhibited 
by  either  picrotoxinin  or  picrotin.  Moreover  picrotoxin  so  treated  un- 
dergoes no  change  in  composition,  which  would  scarcely  be  the  case 
if  it  were  a  mixture  of  two  compounds  so  differently  soluble  in  ben- 
zene as  picrotoxinin  and  picrotin  (100  parts  of  benzene  dissolve 
0-346— 0-359  of  picrotoxinin,  and  0-0199—0-0216  of  picrotin  at 
21—22°). 

Picrotoxinin  crystallises  from  water  in  rhombic  tables  having  the 
composition  CisHieOe    H-    H2O   (m.  p.   200—201°).      Its   monobrom.- 
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derivative,  CisHisBrOs  (m.  p.  245°),  is  obtained  by  the  action  of 
bromine  on  its  ethereal  solution  or  on  the  ethereal  solution  of  picro- 
toxin,  which  is  first  decomposed  into  picrotoxinin  and  picrotin.  The 
authors  regard  C21H04O10  as  the  formula  for  picrotin  (m.  p.  240 — 
245*^),  and  picrotoxin  is  said  to  have  the  formula  C36H40O16 : 
hence  its  decomposition  into  picrotin  and  picrotoxinin  is  expressed  as 
follows:- — 

C36M40O16  =  Uiaij-ieOe  -f"   vy2iHo40io. 

Picrotoxinin  dissolves  in  concentrated  sulphuric  acid  with  an  orang-c- 
red  coloration ;  picrotin  gives  a  pale  yellow,  becoming  orange  when 
heated.  Picrotoxin  exhibits  Langley's  reaction  with  nitric  acid, 
whereas  picrotin  gives  a  yellow  coloration  only. 

Acetic  chloride  acts  on  picrotoxin,  forming  an  acetyl  derivative  ; 
picrotoxinin  and  picrotin  are  also  produced,  and  the  former  is  con- 
verted into  a  polymeride  (m.  p.  225°).  Hydrochloric  acid  gas  in  some 
cases  acts  on  picrotoxin  suspended  in  ether,  and  it  is  then  resolved 
into  picrotin  and  picrotoxinin,  the  latter  being  converted  into  the 
polymeride,  "picrotoxide"  (Abstracts,  1879,  729). 

By  fusing  picrotoxin  with  potassium  hydroxide,  or  heating  it  with 
an  alcoholic  potash  solution,  resinous  bodies  are  obtained,  and  some 
oxalic,  formic,  and  acetic  acids.  The  distillation  of  picrotoxin  with 
soda-lime  and  zinc-dust  yielded  no  definite  results. 

Beside  picrotoxin,  the  authors  have  obtained  from  the  seeds  of 
G.  indicus  a  compound  crystallising  in  white  needles,  sparingly  soluble 
in  hot  water,  insoluble  in  cold  water,  alcohol,  and  ether.  Analysis 
indicates  the  formula  C19H26O10,  and  the  authors  designate  the  compound 
as  cnccuUn.  Its  taste  is  not  bitter,  neither  does  it  exhibit  Langley's 
nitric  acid  reaction;  it  dissolves  in  concentrated  sulphuric  acid,  with  a 
slightly  yellow  colour.  The  authors  regard  it  as  possibly  identical 
with  Barth  and  Kretschy's  anamirtin  (this  vol.,  286).  P.  P.  B. 

Bromine-derivatives  of  Quinoline.  By  W.  La  Coste  (Ber.,  14, 
915 — 918). — A  solution  of  quinoline  hydrochloride  combines  with 
bromine  to  form  unstable  addition  compounds.  When  a  concentrated 
solution  of  quinoline  hydrochloride  is  heated  with  bromine  at  180°  in 
sealed  tubes,  a  mixture  of  mono-,  di-,  and  tri-bromoquinoline  is  pro- 
duced. The  contents  of  the  tubes  are  treated  with  warm  dilute 
hydrochloric  acid,  which  leaves  the  greater  portion  of  the  tribromo- 
quinoline  undissolved  ;  the  remainder  is  precipitated  by  the  addition 
of  water.  After  extracting  the  dibromoquinoline  from  the  filtrate 
by  ether,  sodium  hydroxide  is  added  to  the  aqueous  solution,  and  a 
mixture  of  quinoline  and  monobromoquinoline  is  precipitated.  The 
quinoline  is  removed  by  means  of  a  hot  solution  of  tartai-ic  acid,  and 
the  residue  is  dissolved  in  dilute  hydrochloric  acid.  The  solution, 
after  treatment  with  animal  charcoal  and  evaporation,  deposits  mono- 
clinic  prisms  of  monobromoquinoline  hydrochloride,  CsHeBrN.HCl. 
This  salt  is  decomposed  by  sodium  hydroxide,  yielding  monobromo- 
quinoline in  the  form  of  an  oily  liquid  (b.  p.  270°).  The  free  base 
combines  with  methyl  iodide  to  form  a  compound  crystallising  in 
golden  needles  or  plates.  The  platinochloride,  (C9H6BrN.HCl)2.PlCl4, 
crystallises  in  needles  of  an  orange  colour. 
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DibromoquinoUne,  C9H5Br2!N',  is  deposited  from  alcoholic  or  acid 
solutions  in  needles  (m.  p.  125°).  On  the  addition  of  the  alcoholic 
solution  to  platinum  chloride  dissolved  in  alcohol,  the  compound 
(C9H5Br2N.HCl)2,PtCl4  is  precipitated.  W.  C.  W. 

Tetrahydrottiethyl-quinoline.  By  0.  R.  Jackson  (Ber.,  14, 889 — 
891). — This  compound,  which  is  a  homologueof  methyl- ketole  (p.  734), 

and  has  the  constitution  HNx'  |       ,  was  obtained,  as  previously 

^CHMe.CHa 
described  by  Bayer  and  the  author  (Ber.,  13,  115),  by  the  nitration  and 
subsequent  reduction  of  methylphenethyl  ketone.  It  is  an  oil  (b.  p. 
243 — 246°)  with  a  somewhat  sweet  taste.  The  hydrochloride  is  but 
sparingly  soluble  in  water,  and  crystallises  therefrom  in  needles.  It 
is  easily  soluble  in  alcohol,  but  insoluble  in  ether,  and  forms  a  platino- 
chloride. 

The  methylphenethyl  ketone  employed  in  the  above  reaction  was 
obtained  more  easily  than  by  Ehrlich's  process  {Annalen,  187,  11),  by 
heating  together  a  mixture  of  the  calcium  salts  of  hydrocinnamic  and 
acetic  acids.     It  boils  at  233-234^  (bar.  725  mm.).  T.  C. 

Cinchonic  Acid  and  Quinoline-derivatives.  By  H.  "Wiedel 
and  A.  Cobenzl  (Wien.  Akad.  Ber.,  82  [ii],  986— 1010).— a-Cincho- 
ninesulphonic  acid,  CioHeNOz.HSOa  -f  H2O,  is  made  by  heating  for  six 
hours  at  170 — 180^^  a  mixture  of  1  part  cinchonine,  2  parts  phosphoric 
anhydride,  and  2  parts  sulphuric  acid.  The  product  when  cold  is  poured 
into  water,  and  the  acid  separates  out.  When  pure  it  forms  colourless 
transparent  glistening  crystals*  (triclinic),  only  soluble  in  water  when 
boiled  with  it  for  some  time,  insoluble  in  all  ordinary  solvents.  At 
100°  it  loses  its  1  mol.  of  water ;  at  a  tolerably  high  temperature  it 
remains  undecomposed,  and  neither  sublimes  nor  melts  ;  at  a  very  high 
temperature  it  burns,  and  leaves  a  dense  coke.  It  is  strongly  acid, 
with  a  lasting  and  intensely  bitter  taste.  The  potassium  salt  forms 
slender  silky  needles,  only  slightly  soluble  in  water ;  the  ammonium  salt, 
CioH6NS05(NH4)2  +  2H2O,  large  colourless  shining  plates*  (mono- 
clinic),  very  soluble  in  water,  slightly  in  alcohol,  losing  their  water  of 
crystallisation  at  100°.  The  calcium  salt,  CloHsNSOsCa  +  2JH2O,  pre- 
cipitated from  the  ammonium  salt,  small,  feebly  brilliant  needles  in 
drusy  aggregations,  very  slightly  soluble  in  water;  they  lose  their 
water  at  240°.  The  barium  salt,  sparingly  soluble,  hard,  white, 
glistening  crystalline  grains*  (triclinic),  with  3H2O,  of  which  2  mols. 
H2O  are  driven  off  at  150°,  and  the  remaining  H2O  at  260— 280^ 
The  neutral  copper  salt,  C10II5NSO5CU  +  H2O,  from  the  ammonium  salt 
by  copper  acetate,  separates  oi)  standing  as  a  hard  crust  of  sea-green 
microscopic  crystals,  almost  insoluble  in  water,  losing  the  1  mol.  H2O 
at  150 — 160°  :  from  the  acid,  a  light  green  heavy  crystalline  precipi- 
tate is  formed,  apparently  a  double  compound  of  the  above  normal  salt 
with  copper  acetate.  The  lead  salt,  obtained  by  adding  basic  lead  acetate 
to  a  dilute  solution  of  the  acid,  and  leaving  the  liquid  at  rest  for  some 

*  There  are  measurements  by  Brezina  of  the  crystals  marked  thus  *. 
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days,  crystallises  OTit  in  globular  masses  of  long  fine  silky  needles,  with 
1  mol.  HaO,  which  it  loses  at  200°,  sparingly  soluble  in  v^^ater. 

By  carefully  fusing  the  acid  with  potassium  hydroxide,  a-hydroxy- 
cinchonic  acid,  CioHeNOg.OH  +  H2O,  is  formed,  which,  after  purifica- 
tion by  means  of  its  barium  salt,  crystallises  in  pale  yellow  microscopic 
glitt&ring  needles,  very  sparingly  soluble  in  water,  &c.,  more  soluble 
in  alcohol,  fusel  oil,  and  glacial  acetic  acid.  On  heating,  it  partly 
sublimes  and  partly  fuses  (m.  p.  254 — 256°,  uncorr.). 

In  the  aqueous  solution,  silver  nitrate  gives  a  yellow  crystalline  pre- 
cipitate ;  lead  acetate,  a  precipitate  soluble  in  excess  of  the  reagent ; 
basic  -lead  acetate,  no  precipitate;  ferric  chloride  produces  a  green 
coloration,  which  turns  blackish-green  on  adding  sodium  carbonate  ; 
and  copper  acetate  precipitates  yellowish-green  flocks. 

The  acid  combines  with  both  acids  and  bases ;  the  former  com- 
pounds are  very  easily  deoomposible.  It  loses  its  water  of  crystallisa- 
tion at  105°.  The  neutral  salts  decompose  easily,  turn  dark  in  the 
air,  crystallise  badly,  and  are  coloured  greenish  even  by  the  smallest 
trace  of  iron.  The  neutral  barium  salt,  (CioH6N03)2Ba,  forms  irregular 
aggregations  of  very  small  pale  yellow  crystals,  soluble  in  water. 
On  adding  barium  hydrate  to  this  solution,  the  basic  barium  salt, 
CioHsNOsBa  -H  HgO,  is  precipitated  in  very  pale  yellow  pointed 
needles,  losing  the  water  of  crystallisation  at  1;^U".  The  silver  salt, 
CioHeNOaAg.CioHvNOa  +  H2O,  is  precipitated  from  the  acid  in 
lemon-yellow  flocks,  which  quickly  change  to  microscopic  needles. 
They  are  almost  insoluble,  and  are  not  affected  by  light.  The 
water  of  crystallisation  goes  off  at  105°.  On  adding  silver  nitrate 
to  the  barium  salt,  the  salt,  CioHeNOyAg,  is  obtained  in  small 
yellowish- white  needles,  which  turn  brown  on  standing.  The  hydru- 
chloride,  C10H7NO3.HCI  +  HgO,  orange-yellow  glittering  needles* 
(monoclinic),  on  heating  loses  part  of  its  hydrochloric  acid.  The 
.  platinochloride,  (CloIlTNOa.HCOa.PtCli,  forms  pale  yellow  needles, 
somewhat  like  asbestos,  easily  decomposed  both  by  water  and  hydro- 
^ chloric  acid.     Its  water  of  crystallisation  goes  off  very  easily. 

By  dry  distillation,  a-hydroxycinchonic  acid  yields  hydroxyquino- 
line,  called  by  the  authors  a-quinophenol,  which,  after  repeated  dis- 
tillations crystallises  in  beautiful  long  glassy  needles,  only  slightly 
.  soluble  in  water,  easily  in  alcohol,  &c.  When  cold,  it  smells  like 
Saffron,  at  higher  temperatures  like  phenol ;  its  taste  is  bitter,  and 
afterwards  burning  (m.  p.  69 — 70°,  uncorr.).  Vapour- density  by 
V.  Meyer's  method,  5*05.  It  sublimes  in  colourless  glistening  needles, 
boils  under  748  mm.  at  257—260°,  and  can  be  partially  distilled  with 
steam.  Its  aqueous  solution  reacts  neutral,  causes  a  turbidity  in 
basic  and  neutral  lead  acetates ;  with  silver  nitrate  it  gives  a  white 
flocculent  precipitate,  redissolved  on  warming  :  by  adding  ammonia  to 
this  and  boiling,  silver  is  deposited.  Copper  acetate  forms  a  green 
flocculent  precipitate,  also  redissolved  on  warming.  The  ferric  chlo- 
ride and  ferrous  sujphate  reactions  are  especially  delicate  ;  the  first 
gives  a  deep  green  coloration,  which  turns  brownish-yellow  on  adding 
sodium  carbonate ;  the  second  produces  a  reddish  colour,  and  after- 
wards a  black  precipitate.  It  combines  with  both  acids  and  metals. 
These    latter   compounds   are   \eyy   uninviting.      The    hydrocldoridef 
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CgHvNOjHCl,  forms  yellowish  g^listening  fibrous  pointed  needles,  soluble 
in  alcohol  and  water;  the  platinocJilortde,  (C9H7NO,HCl)o,PtCl4  + 
2H2O,  crystallises  in  clear  yellow  silky  pointed  needles,  which  loso 
their  water  of  crystallisation  at  100°,  and  are  scarcely  soluble  in  cold, 
but  easily  in  hot  water. 

By  oxidation  with  permanganate,  a-hydroxycinchonic  acid  yields 
hydroxycinchomeronic  acid,  C8H5"NO  (this  Journal,  38,  406 — 409). 
The  authors  suggest  the  name  carhocincheromomc  acid.  From  this 
result  it  follows  that  the  sulphonic  group  in  the  a-cinchoninesulphonic 
acid,  and  the  hydroxyl  groups  in  the  a-hydroxycinchonic  acid  and  the 
a-quinophenol,  are  contained  in  the  benzene  nucleus. 

According  to  Koenigs,  there  are  42  possible  hydroxyquinoline- 
carboxylic  acids  ;  of  these  there  are  only  two  known,  and  they  are 
the  hydroxycinchonic  acid  made  by  Koenigs  (this  Journal,  36,  471), 
and  the  a-hydroxycinchonic  acid  described  in  this  paper.  Kynuric 
acid  probably  is  a  third  (Kretschy,  this  Journal,  38,  44).  The 
a-quinophenol  is  the  first  representative  of  the  seven  possible  hydroxy- 
quinolines. 

If  sulphuric  anhydride  is  allowed  to  act  on  the  cinchoninesulphonic 
acid  at  240°,  a  disulphonic  acid  is  produced.  This  cannot  be  obtained 
if  the  tubes  of  cinchonic  acid,  phosphoric  anhydride,  and  sulphuric 
acid  are  subjected  to  this  temperature,  for  in  this  case  besides  the 
a-cinchoninesulphonic  acid  an  isomeric  acid  easily  soluble  in  water  is 
formed.  D.  A.  L. 

Pyridinecarboxylic  Acids.  By  S.  Hoogewerff  and  W.  A.  van 
Dorp  (Ber.,  14,  974). — The  poly  basic  pyridinecarboxylic  acids,  which 
are  decomposed  by  the  action  of  heat,  forming  carbonic  anhydride 
and  a  lower  acid,  undergo  a  similar  change  when  boiled  with  glacial 
acetic  acid.  For  example,  tricarbopyridic  acid  yields,  cinchomeronic 
acid ;  quinolinic  acid  forms  nicotinic ;  and  methylquinolinic  gives 
methylpyridinecarboxylic  acid.  W.  C.  W. 

Isomerism  in  the  Pyridine  and  Quinoline  Series.    By  Z.  H. 

Skraup  (Wien.  Ahad.  Ber.,  82,  748 — 754). — The  close  connection 
between  benzene  and  pyridine  derivatives  renders  it  very  likely  that 
the  laws  and  regularities  of  the  one  series  will  apply  very  closely  to 
the  other  also,  as  may  be  seen  in  the  case  of  the  three  amidobenzoic 
acids  compared  with  the  three  pyridinecarboxylic  acids. 

Amidohenzoic  Acids. 

1:2  1:3  1:4 

145°  174°  186° 

Pyridinecarboxylic  Acids. 

Picolinic 134-5—136° 

.      Nicotinic 229-5—230 

7- Pyridinecarboxylic 302 '5 

The  analogy  is  further  shown  in  the  pyrrolcarboxylic  acids,  the 
synthetic  acid  being  doubtless  the  orthOf  as  it  splits  up  most  easily 
into  pyrrol  and  carbonic  anhydride. 
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The  two  picolines  again  are  probably  ortho  and  meta,  the  former 
giving  picolinic  acid  (b.  p.  133*9°),  the  latter  nicotinic  acid  (b.  p.  140°). 

It  seems  improbable  that  the  cinchomeronic  or  pyridinedicar- 
boxylic  acid  from  the  oxidation  of  quinolic  acid  has  the  constitution 
[N  :  COOH  :  COOH  =  1:2:3]  assigned  to  it  by  Weidel  and 
others,  since  the  pyridinedicarboxylic  acid  obtained  by  Hoogewerff  and 
by  the  author  from  the  oxidation  of  qiiinoline,  either  synthetical,  from 
coal  oil  or  from  cinchonine,  appears  to  be  identical  with  it,  and  from 
the  direct  formation  of  quinolic  acid  there  is  little  doubt  that  the 
dicarboxylic  acid  has  the  constitution — 

COOH 

|.? 

12 

\v\ 

N      COOH 
Quinolinic  acid. 

Such  a  dicarboxylic  acid  gives  a  possibility  of  three  arrangements 
of  the  three  mono-acids,  corresponding  to — 

Nicotinic  and  picolinic  acids. 

Nicotinic     ,,      7-pyridinecarboxylic  acids. 

Picolinic      ,,      7-pyridinecarboxylic       ,, 

As  quinolic  acid  is  undoubtedly  [1:2:3],  cinchomeronic  acid  must 
be  [1:2:5],  as  it  yields  7-pyridinecarboxylic  and  nicotinic  acids 
on  heating,  Wischnegradsky's  ethylpyridine  is  probably  a  meta- 
derivative,  as  it  yields  nicotinic  acid,  which  is  also  the  case  with  the 
m-cinchomeronic  acid  of  Weidel  and  Herzig,  and  which  may  there- 
fore be  either  [1  :  3  :  5]  or  [1  :  3  :  G].  W.  R.  H. 

Action  of  Heat  on  Ammonium  Bases.  By  A.  W.  Hofmann 
{Ber.,  14,  705 — 713). — From  the  analyses  of  conine  hydrochloride 
and  hydrobromide,  and  the  action  of  methyl  iodide  on  couine,  the 
author  concludes  that  the  formula  of  this  base  is  C^-HnN,  as  found 
by  Blyth  (Annalen,  70,  73).  Gcmine  hydrocJdoride,  CgHnN.HCl,  is  ob- 
tained as  a  white  crystalline  mass  by  passing  hydrochloric  acid  gas  into 
a  solution  of  conine  in  anhydrous  etlier.  Conine  hi/drohromide, 
CsHnN.HBr,  is  obtained  by  adding  bromine  to  an  ethereal  solution  of 
conine ;  a  soluble  substitution  product  is  formed,  and  the  hydrobro- 
mide separates  out. 

Methyl  iodide  reacts  with  conine  in  a  manner  similar  to  piperidine 
(Per.,    14,  659),  thus— 

.SCsHie.NH  +  3Mel=  CeHie.Me^NI  -h  CaHieMeN.HI  +  C«Hi6.NH.Hl. 

Dimethylconylammomum  iodide,  CsHieMe^NI,  crystallises  from 
alcohol  in  crystals  melting  at  100°.  By  silver  oxide  it  is  converted 
into  the  hydrate,  which  on  distillation  yields  dimethtjlconine^ 
(C8Hi6Me)MeN,  a  liquid  boiling  at  182°.     Its  platinocldoride^ 

[(CeH,5Me)MeN.HCl],PtCl4, 
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is  sparingly  soluble,  and  crystallises  in  slender  needles,  and  melts  below 
100"  to  a  deep  red  liquid. 

Trimethylconylammonium  iodide  (C8Hi5Me)Me2NI,  is  obtained  by 
the  action  of  methyl  iodide  on  dimethylconine.  It  i&  easily  soluble  in 
water  and  alcohol,  from  which  solutions  ether  precipitates  it  as  an  oil, 
solidifying  after  some  time.     The  platinochloride, 

[(C8Hi5Me)Me2NCl].PtCl4, 

is  sparingly  soluble  in  water,  more  soluble  in  alcohol,  and  crystallises 
in  shining  leaflets. 

Triif}ietTiylcoriylammonium  hydrate  is  decomposed  by  heat  in  a 
similar  manner  to  the  corresponding  piperidine  derivatives  (loc.  cit.), 
yielding  dimethylconine  and  methyl  alcohol,  also  trimethylamine, 
conylene,  and  water,  thus  : — 

(1)  (C8Hi5Me)Me.N.OH  =  (C8H,5Me)MeN  +  MeOH. 

(2)  (C8Hi5Me)Me2N.OH  =  McgN  +  CsHu  +  H^O. 

Conylene  is  a  transparent,  strongly  refractive  liquid  (b.  p.  125°). 
From  experiment,  its  vapour  density  is  55*6  (CsHu  requires  56).  This 
hvdrocarbon  is  identical  with  that  discovered  by  Wertheim  (Aimalen, 
123,  157;  130,269). 

By  the  aid  of  the  new  formula  for  conine,  the  formation  of  azo- 
conydrine  is  easily  explained,  namely,  it  is  a  nitrosoconine  (CsHieyNON. 
It  would  also  appear  that  conine  is  a  homologue  of  piperidine. 
Kronecker  finds  that  both  these  bases  act  on  the  nervous  system, 
conine  acting  upon  the  motor,  whilst  piperidine  acts  on  the  sensitive 
nerves.  P.  P.  B. 

Caffeine.  By  E.  Schmidt  (Ber.,  14,  813— 817).— Caffeine  satu- 
rated with  hydrochloric  acid  gas  and  heated  in  sealed  tubes  at  240 — 
250°  for  several  hours,  yields  carbonic  anhydride,  and  a  residue  con- 
taining ammonium  chloride  and  methylamine  hydrochloride.  Heated 
with  hydrochloric  acid  at  260°,  caffeine  undergoes  partial  carbonisa- 
tion.    Theobromine  behaves  very  similarly  to  caffeine. 

Salts  of  caffeine  are  formed  only  when  concentrated  acids  react  with 
the  base :  they  are  all  decomposed  by  water,  alcohol,  and  ether,  and 
those  salts  with  volatile  acids  are  decomposed  by  exposure  to  the  air. 
Caffeine  hydrochloride,  C8HioN402,HCl  +  2H2O,  crystallises  in  colour- 
less prismatic  crystals.      A  hydrochloride  having  the  formula 

C8HioN402,2HCl, 

appears  to  be  formed  by  the  action  of  hydrochloric  acid  gas  on  the 
base  ;  it  loses  a  molecule  of  hydrochloric  acid  when  kept  over  sulphuric 
acid.  Caffeifie  hi/drohromide,  C8HioN402,HBr  +  2H2O,  is  obtained  in 
colourless  crystals.  Caffeine  appears  to  form  two  iodides,  viz., 
C8Hi„N402,HI  and  C8HaoN402,2HI.  Caffeine  nitrate,  C8H10N4O2.HNO3 
-f  H2O,  forms  yellow  thick  needle-shaped  crystals ;  like  the  above  salts 
it  is  decomposed  at  100°,  yielding  caffeine.     Caffeine  sulphate — 

C8H.oISr402,H2S04, 

cystallises  from  a  hot  alcoholic  solution  in  colourless,  shining,  needle- 
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shaped  crystals.  Caffeine  acetate^  CgH  10^402(0211402) 2,  forms  colouriess 
needles,  decomposed  by  exposure  to  the  air.  Caffeine  normal  hutyrate^ 
C8H,oN402,C4H802,  forms  short  white  needles.  The  isovalerate  has 
been  obtained  in  colourless  lustrous  needles.  The  composition  of  the 
above  salts,  save  the  acetate  and  sulphate,  appear  to  show  that  caffeine 
is  a  monacid  base,  a  view  which  is  supported  by  the  composition  of 
the  auro-  and  platino-chlorides  (Nicholson,  Annalen,  62,  71). 

Caffeidine  was  prepared  from  caffeine  by  decomposing  it  with 
baryta;  the  aqueous  solutions  of  its  salts  are  decomposed  by  con- 
tinued heating,  forming  ammonium  and  methylamine  salts.  Caffeidine 
hydrochloride,  C7Hi2N40,HCl,  crystallises  in  colourless  needles,  which 
are  easily  soluble  in  water. 

The  platinochloride,  (C7Hi2N40,HCl)2,PtCl5,  is  formed  by  the  spon- 
taneous evaporation  of  its  aqueous  solutions  in  orange-yellow  needle- 
shaped  crystals.  In  some  cases,  it  is  obtained  with  2  or  4  mols.  HoO. 
The  aurochloride  is  very  easily  decomposed.  Moist  silver  oxide 
decomposes  caffeidine  sulphate,  forming  amongst  other  products, 
ammonium  and  methylamine  sulphates. 

Caffeidine  combines  with  ethyl  iodide,  forming  caff'eidine  ethiodide, 
C7Hj2N40,EtI,  and  the  base  ethylcaffeidine  also  unites  with  ethyl 
iodide  to  form  the  iodide  of  a  further  ethylated  base,  hence  it  would 
appear  that  caffeidine  is  not  a  tertiary  base  like  caffeine. 

P.  P.  B. 

Caffeine  and  Theobromine.  By  R.  Malt  and  F.  Hinteregger 
(5er.,14,  723—728  and  893— 897).— By  the  oxidation  of  caffeine  with 
chromic  mixture,  cholestrophane  is  obtained,  in  quantities  varying  from 
35'4 — 41 '8  per  cent. 

Cholestrophane  or  dimethylparahanic  acid  is  easily  soluble  in  hot 
water,  and  at  20°  1  part  is  soluble  in  53'4  parts  of  water.  It  crystal- 
lises from  its  aqueous  solutions  in  thin  rhombic  tablets,  or  in  leaflets 
(m.  p.  145°).  When  heated  with  caustic  alkalis,  it  is  decomposed  into 
oxalic  acid  and  symmetrical  dimethyl -area,  thus  :  CsHgNaOa  +  2KH0 
=  C0(NMeH)2  +  K2C2O4.  That  this  urea  is  the  symmetrical  di- 
methyl-urea is  shown  by  its  melting  point,  viz.,  97 — 100°  (according 
to  Wurtz,  99*5"),  and  farther  by  its  yielding  methylamine  when  heated 
with  baryta-water. 

Theobromine  when  oxidised  in  a  similar  manner  yields  monomethyl- 
parahanic  acid,  which  is  easily  soluble  in  hot  water,  from  which  it 
crystallises  in  transparent  prisms,  m.  p.  148°.  Caustic  alkalis  resolve 
it  into  methyl-urea  and  oxalic  acid,  thus:  C4H4N2O3  -f  2NaH0  = 
NH2.CO.NMeH  -f  Na2C204. 

In  their  second  communication,  the  authors  state  that  the  complete 
products  of  the  oxidation  of  caffeine  are  dimethylparahanic  acid, 
ammonia,  methylamine,  and  carbonic  anhydride,  CsHjoNiOa  -|-  30  = 
2H2O  =  C6H6N2O3  +  2CO2  +  NH-^Me,  -I-  NII3;  whilst  theobro- 
mine yields  monom ethyl parabanic  acids,  C7H8N4O2  ■+-  30  -)-  2H,0  = 
>  CJJiNaOa  +  2CO2  +  NHaMe  and  NH3.  P.  P.  B. 

Strychnine.  By  A.  Claus  and  R.  Glassner  (Ber.,  14,  773 — 778). 
— The  authors  find  that  different  preparations  of  strychnine  differ  in 


748  ABSTRACTS  OF  CHEMICAL  PAPERS. 

composition,  and  it  may  either  have  the  formula  C2iH2ol!f202  or 
CoaHaiNsOz;  the  free  base  melts  at  284°,  without  decomposition. 

Schtitzenberger  (./.  pr.  Gheni.,  75,  122)  found  that  by  acting  on 
strychnine  salts  with  potassium  nitrite,  two  bases  are  formed  which 
he  regarded  as  oxy- strychnines  ;  these  compounds  have  been  obtained 
by  the  authors,  who  regard  them  as  nitro- derivatives. 

Binitrostrychnine  nitrate,  C22H2o(N02)2^202,HN03,  is  obtained  by 
passing  nitric  trioxide  into  an  alcoholic  solution  of  strychnine,  or  by 
boiling  strychnine  nitrate  with  concentrated  nitric  acid.  It  is  soluble 
in  alcohol  and  hot  acetone,  from  which  it  crystallises  in  warty  masses, 
is  sparingly  soluble  in  water,  and  insoluble  in  ether  and  chloroform. 

Dinitrostrychnine,  C22H2o(N02)2N"202,  is  obtained  by  adding  ammonia 
to  the  nitrate,  it  crystallises  from  alcohol  in  orange-yellow  leaflets, 
which  darken  on  exposure  to  the  air,  m.  p.  226°.  It  is  insoluble  in 
all  ordinary  solvents  save  alcohol.  Its  platinochloride  is  obtained  as  a 
yellow  precipitate,  which  is  easily  decomposed.  It  is  easily  reduced, 
forming  unstable  compounds. 

Cacostrychni7ie,  C2iHi4(N02)3N204,  is  obtained  by  treating  an  aqueous 
solution  of  strychnine  nitrate  with  nitric  acid ;  its  formation  is  attended 
WMth  evolution  of  carbonic  anhydride.  It  is  sparingly  soluble  in  the 
orditiary  solvents,  more  soluble  in  hot  acids,  and  from  boiling  nitric 
acid  it  crystallises  in  golden- yellow  needles,  united  concentrically  in 
groups,  and  from  concentrated  solutions  in  yellow  hexagonal  tablets. 
It  dissolves  in  alcoholic  potash,  forming  violet  solutions,  and  in 
aqueous  potassium  hydroxide  to  red  solutions. 

By  reducing  agents,  it  is  converted  into  colourless  compounds,  which 
oxidise  rapidly  in  the  air.  The  existence  of  three  nitro-groups  is 
shown  by  the  modification  of  Limpricht's  method,  used  in  the 
analysis  of  dinitrobrucine  (p.  749).  P.  P.  B. 

A  Compound  of  Strychnine  with  Iodoform.  By  Lextbatt 
(Gompf.  rend.,  92,  1057 — 1059). — The  author  has  obtained  a  com- 
pound of  strychnine  with  iodoform  of  the  composition — 

(C42H22N204)3.CoHl3. 

It  is  best  obtained  by  dissolving  5  grams  of  crystallised  iodoform,  and 
12  grams  of  strychnine  in  500  c.c.  of  alcohol  at  85°,  and  allowing  the 
mixture  to  cool  in  a  closed  vessel.  After  about  24  hours,  the  crystals 
are  filtered  off,  and  washed  with  a  small  quantity  of  alcohol ;  then 
rapidly  pressed  between  filter-paper,  and  finally  dried,  protected  from 
light  and  air.  The  compound  is  very  unstable.  It  is  decomposed  by 
light,  iodoform  being  eliminated.  It  is  not  soluble  in  either  hot  or 
cold  water,  but  readily  dissolves  in  ether  and  chloroform.  A  litre  of 
98  per  cent,  alcohol  dissolves  3*40  grams  at  15°.  It  is  decomposed  by 
dilute  acids,  iodoform  being  set  free,  and  salts  of  strychnine  formed. 
On  heating  to  90°,  it  begins  to  decompose,  and  at  130°  it  blackens. 
When  it  is  boiled  with  water,  iodoform  distils  oif.  Alcohol  partially 
decomposes  it,  and  hence  cannot  be  employed  as  a  crystallising 
medium. 

Qainine  appears  to  form  a  similar  compound  with  iodoform. 

J.  I.  W 


I 
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Brucine.  By  A.  Claus  and  R.  Rohre  {Ber.,  14,  7G5 — 773). — 
Binitrohrucine^  C23H24(N02) 2^204. — This  compound  is  obtained  by  pass- 
ing nitric  trioxide  into  an  alcoholic  solution  of  brucine;  brucine 
nitrate  separates  out  at  first  and  again  dissolves,  forming  a  red  solu- 
tion, from  which  the  dinitrobrucine  separates  as  a  heavy,  granular, 
blood-red  precipitate.  By  washing  with  alcohol  and  ether,  it  is 
obtained  as  an  amorphous,  vermilion,^  velvety-lustrous  powder.  It  is 
easily  soluble  in  water,  sparingly  in  alcohol,  and  insoluble  in  ether.  By 
treatment  with  ammonia  and  other  bases,  it  is  decomposed,  forming 
coloured  unstable- compounds.     The  platuiochloride — 

(C23H24N408,HCl)2.PtC}4, 

is  obtained  as  a  yellow  precipitate,  on  adding  platinic  chloride  to  the 
aqueous  solution  of  dinitrobrucine.  By  reduction,  it  is  converted  into 
colourless  compounds,,  which  are  very  unstable.  In  estimating  the 
N02-groups  in  dinitrobrucine  by  Limpricht's  method  (this  Journal,  34, 
335),  the  titration  with  iodine  solution  is  continued  until  a  di'op  of 
the  solution  no  longer  gives  a  brown  precipitate  with  sulphuretted 
hydrogen.  In  this  manner  the  presence  of  two  nitro-groups  has  been 
demonstrated. 

Cacoteline,  C2oH22(N02) 2^205,  also  yields  unstable  compounds  when 
reduced ;  but  by  the  above  modification  of  Limpricht's  method,  the 
presence  in  it  of  two  nitro-groups  has  been  shown. 

The  authors  have  been  unable  to  confirm  Sonnenschein's  statement 
(Ber.,  8,  212)  that  strychnine  is  formed  by  the  action  of  dilute  nitric 
acid  on  brucine  ;  chromic  acid  has  no  action  on  brucine  ;  and  further, 
the  compound  of  brucine  and  methyl  iodide,  when  heated  with  potas- 
sium hydroxide,  yields  a  resinous  product. 

Brucine  dried  at  150°  melts  at  178°,  forming  a  colourless  liquid. 

P.  P.  B. 

Test  to  Distinguish  Ptomaines  from  Vegetable  Alkaloids. 
By  P.  Brouardel  and  E.  Boutmy  (Gompt.  rend.,  92,  1056). — The 
authors  find  that  potsCssium  ferricyanide  forms  a  convenient  reagent 
for  distinguishing  ptomaines  (alkaloids  extracted  from  a  dead  body) 
from  vegetable  alkaloids,  inasmuch  as  the  former  reduces  it,  whilst  the 
latter  exerts  no  action  on  it.  In  order  to  test  a  base  extracted  from  a 
body  in  cases  of  suspected  poisoning,  the  authors  convert  it  into  sul- 
phate, and  add  a  few  drops  of  the  solution  to  a  small  quantity  of 
ferricyanide  in  a  test-tube;  on  adding  neutral  ferric  chloride,  if  a 
ptomaine  be  present,  Prussian  blue  will  be  formed ;  but  if  the  base  is 
a  vegetable  alkaloid,  no  reaction  occurs. 
.    Morphine  and  veratrine,  however,  form  exceptions  to  the  rule. 

J.  I.  W. 

Oxidation  of  Cholio  Acid.  By  P.  T.  Cl^ive  (Bull  Soc.  CJiim, 
[2],  35,  373—379  and  429— 433).— On  oxidising  cholic  acid  with 
permanganate,  the  author  finds  that  two  acids  are  produced.  One  is 
precipitated  from  the  aqueous  solution  on  adding  dilute  sulphuric  acid ; 
the  other,  oxalic  acid,  remains  in  solution.  The  author  finds  that  the 
latter  is  not  formed  in  sufiicient  quantity  to  warrant  the  conclusion 
that  it  is  produced  by  the  direct  oxidation  of  the  cholic  acid.  He  finds 
that  the  other  acid  is  only  obtained  in  a  crystalline  state,  when  the 
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action  of  the  permanganate  is  prolonged.  He  allows  it  to  extend  over 
several  weeks.  The  acid  which  is  then  obtained  crystallises  from 
water  in  scales  or  brilliant  rhombic  prisms. 

By  acting  on  cholic  acid  with  chromic  mixture,  the  same  acid  is  ob- 
tained. The  author  believes,  however,  that  a  second  new  acid  is  formed 
in  the  reaction,  but  in  such  small  quantity  that  he  has  been  unable  to 
obtain  it  pure.  He  was  unable,  by  oxidising  cholic  acid  by  Tappeiner's 
method,  to  obtain  the  cholesteric  acid  described  by  that  chemist,  but  he 
obtains  the  above  new  acid.  He  also  did  not  find  acetic  or  any  fatty 
acids  among  the  products  of  oxidation,  although  when  cholic  acid  is 
crystallised  from  alcohol,  the  crystals  appear  to  occlude  small  quantities 
of  the  liquid,  and  this  on  oxidation  yields  acetic  acid  and  aldehyde. 
The  main  product  consisted  of  a  resinous  substance,  which  on  treating, 
according  to  Tappeiner's  method,  yielded  cholanic  acid  and  the  above 
new  acid,  which  the  author  calls  hilianic  acid.  The  latter  has  not  the 
same  bitter  taste  as  cholic  acid,  and  does  not  give  the  Pettenkofer 
reaction.  It  is  easily  soluble  in  alcohol  and  in  acetic  acid ;  it  separates 
from  a  solution  of  the  latter  on  cooling  in  a  soapy  mass,  which  after  a 
short  time  becomes  transformed  into  rhombic  crystals  5 — 6  mm. 
long.  The  rotatory  power  of  the  acid  crystals  containing  4H2O  is 
[a]  =  47'4°.  The  calcium  salt,  CsoHgeCaaOis  +  SHjO,  is  obtained  by 
treating  the  acid  with  milk  of  lime.  It  is  soluble  in  cold  water,  but 
on  warming,  the  solution  deposits  small  needles,  which  disappear  as 
the  liquid  cools.  The  barium  salt,  CsoHeeBaaOig  +  H2O,  crystallises 
from  very  concentrated  solutions  in  spheroidal  masses  of  transparent 
prisms-  The  normal  lead  salt,  obtained  by  precipitating  with  acetate 
of  lead,  crystallises  in  microscopic  scales  or  tables.  The  acid  lead  salt 
is  obtained  by  adding  lead  nitrate  to  a  warm  saturated  solution  of  the 
acid  in  dilute  ammonia.  It  forms  brilliant  hexagonal  plates.  The 
neutral  silver  salt  is  precipitated  when  silver  nitrate  is  added  to  a 
solution  of  the  calcium  salt.  It  forms  white  microscopic  scales.  Thu 
acid  silver  salt  is  obtained  in  a  similar  manner  to  the  lead  salt.  It 
forms  colourless  needles. 

Cholanic  Acid. — Tappeiner  gave  to  this  acid  the  formula  C20H28O6. 
The  author  has  prepared  the  free  acid  and  some  of  its  salts,  and  finds 
that  his  analyses,  as  well  as  those  of  Tappeiner,  accord  very  well  with 
the  formula  C24H36O7.  The  acid  is  tribasic.  The  author  was  unable 
to  prepare  the  acid  barium  salt  mentioned  by  Tappeiner. 

J.  I.  W. 

Papaine;  a  New  Contribution  to  the  History  of  Soluble 
Ferments.  By  A.  Wurtz  (Com^t.  rend.,  91,  787 — 791). — It  has  been 
nlready  shown  that  papaine,  the  soluble  ferment  of  the  Carica  papaya,. 
is  closely  connected  with  the  albuminoids,  both  in  its  composition 
and  chemical  properties  ;  further  researches  having  been  made, 
the  author  is  now  able  to  give  some  details  regarding  its  digestive 
power,  and  to  express  an  idea  as  to  its  mode  of  action. 

O'l  gram  of  papaine  was  digested  with  100  grams  of  moist  fibrin, 
diffused  in  500  c.c.  of  distilled  water  to  which  a  few  drops  of  hydro- 
chloric acid  were  added.  At  the  end  of  36  hours,  there  was  obtained 
from  the  mixture  2'5  grams  of  insoluble  dyspeptone  ;  8  9  grams  of 
parapeptone  precipitable  by  alcohol ;   and  a  brown  residue  after  eva- 
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poration  weighing  10*3  grams.  This  residue  when  taken  up  again  by 
water,  no  longer  gave  a  precipitate  on  addition  of  nitric  acid  ;  but  on 
careful  evaporation  and  standing,  it  eventually  deposit-ed  crystals, 
which,  after  purification,  presented  the  appearance  of  leucine. 

From  this  experiment,  it  is  evident  that  the  papaine  had  dissolved 
1000  times  its  weight  of  moist  fibrin,  of  which  the  largest  portion  had 
been  transformed  into  peptone  not  precipitable  by  nitric  acid,  and  that, 
in  consequence  of  the  complete  hydration  of  the  fibrin,  it  had  even 
formed  a  small  quantity  of  an  amido-body,  the  same  being  known  to 
occur  in  the  process  of  good  peptic  digestion. 

In  another  experiment,  0*05  gram  of  the  same  papaine  liquefied 
100  grams  of  moist  fibrin,  or  2000  times  its  weight,  with  the  exception 
of  a  small  residue  of  dyspeptone  weighing  42  grams.  In  order  to 
ascertain  if  the  ferment  was  capable  of  assimilating  water  itself,  a 
solution  of  3  grams  of  papaine  in  20  c.c.  of  water  was  heated  fiar  15 
days  to  50°  ;  after  filtration  and  evaporation  in  a  vacuum,  it  was  pre- 
cipitated by  alcohol,  and  the  modified  papaine  thus  obtained  was 
submitted  to  analysis.  As  was  anticipated,  the  ferment  had  under- 
gone partial  hydration,  in  such  a  manner  that  its  carbon  was 
lowered  by  about  2  per  cent.  Several  similar  experiments  were  made 
at  various  temperatures  with  like  results,  the  extent  of  the  hydration 
appearing  within  certain  limits  to  proceed  pari  passu  with  the  tem- 
peratures. 

The  following  experiment  may,  perhaps,  throw  some  light  upon  the 
mode  of  action  of  the  papaine.  0*3  gram  was  dissolved  in  50  c.c.  of 
water,  and  10  grams  of  fibrin  digested  with  the  solution,  and  at  the 
end  of  20  minutes  the  liquid  was  expressed,  and  the  fibrin  subjected  to 
prolonged  washing  with  cold  water.  In  the  liquid  obtained  by  the 
expression  of  the  fiferin  a  new  portion  of  15  grams  was  digested,  and 
at  the  expiration  of  half  an  hour  this  second  portion  of  fibrin  was 
expressed,  and  washed  as  the  first.  Both  portions  (the  first  reduced 
to  7  grams  by  the  beginning  of  digestion,  the  second  to  14  grams) 
were  digested  at  40°  with  pure  water,  when  both  became  dissolved, 
the  second  leaving  a  residue  of  4  grams  of  moist  dyspeptone. 

In  these  two  experiments,  the  washings  had  certainly  removed  the 
dissolved  ferment,  and  the  washed  fibrin  would  not  have  been  able  to 
dissolve,  except  by  the  action  of  a  portion  of  the  ferment  fixed  upon, 
or  perhaps  combined  with  it ;  the  ferment  fixed  upon  the  fibrin  in  ar 
insoluble  state  had  then  redissolved  it,  in  consequence  of  the  hydration 
of  the  fibrin. 

By  the  above  and  similar  experiments  it  was  sought  to  establish 
that  the  papaine  begins  by  combining  with  the  fibrin,  and  that  the 
insoluble  product  then  gives  by  the  action  of  water  the  soluble  sub- 
stances resulting  from  the  hydration  of  the  fibrin  ;  at  the  same  time, 
the  ferment,  being  again  set  free,  is  necessarily  at  liberty  to  exercise 
its  action  on  a  new  portion  of  fibrin.  J.  W. 

Blood-crystals.  By  H.  Stettve  {Ber.,  14,  930— 932).— Freshly 
prepared  blood-crystals  which  have  been  rendered  insoluble  by  treat- 
ment with  alcohol,  are  decolorised  by  ammonia  or  by  chlorine-water 
I  without  undergoing  any  change  in  their  crystalline  form.     Hence  the 
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author  concludes  that  the  blood-crystals  consist  essentially  of  globnlin 
mixed  with  a  minute  quantity  of  the  red  coloiiring-matfcer  of  the 
blood.  W.  C.  W. 


Physiological    Chemistry. 


Influence  of  Alcohol,  Beer,  and  Wine  on  Digestion.    By  R. 

Fleischer  (Bled.  Centr.,  1881,  12). — Alcohol  merely  retards  the  solu- 
tion of  albumen  by  pepsin  in  presence  of  hydrochloric  acid,  the 
retardation  increasing  with  amount  of  alcohol.  With  beer  and  wine, 
the  solution  is  very  slow  indeed,  and,  in  some  cases,  does  not  take 
place  at  all.  In  the  human  subject  digestion  is,  with  a  moderate 
amount  of  wine,  &c.,  in  the  stomach,  hardly  at  all  retarded,  because 
the  fluids  are  so  rapidly  absorbed.  E.  W.  P. 

The  Influence  of  Malt  Liquids  on  Digestion.  By  F.  Emken 
(Bied.  Centr.,  1881,  63). — Dried  bread  is  to  a  certain  extent  soluble  in 
alkaline  water  and  "  soda-water,"  but  beer  exerts  a  greater  solvent 
action.  The  removal  of  carbonic  acid  from  beer  does  not  affect  its 
solvent  action,  but  boiled  beer  and  beer  containing  salicylic  acid  act  but 
feebly,  whilst  if  lactic  acid  is  present,  the  solvent  power  is  greater. 

E.  W.  P. 

Influence  of  certain  Salts  and  Alkaloids  on  Digestion.    By 

L.  WoLBERG  (Bied.  Centr.,  1881,  62). — Chlorides,  sulphates,  and 
nitrates  of  potassium,  sodium,  and  ammonium  retard  digestion.  An- 
hydrous salts  hinder  fermentation  more  than  hydrous  salts.  Diges- 
tion is  also  retarded  by  alkaloids,  morphine,  narcotine,  &c.  (except 
quinine).  E.  W.  P. 

The  Influence  of  Pood  on  the  Constitution  of  the  Fat  of 
Animals.  By  A.  Muntz  (Bied.  Centr.,  1881,  26).— The  constitution 
of  the  fat  varies  with  the  breed,  the  age,  and  the  part  of  the  animal 
examined.  To  obtain  an  idea  of  the  influence  exerted  by  food  on 
various  animals  as  regards  the  fat,  sheep  (Southdowns)  were  fed  on 
bran,  maize,  and  oil-cake  :  also  the  influence  of  race  was  studied  by 
examination  of  the  fat  of  various  oxen,  cows,  and  pigs.  As  regards 
the  experiments  on  sheep,  the  results  obtained  are  shown  in  the  fol- 
lowing table  : — 
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Fat  from  entrails. 

Fat  from  ribs. 

Per  cent. 

Per  cent. 

i 

M.  p.  of 
fatty 

M.  p.  of 
fatty 

^ 

acids. 

Solid 

Fluid 

acids. 

Solid 

Fluid 

acid. 

acid. 

acid. 

acid. 

kilos. 

Store  feeding 

49 

49-2° 

74 

26 

44-7° 

52 

48 

Maize 

61 

46-7 

60 

40 

40-2 

38 

62 

Bran 

58 

45-9 

56 

44 

35-7 

26 

74 

Oilcake 

57 

46-5 

58 

42 

39-5 

35 

65 

The  fat  from  a  sheep  under  normal  conditions  is  therefore  richer  in 
solid  fatty  acids  than  that  from  a  fattening  sheep.  The  ratios  of  the 
acids  present  were  estimated  by  means  of  Chevreul's  tables  of  the 
melting  points  of  the  mixed  acids  after  saponification  of  the  fat. 

E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Constancy  in  Composition  of  Plants.  By  H.  Pellet  (Bied. 
Centr.j  1881,  67). — Analyses  of  Soja  hispidob  from  different  sources 
shows  that  the  composition  of  the  whole  seed  and  of  the  ash  is  very 
constant,  the  alkalis  being  the  only  substances  liable  to  vary. 

E.  W.  P. 

Composition  of  Protoplasm.  By  Rodewald  and  J.  Reinke 
{Bied.  Centr.,  1881,  32). — The  material  employed  consisted  of  the 
spores  of  the  Aethalium  septicum.  Besides  water  and  an  albuminoid 
resembling  fibrin  capable  of  being  separated  by  pressure  from  the 
liquid  part  of  the  protoplasm,  and  which  has  been  called  Flastin, 
there  occur  these  following  substances : — Yitellin,  myosin,  peptone, 
peptonoid,  pepsin,  nuclein  (?),  lecithin,  guanine,  sarcine,  xanthine,  am- 
monium carbonate,  paracholesterin,  cholesterin  (traces),  aethalium 
resin,  yellow  colouring- matter,  glucoses,  saccharose,  olein,  stearin, 
palmitic,  butyric,  carbonic  acids,  fatty  acid  glycerides,  fatty  acid  para- 
cholesterides,  calcium  stearate,  palmitate,  oleate,  lactate,  oxalate, 
acetate,  formate,  phosphate,  carbonate,  and  sulphate,  magnesium  and 
potassium  phosphate,  sodium  chloride,  and  iron.  E.  W.  P. 

Chemical  Composition  of  Linseed.  By  A.  Ladureau  (Ann. 
AgronomiqueSy  6,  215 — 223). — The  linseed  sown  in  France  is  imported 
from  Russia.  The  seed  from  the  first  year's  crop  may  be  sown  in  the 
second  year  ;  but  the  second  year's  seed  is  no  longer  of  any  use  for 
the  production  of  a  fresh  crop,  the  plant  from  it  being  short,  poor, 
etiolated,  and  of  scarcely  any  value.     The  second  year's  seed  is  there- 
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fore  used  only  for  making  oil.  These  deteriorated  seeds  are  not  dis- 
tinguishable in  appearance  from  the  Russian  seed,  and  the  author 
therefore  undertook  a  series  of  analyses  to  ascertain  whether  any 
chemical  distinction  could  be  established,  and  whether  the  addition  of 
any  ingredient  to  the  soil  would  enable  the  French  to  become  inde- 
pendent of  imported  seed.  No  distinction  was  established  in  the 
organic  constituents  of  the  various  seeds,  and  the  ash  from  31  samples 
of  seed  was  therefore  analysed  with  great  care.  Twelve  of  these  were 
from  Russia,  three  from  the  north  of  France  (1st  crop),  four  from  the 
north  of  France  (2nd  crop),  the  rest  from  India,  Chili,  Algeria,  Oran, 
Danubian  Principalities,  Roumelia,  European  Turkey,  and  Bayonne. 
The  mean  of  the  31  analyses  of  ash  is  as  follows : — Potash,  8'4<5  ; 
chlorine,  0*43  ;  sulphuric  acid,  4'45 ;  phosphoric  acid,  4'60  ;  soda  and 
carbonic  acid,  3*76  (=  24'10  soluble  in  water)  ;  lime,  7*30;  magnesia, 
18'00  ;  phosphoric  acid,  27*00;  sulphuric  and  carbonic  acids,  23*43 
(=  71*00  soluble  in  dilute  nitric  acid)  ;  silica  and  insoluble  matter, 
4*80,  in  100  parts.  The  mean  percentage  of  ash  was  3*60.  The  per- 
centage of  ash,  and  in  the  ash  the  percentage  of  insoluble  matter  and 
the  proportion  of  soluble  to  insoluble  salts,  vary  very  little.  The 
potash,  lime,  and  magnesia  vary  slightly  in  the  different  samples.  The 
greatest  variation  is  in  the  total  phosphoric  acid,  which  in  the  im- 
ported seed  amounts  to  40  per  cent,  of  the  ash,  in  the  first  seed  crop 
grown  from  this  to  30  per  cent.,  and  in  the  second  year's  seed  to 
15 — 20  per  cent.  In  consequence  of  this  result,  plots  of  ground  were 
manured  with  phosphatic  and  other  manures,  and  the  first  year's  crop 
of  seed  from  each  analysed.  The  results  are  tabulated  in  the  paper, 
but  do  not  suggest  any  general  conclusion.  The  experiments  will  be 
continued  with  the  second  year's  and  following  crops. 

J.  M.  H.  M. 

Composition  of  Wheat  Ashes.  By  F.  Meuniee  (Ann.  Agrono- 
miques,  6,  252 — 261). — Whilst  most  chemists,  including  Boussingaalt 
and  Fresenius,  have  found  only  a  very  small  quantity  of  ferric  oxide 
in  the  ashes  of  wheat,  Gasparin  (Memoires  de  la  Societe  Centrale  d* Agri- 
culture, 1875,  267)  has  found  as  much  as  20*68  per  cent.,  or  one-fifth 
of  the  entire  ash.  At  the  same  time  the  phosphoric  acid  found  by 
him  is  11  per  cent,  under  that  given  by  most  other  chemists.  The 
author  has  determined  the  iron  and  the  phosphoric  acid  each  by 
three  different  analytical  processes,  the  results  being  practically 
identical.  The  iron  was  determined  (1)  directly  in  the  solution  of  ash 
by  titration  with  potassium  permanganate ;  (2)  by  precipitation  and 
weighing  as  ferric  phosphate  :  and  (3)  by  dissolving  the  precipitated 
phosphate,  and  titrating  with  potassium  permanganate.  Process  (2) 
gives  results  a  shade  higher  than  (1)  and  (3),  on  account  of  a  minute 
quantity  of  aluminium  phosphate  contained  in  the  ferric  phosphate 
precipitate.  The  phosphoric  acid  was  determined  gravimetrically  as 
uranic  phosphate,  gravimetrically  as  magnesium  pyrophosphate  after 
two  precipitations,  and  volumetrically  by  solution  of  the  ammonium 
magnesium  phosphate  precipitate  and  titration  by  uranic  acetate, 
according  to  Joulie's  method. 

Full  details  of  the  analytical  methods  are  given  in  the  paper. 
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The  following  table  gives  the  mean  results :  — 

Variety.  Ferric  oxide.       Phosphoric  acid. 

Hunter     1'20  48-64 

Richelle,  white  Naples 175  49*26 

Chiddam,  spring  wheat 0-97  48-82 

White  petanielle 1-44  49-04 

Saumur  spring  wheat    0-69  49*32 

'     Smyrna    0*90  49-03 

Bergues 1-35  49-08 

Saumur  autumn  wheat 0-72  49-25 

Mean    Ml  49-05 

Complete  analysis  of  the  ash  of  Saumur  wheat  yielded  the  following 
result : — 

K2O.       CaO.      MgO.     MnO.    Ye^O^.     PA-       SO3.        SiOj.        CI. 
28-58     3-06     15-37     0-09     0-70     49-34    trace     1*85     trace 

The  author  concludes  that  the  oxide  of  iron  weis^hed  by  Gasparin 
was  a  mixture  of  ferric  oxide  with  aluminium  phosphate,  and  cites  an 
experiment  in  support  of  this  statement.  J.  M.  H.  M. 

Clover  Sickness.  By  S.  Linde  (Bied.  Centr.,  1881,  5—11).— 
The  author  holds  with  Kiihn,  and  in  opposition  to  Liebig,  that  clover 
sickness  is  due  to  parasites  in  the  soil ;  but  he  adduces  no  positive 
evidence  of  his  assertion,  although  he  has  found  Pleospora  herbarum 
in  dead  clover  roots.  Two  sets  of  field  experiments  were  conducted 
for  twelve  years ;  in  the  first  set  clover  was  grown  without  intermis- 
sion for  twelve  years,  and  in  the  other  clover  alternated  with  other 
field  crops  according  to  the  Norfolk  system.  In  both  sets  there  were 
unmanured  plots,  the  others  being  manured  with  stable  dung,  gelatin, 
&c.  In  the  first  set  it  was  found  that  manuring  (when  considering 
the  average  yield)  had  but  little  influence,  and  that  in  all  cases  clover 
sickness  was  apparent  after  a  certain  time ;  in  the  case  of  the  un- 
manured plot,  it  seemed  to  disappear  after  ten  years;  also  it  was 
found  that  whereas  the  unmanured  plot  required  to  be  re-sown  every 
three  years,  it  was  necessary  to  re- sow  the  others  every  two  years. 
The  yield  on  all  the  "  rotation  "  plots  was  much  higher  than  on  the 
"  continuous  "  plots.  Sickness  was  not  visible :  but  heavy  manuring 
in  the  first  case  appeared  to  produce  a  greater  amount  of  sickness  by 
causing  a  greater  yield  of  clover ;  hence  a  larger  amount  of  residue 
in  the  soil,  which  produced  a  correspondingly  larger  number  of 
parasites.  E.  W.  P. 

Spring  Barley  as  Green  Fodder.  By  I.  Pierre  and  Lemetayer 
(Ann.  Agronomiques,  6,  261 — 262). — Instead  of  employing  green  rje 
as  a  fodder  crop,  many  of  the  small  farmers  and  dairymen  in  the 
neighbourhood  of  Paris  grow  spring  barley  for  this  purpose,  as  it  is 
more  tender  and  better  liked  by  cattle.  The  authors  have  analysed 
the  plant  at  various  stages  of  growth  with  the  following  results : — 


756 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Total 

Nitrogen 

Nitrogen 

Date. 

weight  per 

Moisttire. 

I>ry 

per  cent. 

per  cent. 

two  sq-uare 

matter. 

of  green 

of  dry 

metres. 

crop. 

matter. 

kilos. 

per  cent. 

per  cent. 

29th  April,  1878 

5  03 

94  -25 

5-75 

0-284 

2-13 

16th  May,       „     

6-02 

88*61 

11-39 

0-25^ 

1-29 

3l8tMay,        „     ..... 

5-04 

80-60 

19-40 

0-241 

9-6 

15th  June       „   

3-70 

78-52 

21-48 

0-188 

6-7 

J.  M.  H.  M. 

On  Swedes.  By  E.  Philtppar  (Ann.  Agronomiques,  6,  205 — 215). 
Swedes  are  grown  largely  in  Brittany,  the  climate  and  soil  of  that 
district  being  very  suitable  to  their  commercial  cultivation.  The  light 
recently  formed  granitic  soils  pass  through  two  distinct  periods  in 
respect  to  the  cultivation  of  root  crops.  During  the  first  period  the 
soil  is  acid,  friable,  and  contains  much  humus,  and  for  eight  or  ten 
years  it  produces  large  crops  of  swedes,  but  will  not  grow  beet. 
Having  by  this  time  lost  a  part  of  its  organic  matter  and  consequent 
acidity,  it  becomes  suitable  for  the  cultivation  of  beet  and  of  general 
farm  crops,  but  will  not  grow  swedes.  The  experiments  detailed  in 
the  present  paper  were  undertaken  to  determine  the  comparative  yield 
of  the  different  varieties  and  their  composition  and  nutritive  value. 

Comparative  yield. — Samples  of  all  the  varieties  sold  in  1879  by 
Messrs.  Yilmorin,  were  sown  side  by  side  in  experimental  plots,  and 
received  exactly  similar  treatment,  the  crops  being  lifted  simulta- 
neously on  June  2,  1880.  The  minimum  temperature  recorded  to  that 
date- was  — 11°  C.  The  resalts,  translated  approximately  into  tons 
per  acre,  are  as  follow  : — 


Name. 

Yield. 
Tons  per  acre. 

Eemarks. 

1. 
2. 
3. 

4. 
5 

White  turnip  (5740) 

Siit-ton's  Champion  swede  (5920)  . .  . 
White  red  topped  turnip  (5760)  .... 

Yellow  swede  (5820) 

Early  yellow  swede  C5963) 

14i 

8i 

m 

6i 

No 

Underground.     Frozen. 
Eoots  regular,  very  fine. 
Underground.    Neck  much 
developed. 

Yery  early  and  hardy. 
A  little  frozen. 

A  little  frozen 

6. 

7 

Laing's   yellow  purple  topped  swede 

(5883) 
Purple  kohl -rabi  (6041) 

8 

White  kohl-rabi  ''6004) 

Yery  little  frozen. 
Much  frozen. 

9. 
10. 

Yellow  red-topped  swede  (5840). .  . . 
Vienna  early  white  kohl-rabi  (6015) 

Composition  and  Nutritive  Value. — In  order  to  ascertain  the  com- 
parative weights  of  dry  nutritive  material  yielded  per  acre,  determina- 
tions were  made  of  the  water,  ash,  and  nitrogen  in  the  different  roots. 
The  results  are  embodied  in  the  annexed  table,  in  which  the  roots  are 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


757 


arranged   in  order  of  the  yield  'per   acre   of  dry  prote'ids    (nitrogen 
X  6-25)  :— 


1.1 
xn  bo 


&: 


^   (to 


O      ^ 


•^  O  .3 
00    P    9 


1.  Sutton's  Champion  swede. . . , 

2.  White  turnip 

3.  White  kohl-rabi    , 

4.  White  red-topped  turnip  . . . . 

5.  Yellow  red -topped  swede  . . . . 

6.  Early  yellow  swede 

7.  Purple  kohl-rabi 

8.  Yellow  swede 

9.  Vienna    early     white     kohl- 

rabi. 

10.  Laing's  yeUow  swede 

11.  Smooth  white    (short  leaved) 

turnip. 


984 
957 
902 
943 
957 
971 
953 
962 
911 

956 

988 


0-640 
0-896 
3-098 
0-438 
0-562 
0-334 
0-650 
0-446 
0  -872 

0  -490 
0-484 


793 
413 
244 
206 
448 
206 
551 
862 
724 

931 

068 


479 
472 
363 
300 
278 
205 
201 
194 
170 

156 
152 


Two  experiments  with  artificial  manures  are  recorded  in  the  paper. 
The  unmannred  soil  yielded  7  tons  13  cwt.  per  acre  of  mixed  varieties 
of  swedes ;  with  an  application  of  743  lbs.  per  acre  of  ammoniacal 
salts  (containing  10  per  cent,  nitrogen),  the  yield  was  increased  to 
12  tons  19  cwt.;  with  743  lbs.  nitrogenised  superphosphate  (containing 
3  per  cent,  nitrogen  and  10  per  cent.  P-^Os)  the  yield  was  8  tons  5  cwt. 

J.  M.  H.  M. 

Analysis  of  Beet  Seeds.  By  H.  Pellet  and  M.  Liebschnitz 
{Bied.  Centr.,  1881,  35— 37).— By  carefully  rubbing  the  seeds  of 
various  sorts,  the  husk  was  separated  from  the  kernel,  and  the  two 
were  submitted  to  a  full  analysis,  the  details  of  which  are  given.  The 
husks  appear  to  contain  thrice  the  quantity  of  ash  that  the  kernel 
does,  whilst  the  fat  and  starch  is  greatest  in  the  kernel. 

E.  W.  P. 

Comparison  of  "  Diffusion  "  and  "  Press  "  Residues  as  Poods. 
Hj  Simon-Legeand  (Bied.  Centr.,  1881,  28). — Forty  cattle  were  fed 
with  *'  diffusion"  residues  and  forty  more  with  "  press  "  residues  for 
94  days,  the  gain  per  head  being  in  the  first  case  90-57  kilos.,  and  in 
the  second  case  85*13  kilos.  The  comparison  is,  therefore,  favourable 
to  the  "  diffusion  "  residue.  E.  W.  P. 

Note  ly  Abstractor. — These  experiments  corroborate  the  conclusions 
drawn  from  analyses  of  the  two  foods  {see  this  vol.,  p.  301). 

Composition  of  Brandy  Distillery  Residues.  By  de  Leuw 
{Bied.  Centr.,  1881,  42). — The  composition  of  most  artificial  feeding 
stuffs  is  constant  within  certain  limits,  but  the  above  residues  are 
very  variable  in  composition,  which  depends  on  the  degree  of  fermen- 
tatiou,  &c.  To  enable  the  buyer  to  judge  of  the  amount  of  material 
^0  give  as  food  (for  the  water  varies  from  92 — 87,  and  dry  matter  from 
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8 — 13  per  cent.),  the  following  method  of  calculation  is  recommended  : 
— Add  together  the  constituents  of  the  materials  employed  in  the 
distillery  (maize,  &c.),  subtract  from  the  sum  the  quantity  of  starch 
which  is  converted  into  alcohol  (1  kilo,  starch  producing  716  c.c. 
absolute  alcohol) ;  divide  the  result  by  the  number  of  litres  of 
"  grains  "  purchased,  and  the  quotient  is  the  composition  of  1  litre. 

E.   W.  P. 

American  Flesh-meal  for  Milch  Cows.  By  M.  Schrodt  and 
H.  V.  Peter  (Bied.  Centr.,  1881,  29 — 32). — The  experiments  on  two 
cows  were  continued  over  89  days  divided  into  four  periods,  and  during 
those  periods  the  cows  were  fed  with  a  mixture  of  hay,  roots,  bran, 
rape  cake,  and  to  this  was  added  in  the  2nd  and  3rd  periods  starch 
and  flesh-meal ;  the  daily  ration  and  nutrient  ratio  of  the  foods  were 
during — 

Dry  matter.  -Nutrient  ratio. 

Period     I   9-8    kilos.  1  :  4-8 

„       n   9-81      „  1  :  4-3 

„     III   10-15      „  1  :4-3 

„      IV   9-80      „  1  :  4-8 

Flesh-meal  increased  the  yield  of  milk  and  of  fat,  although  the  per- 
centage of  fat  was  not  increased ;  compared  with  oil  cake  and  other 
nitrogenous  foods  employed,  there  was  a  saving  of  2  per  cent,  a  head 
per  diem  ;  the  taste  of  the  milk  and  butter  was  not  affected. 

E.  W.  P. 

Comparative  Experiments  on  the  Manurial  Values  of 
Soluble,  Reduced,  and  Precipitated  Phosphates,  on  Sandy 
Soils.  By  C.  MuLLER  and  W.  C.  Mullee-Scheesrl  (Bied.  Centr,, 
1881,  21 — 24). — Seven  plots  of  1  morgenwere  selected  for  the  growth 
of  oats  on  a  light  soil,  which  for  ten  years  previously  had  been  grazed 
by  sheep.  Plots  1  and  7  were  unmanured,  and  the  others  were 
manured  with  15  lbs.  nitrogen  as  Chili  saltpetre,  and  in  addition  as 
follows: — (2)  30  lbs.  soluble  phosphoric  acid;  (3)30  lbs.  phosphoric 
acid,  of  which  11  lbs.  were  soluble,  and  19  lbs.  reduced ;  (4)  11  lbs. 
soluble  phosphoric  acid;  (5)  30  lbs.  phosphoric  acid  as  precipitated 
phosphate.  The  results  of  the  harvest  show  that  in  a  pecuniary  way 
there  was  a  great  gain  in  manuring.  Plots  2 — 5  show  increase  of 
yield  by  phosphates  over  nitrogen  only.  Plots  2  and  5  show  that  both 
the  yield  of  grain  and  straw  is  increased  by  soluble  over  insoluble 
phosphates.  From  plots  3  and  4  we  gather  that  reduced  phosphates 
are  of  great  advantage,  to  the  amount  of  14  per  cent,  above  that 
quantity  produced  by  soluble  phosphates  only  ;  and  it  is  evident  from 
the  examination  of  plots  2  and  3  that  the  partial  substitution  of  a 
soluble,  by  a  reduced  phosphate,  exercises  a  beneficial  effect  on  the 
yield  of  grain,  to  the  amount  of  5  per  cent.,  the  straw  and  chaff 
remaining  about  the  same  in  both  cases.  E.  W.  P. 

African  Guano.  By  A.  Peteemann  (Bied.  Centr.,  1881,  12). — 
The  following  analysis  represents  the  composition  of  a  South  African 
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gnano  imported   into   Belgium   from  Halifax   and   Ichaboe  Islands, 
&c. : — 

H2O  =  21*66,  organic  matter  and  ammonia  salts  44-89  (N  as  NH3 
=  4-57,  N  in  other  forms  9-.20),  K2O  =  2-00,  Na^O  4-25,  CaO  =  8-18, 
MgO  =  0-60,  FeiOa  =  0*14,  P0O5  =  2'85 ;  P2O5  (soluble  in  acids),  5-95, 
SO3  =  0-43,  CI  176,  SiOa  7'69.  The  guano  is  dry,  fine,  light  brown, 
contains  feathers  and  friable  crystalline  lumps,  and  the  ash  is  white. 
The  portion  insoluble  in  acid  consists  of  quartz,  mica,  and  fragments 
of  diatoms.  E.  W.  P. 


Analytical  Chemistry, 


I 


Use  of  Potassium  Permanganate   in   Volumetric   Analysis. 

By  C.  ZiMMERMANN  {Ber.,  14,  779 — 782). — In  titrating  with  potassium 
permanganate  the  author  finds  that  the  inaccuracy  due  to  the  pre- 
sence of  hydrochloric  acid  may  be  avoided  by  adding  a  solution  of 
manganese  sulphate.  20  c.c.  of  a  solution  of  manganese  sulphate, 
containing  1  gram  of  the  salt  in  5  c.c.  of  water,  is  sufficient  to  insure 
accuracy  in  the  titration  of  iron  by  permanganate,  even  in  presence  of 
50  c.c.  of  free  hydrochloric  acid  (sp.  gr.  112).  The  above  holds  for 
the  titration  of  uranous  salts  also.  P.  P.  B. 

Influence  of  Ammonia  on  the  Estimation  of  Bicalcium 
Phosphate.  By  A.  Konig  {Bied.  Gentr.,  1881,  59— 61).— Petermann 
recommends  the  addition  of  ammonia  to  the  citrate  solution,  but  this 
addition  considerably  reduces  the  amount  of  phosphate  dissolved. 
The  same  holds  good  if  superphosphates  are  employed.  When  also 
the  phosphoric  acid  is  estimated  in  the  alkaline  citrate  solution  by 
magnesia  mixture,  part  of  the  lime  is  carried  down  and  estimated  as 
magnesium  pyrophosphate  ;  the  lime  thus  carried  down  is  generally 
2 — 3  per  cent,  of  the  precipitate.  Some  of  the  phosphate  remains  in 
solution,  and  is  not  precipitated  by  magnesia.  E.  W.  P. 

Action  of  Citric  Acid  on  Phosphates.  By  A.  Grupe  and  B. 
TOLLENS  (Ber.,  14,  754— 758).— In  this  Journal  (38,  825)  an  ac- 
count is  given  of  the  action  of  ammonium  citrate  on  phosphates  :  the 
authors  propose  to  replace  this  reagent  by  a  0*25  per  cent,  solution  of 
citric  acid.  This  solution  dissolves  diculcium  phosphate,  ammonium 
magnesium  phosphate,  iron  and  aluminium  and  also  tricalcium  phos- 
phates. It  dissolves  about  11'6  per  cent,  of  bone  earth,  and  amounts  of 
the  natural  phosphates  varying  with  their  nature.  Water  containing 
carbonic  anhydride  behaves  in  a  somewhat  similar  manner,  dissolving 
8'25  per  cent,  of  phosphoric  acid  in  tricalcium  phosphate,  and  16'25  per 
cent,  of  the  acid  in  dicalcium  phosphate. 

To  estimate  the  phosphate  dissolved  out  by  ammonium  citrate  or 
citric  acid,  the  solution  is  evaporated  to  dryness  with  lime,  and  the 
product  ignited  to  remove  organic  matter.  The  ignited  mass  is  treated 
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with  water  and  nitric  acid,  and  the  phosphoric  acid  removed  by  molybdic 
acid.  The  phosphoric  acid  dissolved  by  citric  acid  may  be  directly 
precipitated  by  molybdic  acid,  and  estimated  as  magnesium  ammo- 
nium phosphate.  P.  P.  B. 

Direct  Estimation  of  Alumina  in  Presence  of  Iron.    By  E. 

Donate  (Wien.  Akad.  Ber.,  82,  729— 732).— This  method  depends  on 
the  fact  that  aluminium  does  not  form  compounds  with  cyanogen,  like 
iron. 

When  solutions  of  aluminium  containing  iron  in  the  ferrous  state 
are  treated  with  excess  of  potassium  cyanide  and  a  little  potassium 
hydroxide,  the  brown  precipitate  of  ferrous  oxide  and  cyanide  is  com- 
pletely redissolved,  with  formation  of  potassium  ferrocyanide. 

A  conveniently  small  known  volume  of  the  concentrated  solu- 
tion is  nearly  neutralised  with  ammonia,  and  the  iron  completely 
reduced  with  sodium  thiosulphate  solution.  It  is  then  slowly  added 
to  a  hot  slightly  ammoniacal  solution  of  potassium  cyanide  (con- 
taining about  15  to  20  grams  KCy  to  O'l  to  0'3  gram  FeO.  The 
solution  is  cooled  as  rapidly  as  possible,  rendered  acid  with  acetic 
acid,  and  ammonium  carbonate  is  added  in  slight  excess.  The  precipi- 
tated alumina  is  generally  white,  and  may  be  treated  as  usnal. 
/  The  trial  analyses  are  satisfactory.  W.  R.  H. 

Volumetric  Determination  of  Chromium  and  Manganese  in' 
presence  of  Ferric  Oxide  and  Alumina.  By  E.  Donate  {Ber.,  14,, 
982 — 983). — When  a  neutral  solution  containing  chromium  sesqui-j 
oxide  is  added  to  a  hot  solution  of  potassium  permanganate  which  basi 
been  rendered  strongly  alkaline  by  the  addition  of  sodium  carbonai 
and  hydroxide,  the  chromium  sesquioxide  is  oxidised  to  chromic  acid, 

MuzOt  +  CraOa  =  2Cr03  +  2Mn02. 

The  reaction  is  complete  when  the  purple  colour  of  the  permanganat 
is  destroyed. 

On  the  addition  of  a  manganous  salt  to  a  hot  alkaline  solution  ol 
permanganate,  the  following  reaction  takes  place  :    3MnO  -f  MnzO?  =1 
5Mn02.     Since  these  reactions  are  not  interfered  with  by  the  presencej 
of  ferric  oxide  and  alumina,  they  may  be  advantageously  used  in  the 
volumetric  estimation  of  chromium  and  manganese.  W.  0.   W. 

Separation  of  Silver  from  Lead.  By  E.  Donate  (Wien.  Akad. 
Ber.,  82,  733 — 735). — This  method  depends  on  the  fact  that  ammo- 
niacal silver  solutions,  heated  to  the  boiling  point  with  glycerol,  are 
not  changed,  but  on  adding  sodium  or  potassium  hydroxide  the 
silver  is  precipitated  as  a  fine  grey  powder  or  mirror,  this  reaction 
being  very  delicate.  Lead  solutions  under  the  same  circumstances 
are  quite  unaltered  on  boiling. 

The  nitric  acid  solution  of  the  two  metals  is  treated  with  4 — 5  c.c. 
pure  glycerol,  a  slight  excess  of  ammonia  solution,  and  10 — 15  c.c.  con- 
centrated potassium  or  sodium  hydroxide,  kw hereby  a  clear  solution  is 
obtained.      On  heating   for    3 — 5  minutes   to  the  boiling    point,  all 
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the  silver  will  be  thrown  down,  and  shonld  be  washed  with  hot  dilute 
acetic  acid. 

The  separation  is  equally  good  in  the  presence  of  bismuth  and 
copper.  W.  R.  H. 

Quantitative  Estimation  of  Dust  in  Workshops.  By  W.  Hesse 
{Bingl.  polyt.  /.,  240,  52 — 55). — By  means  of  an  aspirator  the  air  to 
be  examined  was  sucked  through  a  small  glass  tube  filled  with  cotton- 
wool. A  gas  meter  was  placed  between  the  aspirator  and  the  glass 
tube.  Before  and  after  the  operation  the  glass  tube  and  the  contents 
are  dried  in  a  desiccator  over  sulphuric  acid,  and  the  difference  in 
weight  after  the  operation  shows  the  qnantity  of  dust  present  in  a 
certain  volume  of  air.  Thus  the  author  has  analysed  the  air  of  works 
of  different  design,  and  the  results,  which  are  tabulated  in  the  original 
paper,  seem  to  show  that  in  some  cases  air  may  be  contaminated  largely 
with  dust  without  injuriously  affecting  the  workmen,  e.g.,  in  corn-mills, 
ironworks,  &c. ;  whilst  in  other  cases,  such  as  mechanical  weaving, 
brush-making,  cutting  off  the  long  hairs  of  skins,  and  similar  opera- 
tions, the  air  may  contain  less  dust,  and  yet  have  a  serious  influence  on 
the  health  of  the  men.  Moreover,  it  is  most  important  to  ascertain 
whether  or  not  the  dust  in  the  air  to  be  inhaled  acts  on  the  organism. 

D.  B. 

Detection  of  Logwood  in  Wine.  By  A.  Pizzi  (Gazzetta,  11, 120 — 
124). — When  a  solution  of  logwood  is  treated  with  manganese  dioxide, 
it  becomes  brown,  and  this  brown  liquid  by  the  action  of  zinc  and 
hydrochloric  acid  gives  a  colourless  solution  of  hasmatoxylin ;  this 
may  be  detected  by  the  ordinary  reagents  for  that  substance,  alkalis 
and  their  carbonates  giving  a  blue- violet  coloration  ;  calcium  hydroxide 
a  red-violet ;  tin  dichloride  or  ammonium  molybdate  in  a  solution 
slightly  acid  with  nitric  acid,  a  violet  coloration.  Advantage  has  been 
taken  of  this  reaction  for  the  detection  of  logwood  in  wnnes ;  20  c.c.  of 
the  wine  is  agitated  with  2  grams  finely  powdered  manganese  dioxide, 
filtered,  and  the  brown  liquid  treated  with  zinc  and  hydrochloric  acid, 
which  reduces  the  oxidised  logwood  colouring  matter  to  ha^matoxylin. 
The  solution  is  then  divided  into  several  portions,  and  tested  with  the 
reagents  given  above.  The  author  hap  examined  wines  to  which  other 
red  colouring  matters  have  been  added,  and  although  these  yield  brown 
solutions  with  manganese  dioxide,  the  reduced  solution  does  not  give 
the  hsematoxylin  reactions ;  Brazil  wood  is  the  only  one  which  has 
any  analogy  with  logwood,  but  here  also  there  are  difierences.  The 
author  is  investigating  a  method  for  distinguishing  it  from  log- 
wood. C.  E.  G. 

Asparagine.  By  F.  Meuniee  (A^in.  Agronomiques,  6,  275 — 281). 
— The  author  finds  that  the  determination  of  asparagine  by  the  method 
of  Sachs  and  Kormann,  depending  on  the  measurement  of  the  nitrogen 
evolved  by  the  action  of  nitrous  acid,  is  inaccurate.  Ho  has  devised 
the  following  process,  which  depends  on  the  production  of  potassium 
aspartate  and  ammonia,  when  asparagine  is  treated  with  potassium 
hydroxide.  The  crushed,  dried,  and  weighed  substance  is  placed  in  a 
little  bag  with  meshes  small  enough  to  retain  the  starch ;  this  is  placed 
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in  a  porcelain  dish,  exhausted  with  boiling  water,  the  filtered  solution 
is  heated  with  subacetate  of  lead  to  precipitate  albuminoids  and  leucine, 
and  the  excess  of  lead  is  removed  from  the  filtrate  by  sodium  hydrogen 
carbonate.  The  filtrate  from  the  lead  carbonate  is  distilled  with 
potassium  hydroxide,  and  the  ammonia  collected  and  titrated  as  in 
Schloesing's  method.  When  ammonium  salts  are  present,  they  must  be 
separately  esti  aiated.  The  author  has  experimented  on  the  germination 
of  peas  and  beans  in  water,  in  light  and  in  the  dark,  and  has  verified 
by  the  above  method  of  estimation,  (1)  that  the  amount  of  asparagine 
formed  varies  with  the  duration  of  growth  and  the  nature  of  the  seed ; 
(2)  that  in  the  first  phase  of  germination  the  same  quantity  of  aspara- 
gine is  formed  in  the  light  as  in  the  dark,  whilst  at  a  later  stage  the 
asparagine  disappears  in  plants  germinating  in  the  light,  but  persists 
in  the  etiolated  plant.  This  last  observation  is  explained  by  admitting 
that  asparagine  becomes  transformed  into  proteids  by  means  of  the 
carbohydrates  produced  by  assimilation,  and  when  these  are  used  up 
to  sustain  respiration,  the  asparagine  consequently  accumulates.  The 
seeds  of  peas,  haricots,  lupins,  and  beans  do  not  contain  asparagine. 
In  the  seeds  of  yellow  lupins,  grown  in  water  in  the  light,  the  author 
found  tyrosine,  which  is  absent  in  seeds  grown  in  the  ordinary 
manner.  J.  M.  H.  M. 

Determination  of  Undecomposed  Pat  in  Mixtures  of  Fatty 
Acids.     By  0.   Hausatviann    {Dingl.  pohjt   J.,    240,   62— 65).— The 
author  mentions  that  Nitsche's  method  depending  on  the  insolubility?] 
of  the  neutral  fats  in  alcohol,  is  not  trustworthy,  as  the  neutral  fatefj 
are  not  altogether  insoluble,  even  in  pure  alcohol ;  moreover  the  metho( 
occupies  a  long  time.     The  latter  objection  applies  also  to  the  glycerol 
method,  hence   it  is  best   to  determine   the   fatty  acid    in  the   fattyJ 
masses  by  titration.     By  adding  caustic  alkali  to  an  alcoholic  solutioi 
of  fatty  acid  and  neutral  fat,  drop  by  drop,  the  free  fatty  acid  onh 
becomes  fixed,  the  neutral  fat  remaining  unaltered ;  but  if  an  excess  oi 
alkali  is  added  at  once,  the  neutral  fat  is  decomposed,  and  is  convert* 
into  a  soap,  together  with  the  fatty  acid.     This  method  can  be  applied 
manifold  determinations,  e.g.,   for  investigating  the  progress  of  th( 
decomposition  in  the  autoclaves,  in  order  to  determine  by  intermittent 
titrations  the  quantity  of  fatty  acid  which  is  formed.  D.  B. 

Composition  of  Milk  from  the  same  Cow  on  Consecutive 
Days.  By  C.  v.  Boreies  (Bied.  Centr.,  1881,  63).— The  analyses 
show  that  very  great  variation  exists  in  the  daily  composition  of  cow's 
milk.  E.  W.  P. 


Technical   Chemistry. 


Photochemistry  of  Silver  Bromide.  By  J.  M.  Eder  (Chem. 
Centr.,  1880,  748—752,  and  761— 768).— The  experiments  referred  to 
below  were  all  made  with  emulsions  of  the  haloid  silver  salfs. 
(a.)   Silver  bromide  disseminated  through  an  indifferent  substance,  such 
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as  collodion  pyroxylene.  Silver  bromide,  prepared  with  an  excess  of 
silver  nitrate,  and  in  thin  layers,  is  white  by  reflected  light,  and 
permits  the  penetration  of  more  light  from  the  violet  than  from  the 
red  end  of  the  spectrnm  ;  it  is  much  more  sensitive  than  when  pre- 
pared with  excess  of  potassium  bromide,  and  is  also  far  more  easily 
reducible  by  chemical  developers.  This  action  probably  depends  on 
the  presence  of  traces  of  silver  nitrate.  Bromide  of  silver,  prepared 
with  excess  of  potassium  bromide,  is  yellow  by  reflected  light.  By 
increasing  the  excess  of  soluble  bromide,  the  sensitiveness  is  rapidly 
diminished,  whereas  the  presence  of  soluble  chlorides  has  no  effect  in 
this  respect. 

(6.)      Silver    bromide,    disseminated    through    an    easily    oxidisable 
organic    substance,     such    as    gelatin     or    gum,    which    favours    the 
reduction  of  the  silver  salt  by  light.     iSilver  bromide,  prepared  with 
excess  of  nitrate,  is  but  little  more  sensitive  than  when  pre  paired  with 
excess  of  bromide,  although  it  forms  a  more  intense  picture.     Large 
excess  of  silver  nitrate  induces  a  reduction  of  the  bromide,  even  if 
light  is  excluded.       Bromide  of  silver  suspended  in  gelatin,  with  a 
slight  excess  of  soluble  bromide,  is  from  4  to   6  times  more  sensitive 
than  when  disseminated  through  indifferent  collodion  with  excess  of 
nitrate,  and  20  to  40   times  more  sensitive  than  a  bromide  of  silver 
emulsion  with   excess    of  soluble  bromide  prepared   with   collodion. 
Large  excess  of  soluble  bromide  is  very  objectionable.     A  day's  diges- 
tion of, the  aqueous  silver  bromide  gelatin  emulsion  at  30  — 50°C., 
greatly  increases  its  sensitiveness,  and  causes  it  to  assume  a  green 
colour  by  reflected  light,  and  no  longer  permits  the  penetration  of  red 
rays,  but  allows  the  passage  of  a  large  proportion  of  blue  rays.     After 
several  days'  digestion,  the  emulsion  becomes  much  more  sensitive  than 
any  other  known  body.     These  results  refer  more  especially  to  prepa- 
rations made  with  an  excess  of  soluble  bromide.     After    very  long 
digestion  (8 — 14  days)  it  is  blackened  by  developers,  even  though  light 
has  been  excluded.     A  moderate  temperature  (30 — 60",  according  to 
circumstances)  for  digestion  in  the  preparation  of  the  emulsion,  favours 
its  sensitiveness,  whilst  the  presence  of  too  much  soluble  bromide  has 
the  opposite  effect.     The   bromide   should   not  be   increased  beyond 
24  parts  of  KBr  to  30  parts  of  AgNOa.     Free  chlorine,  bromine,  iodine, 
and  nitrous  acid  destroy  the  sensitiveness  if  allowed   to  act  before 
exposure  to  light,  and  after  exposure  prevent  the  development  of  the 
latent  picture.     Halogen  acids,  sulphuric  acid,  and  organic  substances, 
such  as  acetic  acid,  also  have  a  deleterious  effect,  although  less  so  than 
oxidising  agents.     Perchlorides    entirely  destroy  the  latent  picture ; 
monochlorides   and   monobromides  delay  the    photochemical    action ; 
whilst  alkalis,  and  more  especially  ammonia,  accelerate  it  considerably, 
owing  probably    to   its  increasing   the  solubility   of    the  silver  salts. 
The  author  recommends  the  following  process  for  preparing  a  plate  of 
greater  sensitiveness  than  any  other  : — A  gelatin  emulsion  is  made  by 
digesting  at  32 — 46°  for  from  four  to  seven  days,  whereby  the  silver 
bromide  is  obtained  in  a  very  finely-divided  granular  condition.     The 
emulsion  is  then  allowed  to  cool  to  37°,  and  1^  to  2  per  cent,  ammonia 
added,  and  the  whole  digested  for  1|  to  2  hours  at  this  temperature  ;  the 
emulsion  is  then  allowed  to  solidify,  and  after  washing,  is  ready  for  use. 
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Organic  bodies  which  absorb  bromine  (as  gelatin,  tannin,  &c.) 
act  as  sensitisers  in  presence  of  soluble  bromide,  bnt  not  in  pre- 
sence of  excess  of  silver  nitrate.  In  all  cases,  the  direct  development 
of  the  silver  bromide  by  an  oxidisable  body  greatly  favours  the  sensi- 
tiveness of  the  plate.  Temperature  differences  of  5 — 25°  appear  to 
have  no  influence.  Damp  plates  are  less  sensitive  than  dry  plates. 
The  stronger  the  reducing  action  and  the  more  concentrated  the 
developer,  the  shorter  the  time  required  for  exposure ;  warming  of  the 
developer  by  5°  or  10°  has  also  the  same  effect.  Electrochemical 
actions  appear  to  play  an  important  part  in  the  development  of  the 
latent  picture.  The  author  considers  that  the  photochemical  decom- 
position of  silver  bromide  is  not  a  special  process,  but  is  the  result  of 
a  partial  loss  of  bromine,  which  is  also  producible  by  other  means.  It 
has  long  been  known  that  silver  iodide,  prepared  with  an  excess  of 
soluble  iodide,  is  scarcely  sen&itive  to  light,  and  prepared  with  excess 
of  nitrate,  is  less  sensitive  than  the  analogous  bromide  of  silver, 
although  iodide  of  silver  is  much  more  sensitive  towards  developers 
than  either  the  chloride  or  bromide.  Mixtures  of  bromide  and  iodide 
are  less  sensitive  than  the  pure  bromide,  and  mixtures  of  bromide  and 
chloride  have  no  special  advantage.  T.  C. 

Novelties  in  the  Soda  Industry.  (Dmgl.poh/t.  7.,  239,  392— 
401.) — G.  Lunge,  in  continuation  of  former  communications  (this  vol., 
193),  gives  a  method  for  the  estimation  of  sulphur  in  pyrites,  which 
avoids  the  sources  of  error  incidental  to  Fresenius's  process,  namely, 
the  solubility  of  the  barium  sulphate  in  hydrochloric  acid  and  ferric 
chloride,  and  the  precipitation  of  ferric  oxide  along  with  the  barium 
sulphate.  As  soon  as  the  clear  solution  boils,  it  is  removed  from  the 
source  of  heat,  precipitated  with  a  boiling  solution  of  barium  chloride, 
allowed  to  remain  for  15 — 20  minutes  until  clear,  and  washed  first  by 
decantation  with  boiling  water,  and  then  on  to  the  filter  in  the  usual 
way.  The  solution  should  on  no  account  be  heated  after  the  barium 
chloride  has  been  added,  as  otherwise  iron  is  precipitated. 

Powell  proposes  to  prepare  calcium  sulphate  by  passing  sulphurous 
anhydride  (and  air  ?)  over  powdered  calcium  oxide,  hydrate,  or  car- 
bonate. Pohl  prepares  sodium  sulphate  by  passing  sulphurous  anhy- 
dride and  air  into  a  boiling  solution  of  sodium  chloride. 

Rendering  Soda-lye  Caustic. — Jurisch  states  that,  on  the  average, 
1,000  kilos,  of  70  per  cent,  caustic  soda  contains  670  kilos.  NazO  as 
sodium  hydrate,  and  30  kilos.  Na20  as  carbonate.  To  render  this 
670  kilos.  NajO  caustic  if  it  existed  as  carbonate,  would  require 
605-16  kilos.  CaO  ;  in  practice,  however,  it  is  found  to  require  678"8 
kilos.  CaO,  or  738  kilos,  of  good  lime  (9^  per  cent.  CaO).  As,  how- 
ever, soda  ash  and  red  liquors  both  contain  caustic  soda  ready  formed, 
proportionally  less  lime  is  required.  The  author  also  notices  the  loss 
of  sodium  compounds  remaining  in  the  lime  sludge  (comp.  this  vol., 
p.  508).  In  order  to  avoid  this,  Parnell  employs  a  lye  of  1"16  to 
1*18  sp.  gr.,  and  heats  at  140°  to  145"  under  pressure,  when  little  or 
none  of  the  lime  compound  containing  sodium  is  formed.  A  short  de- 
scription is  given  of  the  special  form  of  apparatus  he  employs 
The  lye  obtained  in  this  way  is  evaporated  until  it  boils  at   12l°; 
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sufficient  sodium  nitrate  is  then  added  to  entirely  decompose  the  sul- 
])hides,  and  the  evaporation  continued  until  the  temperature  rises  to 
149°.  It  is  then  allowed  to  cool,  and  the  salts  which  separate  are  re- 
moved. The  clear  lye  is  then  drawn  off  and  again  evaporated. 
Experimental  trials  have  been  made  of  rendering  the  liquors  of  1*13 
to  116  sp.  gr.  caustic  by  long  heating  with  lime  in  open  vessels,  air 
and  steam  being  blown  in. 

In  analysing  the  lime  sludge,  Parnell  recommends  the  following 
process  for  determining  the  CaCO;,,  CaO.  and  NmoO  : — 

(I.)  10  grams  are  titrated  with  normal  nitric  acid  (A  c.c.  suppose), 
after  the  sulphides,  &c.,  have  been  oxidised  by  hydrogen  peroxide. 

(2.)  10  grams  are  decomposed  with  ammonium  chloride  and  suffi- 
cient water  to  keep  in  solution  all  the  ammonia  liberated  by  the  free 
lime  and  soda,  make  up  to  500  c.c,  and  titrate  250  c.c.  of  the  clear 
solution  with  normal  nitric  acid  (B  c.c.  for  the  10  grams  suppose). 

(3.)  10  grams  are  repeatedly  evaporated  to  dryness  with  ammonium 
carbonate  to  convert  the  free  lime  into  carbonate ;  on  extracting 
with  water,  the  sodium  carbonate  is  dissolved  and  estimated  by 
standard  acid  (C  c.c.  suppose).  Instead  of  using  ammonium  carbo- 
nate, carbonic  anhydride  may  be  passed  into  the  solution.  In  cal- 
culating the  amount  of  the  three  chief  ingredients,  the  following 
formulae  may  be  used  : — 

CaC03  =  (A  -  B)  c.c,  CaO  =  (B  -  C)cc.,  and  Na,0  =  C  c.c. 

J.  Wells  and  also  J.  Menzies  propose  to  render  alkalis  caustic 
by  treating  the  carbonates  with  lime  under  pressure,  but  without 
the  application  of  heat.  C.  E.  G. 

Oxidation  of  Soda-liquors.  By  K.  W.  Jurisch  (Dinfjl.  polyt. 
/.,  240,  55 — 61).- — In  order  to  occasion  a  saving  in  saltpetre  in 
the  manufacture  of  caustic  soda,  the  oxygen  of  the  air  has  been 
used  for  the  last  25  years  to  oxidise  the  sodium  sulphide  present  in 
the  liquors.  Although  the  oxidation  of  the  sulphide  only  advances 
sufficiently  to  form  sodium  dithionate,  the  process  is  very  econo- 
mical, as  the  oxidation  may  be  completed  witli  one  half  the  usual 
quantity  of  saltpetre. 

Since  1878  the  "  red  liquors "  have  been  oxidised  in  vertical 
cylinders,  instead  of  being  treated  in  flat  pans,  which  always  gave  rise 
to  imperfect  oxidation.  The  oxidation  cylinders  are  4  meters  high  and 
2*3  meters  in  diameter.  A  pipe  15  cm.  thick  is  fixed  in  the  centre  of 
the  cylinder,  the  upper  end  of  which  carries  a  Korting's  injector, 
whilst  the  lower  end,  about  30  cm.  from  the  ])ottom  of  the  cylinder,  is 
connected  with  a  system  of  perforated  branch-pi})es,  the  holes  5  mm. 
wide,  looking  downwards.  The  chaige  amounts  to  about  7,000  litres 
of  "  red  liquors,"  of  50 — 60°  Twaddle  per  cylinder.  7,000  litres  at 
200  grams  (per  litre)  total  NaoO,  contain  1,400  kilos.  Na^O.  One  ton 
70  per  cent,  caustic  soda  contains  700  kilos.  Na-^O  ;  hence  each  charge 
would  yield  2  tons  caustic  soda.  However,  as  only  three-fourths  of 
the  alkali  present  in  the  liquors  is  utilised  in  the  formation  of  caustic 
soda,  the  other  fourth  being  separated  in  the  form  of  salts,  each 
charge  produces  1"5  tons  of  caustic  soda.     The  cost  of  fuel  in  oxidising 
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eiiougli  liquors  to  produce  1  ton  caustic  soda  is  estimated  at  4'65 
marks,  taking  the  price  of  coal  at  6  marks  per  ton. 

Pauli's  metliod  is  said  to  be  still  more  economical.  It  is  proposed 
to  use  1  gram  MnCl2  for  1  litre  soda  liquor-s,  but  it  has  been  found 
more  advantageous  to  utilise  Weldon-mud  of  tbe  same  constitution  as 
used  for  the  preparation  of  chlorine.  The  oxidation  of  the  sodium 
sulphide  is  materially  facilitated  by  the  presence  of  the  manganese 
dioxide,  which,  is  reduced.  The  MnO  may  become  oxidised  imme- 
diately to  MuaOs  or  MnO„  and  thus  act  as  a  transferer  of  atmospheric 
oxygen  to  the  sodium  sulphide.  This  process  is  said  to  go  on  until 
all  the  sodium  sulphide  has  been  oxidised.  D.  B. 

New  M-ethods  for  the  Desulphurisation  of  Alkaline  Solu- 
tions. By  ScHEURBE-K^STNER  (Cowpt.  Tend.,  92,  878 — 881). — The 
sulphides  in  alkaline  liquids  are  usually  oxidised  by  blowing  a 
stream  of  air  through  the  liquid.  The  operation  may  be  facilitated 
and  rendered  much  more  rapid  by  adding  manganese  dioxide,  in  the 
form  of  paste,  in  the  proportion  of  20  kilos,  of  the  oxide  to  about 
1,200  kilos,  of  sodium  salt.  Under  these  conditions  the  oxidation 
takes  place  in  little  more  than  half  the  time  required  when  a  stream 
of  air  is  simply  blown  through  the  liquid.  The  manganese  dioxide 
oxidises  the  altaline  sulphide,  and  the  reduced  oxide  is  again  oxidised 
by  the  oxygen  of  the  air  blown  in.  When  using  the  old  method, 
oxidation  of  the  sulphide  ceases  with  the  formation  of  thiosulphate ; 
when  manganese  is  added,  the  thiosulphate  is  partially,  altbougli  never 
entirely,  converted  into  sulpbate.  If  it  is  necessary  to  completely 
oxidise  all  sulphur  compounds,  the  electrolytic  metliod  of  Merle  and 
Co.  may  be  employed.  For  this  method  a  voltaic  current  is  more 
economical  than  a  current  from  a  dynamo-electric  machine.  When  it 
is  not  necessary  to  carry  the  oxidation  further  than  the  formation  o^ 
thiosulphate,  oxidation  by  means  of  a  current  of  air,  with  addition  of 
manganese,  is  cheaper  than  the  electrolytic  method.  C.  H.  B. 

'  Phosphorite  from  the  South  of  Prance.  By  L.  L'Hote  {Bled. 
Centr.,  1881,  14). — Phosphorite  from  the  south  of  France  contains 
70  per  cent,  of  tricalciura  phosphate  and  12  of  <;arbonate.  For  the 
preparation  of  precipitated  phosphate  from  this  mineral,  and  indeed 
from  others  poorer  in  phosphate,  it  is  recommended  to  heat  the 
mineral  to  a  dull  red  in  a  current  of  steam,  when  the  carbonate  is 
decomposed,  and  the  resulting  mass  is  friable.  The  powder  obtained 
is  then  treated  with  very  dilute  acid,  when  the  phosphate  sinks  to  the 
bottom  of  the  vessels,  remaining  undissolved.  Thus  a  poor  phosphate 
may  be  concentrated  by  removal  of  the  other  forms  of  calcium. 

E.  W.  P. 
Malleable  Cast-iron.  By  L.  Forquignon  (Compt.  rend.,  91, 
817 — 819). — Since  the  discovery  of  malleable  cast-iron  by  Reamur 
in  1772,  very  little  work  has  been  done  in  connection  with  the 
chemistry  of  this  substance.  The  calorimetric  experiments  of  Troost 
and  Hautefeuille  have  shown  that  white  iron  is  produced  with 
absorption  of  heat :  its  carbon  is  wholly  in  combination  with  the 
iron,  and  at  a  temperature   below  its  melting  point  it  is  permanently 
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softened,  whilst  a  deposition  of  carbon  in  the  form  of  graphite  takes 
place  throughout  its  whole  mass.  This  graphite  is  absolutely  amor- 
phous, even  when  magnified  400  diameters;  it  appears  to  be  a  new 
variety  of  carbon,  if  certain  special  characteristics  of  its  "graphic 
acid  "  may  warrant  any  one  in  making  such  an  assertion. 

The  foregoing  reaction  takes  place  only  when  the  iron  is  heated  in 
an  inert  medium,  in  charcoal,  for  example  ;  when  the  metal  is  in  con- 
tact with  a  substance  capable  of  burning  or  absorbing  its  carbon,  a 
secondary  action  results,  the  free  carbon  being  eliminated  from  the 
exterior  layers,  the  equibbrium  set  up  by  the  heating  becomes  slowly 
modified,  a  portion  of  the  grapliito  from  the  centre  of  the  bar  re-enters 
into  combination,  travels  towards  the  exterior,  and  disappears;  this  is 
replaced  in  its  turn  by  another  portion,  and  so  on  until  the  iron  is  re- 
duced to  a  minimum  of  carburation. 

A  small  proportion  of  manganese,  less  than  a  five-thousandth  part, 
hinders  the  softening  of  the  iron,  and  this  property  absolutely  ceases 
to  be  appreciable  when  the  quantity  of  manganese  reaches  2  per  cent. 
The  iron  may  still  continue-  to  lose  carbon  by  oxidation,  and  indeed 
does  so  as  readily  as  when  there  is  no  manganese  present,  but  the 
latter  prevents  entirely  the  production  of  graphite,  and  retains  the 
carbon  in  combination  throughout  the  metallic  mass.  Silicon  can, 
however,  to  a  certain  extent  saturate  the  manganese,  and  thus  set  the 
graphite  at  liberty,  and  allow  softening  to  take  place. 

The  following  facts  have  been  made  out : — 

(1.)   That  a  true  malleable  cast-iron  always  contains  graphite. 

(2.)  A  cast-iron  can  lose  carbon  and  nevertheless  remain  brittle,  if 
no  graphite  lias  been  formed,  or  if  the  quantity  of  graphite  existi)ig 
before  heating  is  not  increased. 

(3.)  A  cast-iron  can  become  malleable  and  soft  without  sensibly 
losing  any  of  its  carbon,  as,  for  instance,  when  it  is  re-heated  in  con- 
tact with  charcoal. 

Hydrogen  gas  at  900"  rapidly  decarburises  white  iron,  v.rhilst  a 
portion  of  the  hydrogen  is  occluded  by  the  metal,  and  remains, 
according  to  the  author,  in  combination  with  the  residuary  carbon. 
Nitrogen  also  is  said  to  exert  a  similar  and  equally  energetic  action. 

Malleable  cast-iron  ap{)ears  to  be  intermediate  between  steel  and 
grey  iron.  It  differs  from  the  latter  by  the  special  nature  of  its  amor- 
phcnifi  graphite,  and  by  its  greater  tenacity;  and  from  steel  by  its  large 
percentage  of  carbon,  and  by  its  feeble  wire-drawing  power. 

J.  W. 

Removal  of  Earthy  Matters  from  Poor  Lead  Ores  by 
Means  of  an  Air-blast.  By  M.  Dklkssk  {(hnitpi.  rend.,  91,  701— 
79H). — In  mining  districts  where  there  is  a  deficient  supply  of  water, 
the  process  of  washing  ores  in  order  to  remove  the  earthy  portions 
cannot  be  well  adopted,  hence  a  method  was  devised  in  which  a  blast 
of  air  applied  in  a  suitable  manner  was-  made  to  do  the  woik  whieli  is 
usually  effected  by  water.  The  proces.s  has  been  carried  out  with 
tolerable  success  in  connection  with  the  poor  lead  ores  of  Genolhae. 
Without  entering  into  details  respecting  the  construction  of  tlie  appa- 
ratus, it  is  sufficient  to  say  that  a  strong  current  of  air  is  forced 
through  successive  layers  of  metallic  webbing,  of  which  the  dimensions 
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are  respectively  4  mm.,  -J  mm.,  and  J^  mm.  The  air  thus  perfectly 
sub- divided  passes  directly  into  a  rectangular  box,  at  one  extremity  of 
which  the  material  in  coarse  powder  is  introduced  in  a  regular  manner 
by  means  of  a  hopper.  As  soon  as  it  meets  the  air-blast,  it  is  blown 
in  the  direction  of  the  further  end  of  the  box,  but  the  poorer  portions, 
that  is,  those  containing  less  lead,  are  suspended  and  carried  away  to 
a  considerable  distance  by  the  blast,  whilst  the  heavier  and  richer 
portions  of  the  ore  fall  almost  perpendicularly ;  by  means  of  a  series 
of  receptacles,  the  ore  can  be  thus  separated  into  various  qualities. 
The  material  must  not  be  too  finely  ground,  or  the  apparatus  does  not 
work  in  a  satisfactory  manner.  As  an  example  of  the  extent  to  which 
the  percentage  can  be  raised  by  the  use  of  the  blast,  an  ore  containing 
only  9  per  cent,  of  lead  was  raised  to  14  per  cent,  after  one  operation, 
and  by  repassing  the  enriched  sample  through  the  apparatus  a  second 
time,  it  was  raised  to  27  per  cent.  It  is  noticeable,  however,  that  the 
proportion  of  silver  steadily  diminishes  at  each  operation  ;  thus  in  the 
examples  given  above,  the  proportion  of  silver  in  the  ore  after  treat- 
ment was  55  grams  per  quintal  of  lead ;  whilst  it  reached  as  high  as 
81  grams  in  the  rough  ore.  An  attempt  was  made  to  work  with  the 
air-blast  the  galena  of  Genolhac,  which  has  a  quartzose  and  dolomitic 
gangue,  but  unsatisfactory  results  only  were  obtained.  J.   W. 

Novelties  in  Metallurgy.  (Dingl.  polyt.  J.,  240,  148—155).— 
Mosler  describes  the  copper  mining  at  Lake  Superior.  The  analysis 
of  the  refined  metal  shows  that  it  is  very  pure. 

Cu.  S.  Ag.  Fe.  O. 

99-961         0-002        0-028        0-007        0-002 

In  order  to  obtain  compact  and  malleable  copper-castings,  Walker 
proposes  to  treat  the  melted  copper  with  1  per  cent,  cryolite,  0*25  per] 
cent,  acetate  of  lead,  and  1  per  cent,  borax,  and  to  pour  the  copperi 
into  moulds  after  10  to  15  minutes. 

In  refining  copper,  Hering  forces  air  through  the  melted  mass  after^ 
the  withdrawal  of  the  first  slag,  until  a  sample  taken  from  the  fusedj 
metal  shows  that  iron  is  absent.  If  arsenic  or  antimony  is  present, 
chlorine  is  first  passed  through  the  b;ith,  and  when  a  sample  on  testing 
shows  the  absence  of  these  impurities,  air  is  again  introduced  into  the 
mass.  The  bath  is  then  freed  from  dross  and  the  copper  reduced  by 
means  of  poling,  i.e.,  introduction  of  carbonic  oxide.  The  dross  is 
again  removed  and  the  copper  exposed  to  the  toughening  process. 
The  bath  is  covered  with  charcoal,  and  a  current  of  carbonic  oxide 
and  phosphorus  vapour  passed  through  until  the  copper  has  attained 
its  full  degree  of  toughness,  whence  it  is  at  once  ladled  out  into 
moulds. 

Schnabel's  process  of  desilverising  raw  lead  by  zinc  depends  on  the 
decomposition  of  the  alloy  by  means  of  steam  into  a  metallic  and  an 
oxidised  part ;  the  latter  is  freed  from  zinc  by  means  of  carbonate  of 
ammonium,  and  the  mixture  of  argentiferous  lead  and  oxide  of  lead 
is  desilverised  by  cupellation  of  the  metallic  part. 

Langer  describes  the  preparation  of  copper,  silver,  and  mercury  at 
the  "  Stefans-foundry  in  the  Zips"  on  a  large  scale. 
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Scheneck  has  made  a  series  of  experiments  on  the  SchmoUnitz 
cementation- waters.  Hitherto  the  quantity  of  iron  used  was  389  kilos, 
for  every  100  kilos,  cementation  copper.  It  was  found  that  by  passing 
the  waters  over  a  mixture  of  iron  and  coke,  262  kilos,  of  iron  were  dis- 
solved for  every  100  kilos,  of  precipitated  copper. 

In  order  to  obtain  silver  and  gold  from  ores  containing  sulphur, 
arsenic,  and  antimony,  de  Vaureal  proposes  to  heat  the  finely  pul- 
verised ore  to  redness  in  a  retort,  and  to  introduce  hydrogen  gas 
simultaneously.  Thus  the  sulphur  is  volatilised  as  sulphuretted 
hydrogen  and  the  arsenic  removed  by  sublimation.  The  residue  is 
ignited  in  the  air.  treated  with  sulphuric  acid  to  dissolve  the  oxide  of 
copper  formed,  then  with  concentrated  hydrochloric  acid  to  dissolve 
the  oxides  of  antimony.  The  chloride  of  silver  in  the  residue  is  re- 
duced with  milk  of  lime  and  a  small  quantity  of  niola::-ses,  and  fused 
with  litharge  and  charcoal. 

Dietzsch  (Berg-  und  Hutttnmun.  Zeit.,  1888,  33  and  57)  describes 
the  occurrence  of  gold  in  the  limestone  rocks  of  Persia ;  Williger 
(ibid.,  1881,  65)  gives  some  data  as  to  the  presence  of  gold  in  Silesia ; 
and  Dietzsch  (ibid.,  1881,  13)  discusses  the  preparation  of  gold  from 
sulphuretted  ores.  A  minute  account  of  the  geological  occurrence  of 
gold  and  platinum  in  Russia  appeared  in  Encjineeriiig,  1881,  31,  163. 

It  is  mentioned  that  Plattner's  process  of  separating  gold  from  the 
substances  with  which  it  is  mechanically  associated  by  means  of 
chlorine  gas  is  less  economical  than  amalgamation. 

Van  Riemsdijk  (Berg,  und  lliitteii man.  Zeit.,  1880,  247;  1881,  2) 
discusses  the  flashing  of  gold,  which  he  attributes  to  superfusion. 

D.  B. 

Wilkinson's  Process  of  Making  Illuminating  Gas  from 
Wood.  By  C.  A.  DoREMUS  (Chetn.  News,  43,  57).— By  heating 
Virginia  pine  in  "  through  retorts,"  and  pushing  the  resulting  char- 
coal, after  the  first  charge,  back  in  the  retort,  and  allowing  the  gas 
made  from  the  secoiid  charge  to  traverse  this  bed  of  red-hot  coal,  the 
following  product  is  obtained:  — 

H.  CHj.  CO.  CO.,.  >s'.  O.        ^']Ia.    II.,S. 

5-40  44-16         33-75         lU-5U         600         0-25         none 

Illuminants  none.  The  above  is  the  composition  of  the  crude  gas 
after  cooling,  3,300  lbs.  pine  yielding  53,832  cubic  feet.  To  give  the 
wood-gas  the  requisite  illuminating  power,  it  is  carburetted  according 
to  the  "binary"  process  adopted  at  Buffalo  in  1872,  which  alters  its 
composition  as  follows  :  — 

Illu- 
H         CH4.         CO.  CO..  N.  O.         Nir^.    n..S.      minants. 

^7-76         11-25         100         15-00         0-75  none  15-25 

21  volumes  of  wood-,  37-4  of  coal-,  and  41-6  of  naphtha-gas  make 
'100  of  commercial  wood-gas.  4*5  gallons  naphtha  are  required  for 
1,000  cubic  feet  of  gas  of  a  candle  power  of  26-53.  D.  B. 
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Removal  of  Carbon  Bisulphide  from  Commercial  Benzene. 

]^y  B.  Nickels  {Chem:  News^  43,  148 — 149). — The  author  applies 
Macagno's  method  for  the  estimation  of  carbon  bisulphide  (this  vol., 
^^08)  to  its  removal  from  benzene. 

200  c.c.  benzene  are  treated  with  20  c.c.  of  a  hot  saturated  solution 
<^f  potash  in  absolute  alcohol,  methylated  or  otherwise,  and  frequently 
shaken  during  two  hours.  The  benzene  is  then  separated  from  the 
potassium  ethyl  dithiocarbonate  which  is  formed,  washed  free  from 
alcohol  with  water,  and  finally  dried  over  plaster  of  Paris.  The  sp. 
gr.  and  refractive  index  of  the  commercial  benzene  thus  purified  will 
indicate  its  composition. 

The  author  suggests  the  application  of  this  method  to  the  removal 
of  carbon  bisulphide  from  benzene  on  the  large  scale. 

L.  T.  O'S. 

Grape-sugar  from  Starch.  By  F.  Alwhn  {Landw.  Vermchs.-Sfaf.. 
26,  312 — 318). — The  author  found  in  four  samples  of  commercial 
starch-sugar  only  60  to  66'4  per  cent,  of  grape-sngar.  He  found,  on 
converting  starch  into  sugar  by  digestion  with  dilute  sulphuric  acid, 
that  the  yield  of  sugar  increased  up  to  a  certain  point  with  the  con- 
centration of  the  acid  and  the  time  employed.  Experiments  were 
luade  by  heating  the  solutions  at  100°,  and,  under  pressure,  at  l08° 
and  114°  respectively.  Acid  of  1  per  cent,  strength  at  108°  converts 
90  per  cent,  of  starch  into  sugar  in  four  hours,  or,  at  114°,  in  three 
hours.  This  process  yields  a  product  with  about  one-third  the  im- 
purity of  ordinary  commercial  starch-sugar.  By  washing  with  alcohol, 
or  by  pressing,  the  greater  part  of  this  dextrin  syrup  can  be  easily 
removed.  J.  T. 

Hurtful  Action  of  Potato-sugar.  By  R.  C.  Kedzie  and  others 
(Bled,  Cenfr.j  1881,  44 — 47). — Kedzie  shows  that  many  sugar  syrups 
made  in  America  have  a  hurtful  action  on  the  human  system,  and  has 
found  in  a  gallon  of  syrup,  of  free  sulphuric  acid,  9*19  grams,  of 
ferrous  sulphate,  1*62  grams,  and  of  lime,  46'91  grams.  Potato-sugar 
employed  for  the  manufacture  and  improvement  of  wine  and  beer 
^ften  contains,  according  to  Nessler  and  Barth,  a  considerable  quan- 
tity of  an  unfermentable  substance ;  this  produces  illness  in  those  per- 
sons who  drink  of  the  spirit  prepared  from  such  sugar.  The  same 
effects,  according  to  Schmitz,  are  produced  by  the  unfermentable  com- 
pounds present  in  commercial  grape-sugar.  E.   W.  P. 

New  Fermentation  of  Beetroot-molasses.  By  A.  Neale, 
M.  Maeckek,  and  H.  Beiem  {Bied.  Centr.,  1881,  48 — 57). — It  fre- 
quently happens  that  beetroot-molasses  resist  the  action  of  the  ferments. 
When  alkaline,  they  will  not  ferment  at  all ;  but  when  they  are  acidified 
with  sulphuric  acid,  fermentation  proceeds,  although  ver}^  slowly  and 
incompletely.  Such  molasses  are  found  to  contain,  besides  the  usual 
substances,  butyric,  caproic,  and  other  organic  acids,  nitrates  and 
nitrites.  Experiments  show  that  this  resistance  to  fermentation  is 
due  to  the  nitrites  and  free  acids  (except  acetic),  especially  caproic 
a<3id.     When  such  molasses  are  worked,  it  is  advisable  to  add  chalk. 
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wliicli,  by  removing  the  organic  acids,  renders  the  condition  of  the 
molasses  normal.  E.   W.  P. 

Creaming  of  Milk  in  Earthen  Pans.  By  M.  Sghrodt  (Bied. 
Centr.,  1880,  897 — 899). — This  is  a  report  of  a  series  of  experiments 
on  the  amount  of  cream  obtainable  from  tlie  same  milk  wlien  set  in 
wooden,  earthen,  and  tin- ware  vessels.  The  time  was  24  and  36  hoars  ; 
and  in  both  cases  the  results  were  greatly  in  favour  of  the  tinned  ware 
over  the  wooden  vessels ;  the  earthern  approached  them  closely,  but 
both  were  far  superior  to  the  wood.  The  metal  is  more  strongly 
recommended,  as  the  liability  to  breakage  is  so  much  less.  Wood  is 
considered  unsuitable  when  the  other  materials  are  available. 

J.  F. 

Composition  of  Cream  and  Skim-milk  from  De  Laval's 
Centrifugal  Separator.  By  A.  Voklckkr  {Bled.  Ceidr.,  1880, 
896). — rThe  author  had  occasion  to  examine  samples  from  this  appara- 
tus at  the  Kilburn  Show,  and  reports  the  composition  of  fresh  and 
skimmed  samples : — 

Fs-esli.  Skimmed. 

Water 8772  9071 

Fat :^-45  0-22 

Casein    3  12  3-31 

Milk-sugar 511  5T2 

Mineral  matter    0-60  0-64 


100-00  100-00 

Two  other  samples  skimmed  by  this  method  showed  0-46  per  cent, 
and  031  per  cent.  fat. 

Milk  skimmed  in  the  ordinary  manner  showed,  in  the  skim-milk, 
0'75  per  cent.,  and  the  cream  25  per  cent,  of  fat. 

Cream  obtained  by  means  of  the  De  Laval's  separator  had  the  fol- 
lowing composition : — 

Water 6612 

Fat 27-69 

Casein 2*69 

Milk-sugar 303 

Inorganic  matter 047 

100-00 

The  results  are  considered  very  favourable  for  Laval's  separator. 

J.   F. 

American  Preserved  Meats.  By  A.  Mayek  (Bicd.  Centr.,  1881, 
57). — Analyses  of  three  sorts  of  tinned  meats  are  given.  All  three 
contained  metal;  in  one  case  as  much  as  0-09  gram  was  found,  partly 
in  the  free  state,  and  partly  oxidised.  E.  W.  P. 

Inflammability  of  Vegetable  Substances  with  Nitric  Acid. 
By  R.  Hans  (L'er.,  14,  597— 599).— The  author  has  found  that  when 
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dry  hay,  straw,  tow,  or  blotting-paper  is  closely  packed  in  small 
chests,  soaked  with  nitric  acid,  and  a  lid  placed  on  until  the  evolu- 
tion of  nitrous  fumes  is  conspicuous,  then,  if  the  lid  is  removed, 
the  whole  of  the  contents  of  the  chest  glow,  and,  with  a  breath  of  air, 
burst  into  flame.  A  similar  result  has  also  been  obtained  by  Kraut 
(Ber.,  14,  301). 

A  goods  waggon  belonging  to  the  Baden  Railway  was  burnt  from 
this  cause.  Y.  H.  V. 

Action  of  Oils  on  Metals.  By  W.  H.  Watson  (Ghem.  News,  42, 
190). — With  reorard  to  the  action  of  various  oils  on  copper,  the  author 
arrived  at  the  following  conclusions  : — 

1.  That  of  the  whole  of  the  oils  used,  the  samples  of  paraffin  and 
castor  oils  had  the  least  action,  and  that  sperm  and  seal  oils  were  next 
in  order. 

2.  That  the  appearances  of  the  paraffin  and  the  copper  were  not 
changed  after  77  days'  exposure. 

3.  That  different  oils  produce  with  copper  compounds  varying  in 
colour,  or  in  depth  of  colour,  and  consequently  rendering  comparative 
determinations  of  their  action  on  th&,t  metal,  from  mere  observations  of 
their  appearances,  impossible. 

The  author  found  that  there  is  no  relation  between  the  action  of  an 
oil  on  copper  and  the  action  of  that  oil  on  iron  ;  that,  in  fact,  in 
several  cases  those  oils  which  act  strongly  on  iron,  act  but  slightly  on 
copper,  and  vice  versa.  The  actaal  extent  of  action  of  the  same  oil 
(with  the  exception  of  paraffin)  is  of  course  greater  on  copper  than 
iron.  The  following  oils  were  experimented  with,  and  observations 
were  made  after  24  days'  exposure  : — 

Grraiiis  iron.  Grains  copper. 

Neatsfoot  oil  (English)    0-0875  01100 

Colza          „                       0-0800  0-0170 

Sperm        „                       0-0460  0-0030 

Lard           „                        00250  — 

(dive          „                       00062  0-2200 

Linseed      „                       0*0050  0-3000 

Seal            „                       0-0050  0*0485 

Castor        „                        0-0048  — 

Paraffin      „                        0  0045  0-0015 

Almond      „                         0-0040  0-1030 


Special  lubricating  oil 0*0018 


D.  B. 
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Sensitiveness  of  Silver  Bromide  Dry  Plates  for  Different 
Portions  of  the  Solar  Spectrum.  By  H.  W.  Vogel  (Ber.,  14, 
1024 — 1028). — After  referring  to  his  previous  researches  on  the  action 
of  light  on  the  haloid  silver  salts  (this  Journal,  1874,  217,  424,  and 
736),  the  author  points  out  that  silver  bromide  gelatin  plates  are  most 
sensitive  to  pale  blue  rays  (450  wave-lengths).  The  sensitiveness 
gradually  diminishes  in  the  direction  of  the  violet  and  rapidly  in  the 
direction  of  the  red  rays ;  w^hereas  silver  bromide  collodion  plates  are 
most  sensitive  to  indigo  rays  (430  wave-lengths),  the  action  decreasing 
rapidly  towards  the  green,  and  gradually  towards  the  ultra-violet  rays. 
The  difference  in  the  sensibility  of  collodion  and  gelatin  plates  is  due 
to  the  fact  that  they  contain  two  different  modifications  of  silver 
bromide. 

Collodion-gelatin  plates,  prepared  by  mixing  a  solution  of  gelatin  con- 
taining finely-divided  silver  bromide  in  glacial  acetic  acid  with  a  solu- 
tion of  pyroxylin  in  glacial  acetic  acid  and  alcohol,  are  as  sensitive  as 
gelatin  plates.  They  resemble  the  gelatin  plates  in  their  maximum 
of  sensibility  and  in  their  behaviour  to  the  violet  end  of  the  spectrum, 
bat  are  much  more  sensitive  to  the  rays  of  lesser  refrangibility.  The 
conversion  of  a  negative  into  a  positive  image,  by  ovei-  exposure  to 
strong  light,  takes  place  much  less  readily  with  collodion-gelatin 
than  with  gelatin  plates.  W.  C.  W. 

Action  of  the  Air  in  Rendering  the  Flame  of  the  Bunsen 
Lamp  Non-luminous.  By  K.  Heujiann  (Ber.,  14,  125U— 1253). — 
In  reply  to  Blochmann's  remarks  (Annalen,  207,  167),  the  author 
points  out  that  the  non-luminosity  of  the  flame  of  a  Bunsen's  burner 
to  which  air  is  admitted  is  due  to  several  different  causes,  some  of 
which  act  in  opposite  directions  ;  e.g.,  the  dilution  of  the  gas  with  the 
inert  nitrogen  of  the  air  tends  to  diminish  the  luminosity  of  the  flame 
by  lowering  its  temperature,  but  this  action  is  not  directly  perceptible, 
since  it  is  more  than  counterbalanced  by  the  increase  of  temperature 
due  to  the  admission  of  oxygen.  The  luminosity  of  a  hydrocarbon 
flame  is  decreased  by  anything  which  hinders  the  separation  of  free 
carbon.  W.  C.  W. 

Discontinuous  Phosphorescent  Spectra  in  High  Vacua. 
By  W.  Crookes  (Ghem.  News,  43,  237— 239).— The  author  some  time 
ago  drew  attention  to  the  fact  that  many  substances,  when  sub- 
mitted in  high  vacua  to  the  molecular  discharge  by  means  of  an  induc- 
tion coil,  emitted  phosphorescent  light,  the  phosphorescent  sulphides, 
the  diamond,  the  ruby,  and  various  other  forms  of  alumina,  crystalline 
and  amorphous,  being  mentioned.  Pure  alumina,  chemically  prepared, 
has  very  strong  phosphorescence ;  alumina,  in  the  form  of  ruby,  glows 
with  a  full  rich  red  colour,  and  the  emitted  light,  when  examined  with 
the  spectroscope,  is  seen  to  be  discontinuous.     There  is  a  faint  con- 
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tinuous  spectrum  ending  in  the  red,  somewhere  near  the  B  line,  then  a 
black  space,  and  next  an  intensely  brilliant  and  sharp  red  line,  to 
which  nearly  the  whole  of  the  intensity  of  the  coloured  glow  is  due. 
This  coincidence  is  of  considerable  interest,  as  it  shows  a  relation 
between  the  action  of  molecular  impact  and  of  sunlight  in  producing 
luminosity.  The  phosphorescence  induced  in  a  crystal  of  ruby  by  the 
molecular  discharge  is  not  superficial,  but  the  light  comes  from  the 
interior  of  the  crystal,  and  is  profoundly  modified  according  as  its 
direction  of  vibration  coincides  or  makes  an  angle  with  the  axis  of 
the  crystal,  being  quenched  in  certain  directions  by  a  Nicol  prism. 
Sunlight  falling  on  the  ruby  crystal  produces  the  same  optical  pheno- 
mena. The  crimson  glow  of  alumina  remains  visible  some  time  after 
the  current  ceases  to  pass.  When  the  residual  glow  has  ceased,  it  can 
be  revived  by  heating  slightly  with  a  spirit-lamp. 

After  long  experimenting  with  chemically  pure  alumina  preci- 
pitated from  the  sulphate,  a  curious  phenomenon  takes  place.  When 
sealed  up  in  the  vacuum  two  years  ago,  it  was  snow-white,  but  after 
being  frequently  submitted  to  the  molecular  discharge,  it  gradually 
assumes  a  pink  tinge,  and  on  examination  in  sunlight,  a  trace  of  the 
alumina  line  can  be  detected.  The  repeated,  molecular  excitation  is 
slowly  causing  the  amorphous  powder  to  assume  a  crystalline  form. 
The  following  experiment  was  made: — Two  earthen  crucibles  were 
tightly  packed,  the  one  with  sulphate  of  alumina,  the  other  with  the 
acetate.  They  were  then  exposed,  side  by  side,  to  the  most  intense 
heat  of  a  wind-furnace — a  heat  of  nearly  the  melting  point  of  plati- 
num. The  resulting  aluminas  were  then  tested  in  the  molecular 
stream;  the  sulphate  gave  a  crimson  glow  and  spectrum  line,  the 
acetate  gave  no  red  glow  or  line,  but  a  pale-green  phosphorescence. 
Besides  the  ruby,  other  native  forms  of  crystallised  alumina  phos- 
phoresce ;  corundum  glows  with  a  pink  colour ;  sapphire  gives  a  red  and 
green  glow;  the  mineral  spodumene  (aluminium  and  lithium  silicate) 
gives  a  brilliant  rich  golden-yellow  colour,  but  shows  no  spectrum  line, 
only  a  strong  concentration  of  light  in  the  orange  and  yellow. 

The  author  in  the  next  place  investigated  if  the  other  earths  would 
show  phosphorescent  properties  similar  to  those  of  alumina,  and  espe- 
cially if  any  of  them  would  give  a  discontinuous  spectrum.  Glucina 
phosphoresce^  with  a  bright  blue  colour,  but  no  lines  can  be  detected 
in  the  spectrum,  only  a  concentration  of  light  in  the  blue.  Phenakite 
(aluminate  of  glucinum)  behaves  like  glucina,  but  shows  a  residual 
glow  after  the  current  is  turned  off.  Thorina  has  very  little,  if  any, 
phosphorescence.  However,  on  putting  it  in  a  tabe  furnished  with 
well  insulated  poles,  whose  ends  are  about  a  millimeter  apart  in  the 
-centre,  and  heating  strongly  during  exhaustion,  the  earth  on  cooling 
absorbs  the  residual  gas  with  such  avidity  that  the  tube  becomes  non- 
conducting, the  spark  preferring  to  pass  several  inches  in  air  rather 
than  strike  across  the  space  of  a  millimeter  separating  the  two  poles. 
It  is  probable  that  this  strong  attraction  for  gas  is  connected  with  the 
great  density  of  the  earth  thorina  (sp.  gr.  9  4).  Zirconia  gives  a  very 
brilhant  phosphorescence  of  pale  bluish-green  colour.  No  lines  are 
seen  in  the  spectrum.  Lanthana  shows  no  phosphorescence.  After  it 
has  been  heated  for  some  time  before  the  blowpipe,  it  phosphoresces 
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of  a  rich  brown.  Didymia  has  scarcely  any  phosphorescence.  Yttria 
shows  a  dnll  greenish  light,  giving  a  continuous  spectrum.  Erbia 
phosphoresces  with  a  yellowish  colour,  and  gives  a  continuous 
spectrum.  Titanic  acid  phosphoresces  dark  brown,  with  gold  spots  in 
places.  Stannic,  chromic,  ferric,  and  eerie  oxides  do  not  appre- 
ciably phosphoresce.  Magnesia  phosphoresces  with  a  pink  opalescent 
colour,  and  shows  no  spectrum  lines.  Baryta  (anhydrous)  scarcely 
phosphoresces  at  all.  The  hydrate  shines  with  a  bright  orange-yellow 
light,  but  shows  no  discontinuity  of  spectrum,  only  a  concentration  in 
the  yellow-orange.  Strontia  phosphoresces  with  a  beautiful  deep-blue 
colour,  without  any  lines  or  bands.  Lime  phosphoresces  of  a  bright 
orange-yellow  colour,  changing  to  opal- blue  in  patches,  where  the  mole- 
cular discharge  raises  the  temperature.  On  stopping  the  discharge, 
there  is  a  decided  residual  glow.  No  lines  are  seen  in  the  spectrum  of 
the  light.  Calcium  carbonate  shows  a  strong  phosphorescence,  which 
begins  to  appear  at  a  comparatively  low  exhaustion  (5  mm.).  The 
interior  of  the  crystals  shines  of  a  bright  straw  colour,  and  the  ordinary 
and  extraordinary  rays  are  luminous  with  oppositely  polarised  light. 
Calcite  shows  the  residual  glow  longer  than  any  substance  experimented 
with.  Calcium  phosphate  gives  an  orange-yellow  phosphorescence  and 
a  continuous  spectrum.  Potash  phosphoresces  faintly  of  a  blue  colour 
without  lines.  Soda  phosphoresces  faintly  yellow,  and  gives  the 
yellow  line  in  the  spectrum.  Lithium  carbonate  gives  a  faint  red 
phosphorescence,  showing  the  red,  orange,  and  blue  lithium  lines  in 
the  spectroscope.  The  diamond  phosphoresces  with  great  brilliancy. 
In  this  respect  perfectly  clear  and  colourless  stones  "  of  the  first  water" 
are  not  the  most  striking,  and  they  generally  glow  of  a  blue  colour. 
Diamonds,  which  in  sunlight  have  a  slight  fluorescence,  disappearing 
when  yellow  glass  is  interposed,  generally  phosphoresce  more  strongly 
than  others,  and  the  emitted  light  is  of  a  pale  yellowish-green  colour. 
Diamonds  which  phosphoresce  red  generally  show  the  yellow  sodium 
line  superposed  on  a  continuous  spectrum. 

With  regard  to  the  degree  of  exhaustion  at  which  various  substances 
begin  to  phosphoresce,  it  is  mentioned  that  the  majority  of  bodies  do 
not  phosphoresce  until  they  are  well  within  the  negative  dark  space. 

During  the  analysis  of  some  minerals  containing  the  rarer  earths 
experimented  on,  certain  anomalies  have  been  met  with,  which  seem 
to  indicate  the  possible  presence  of  other  unknown  elements  awaiting 
detection.  D.  B. 

Galvanic  Polarisation.  By  F.  Exner  (Wie7L  AJcad.  Der.,  82 
[ii],  1091 — 1100). — This  is  in  answer  to  Beetz's  papers  (this  Journal, 
38,  837). — The  author  is  of  opinion  that  a  given  metal  in  a  given  gas 
does  not  produce  a  constant  quantity  of  polarisation  ;  but  that  this 
quantity,  for  example,  in  the  case  of  platinum  in  hydrogen,  depends 
essentially  on  the  way  the  hydrogen  in  the  voltameter  is  utilised ;  for 
if  the  second  electrode  be  either  copper  in  a  solution  of  copper  sul- 
phate or  silver  in  a  solution  of  silver  nitrate,  then  the  polarisation 
current  is  due  either  to  the  reduction  of  the  copper  or  of  the  silver  ; 
and  as  these  reductions  are  not  thermally  equal,  they  Avill  each  yield  a 
different  electromotive  force  of  polarisation.     .From  this  he  draws  the 
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conclusion,  that  the  estimation  of  the  polarisation  of  only  one  electrode, 
as  a  constant,  is  valueless.  Beetz  objects  to  this,  and  supported  his 
objection  by  the  experiment  with  the  three  separate  cells,  Z^  A,  and  B, 
which  were  connected  together  by  a  tube  of  acidulated  water  (loc.  cit.). 
The  current  from  a  primary  circuit  going  through  a  voltameter  had 
its  electrodes  in  A  and  B ;  Z  contained  an  amalgamated  zinc  plate,  and 
was  in  connection  with  A.  The  circuit  being  closed  and  the  ions  dis- 
engaged, the  polarisation  of  A  was  measured,  by  connecting  it  with 
the  earth,  and  Z  with  an  electrometer.  A  contained  platinum  in 
dilute  sulphuric  acid ;  B  was  first  platinum  in  sulphuric  acid,  then 
zinc  in  zinc  sulphate,  copper  in  copper  sulphate,  and  silver  in  silver 
nitrate.  The  author,  however,  shows  that  the  method  of  proof,  and 
not  the  thesis,  is  at  fault ;  for  if  the  middle  cell  A  be  'connected  with 
the  earth,  and  the  cell  Z  with  an  electrometer,  then  the  polarised 
platinum  plate  is  always  opposed  to  the  same  electrode,  and  therefore 
the  force  is  always  the  same,  whatever  B  contains.  The  metal  and 
liquid  ought  to  have  been  changed  in  Z,  and  not,  as  Beetz  did,  in  B. 

The  author  states  further,  that  the  positive  pole  of  an  element,  if  it 
is  not  chemically  altered,  takes  no  part  in  the  production  of  elec- 
tricity. His  experiments  agree  with  this  statement ;  Beetz's  do  not. 
He  accounts  for  this  from  the  fact  that  he  used  water  free  from 
oxygen,  which  Beetz  did  not ;  therefore,  in  the  case  of  the  elements, 
Zn — Ag ;  Zn — Cu,  the  loss  of  electromotive  force  was  due  to  the 
oxidation  of  the  positive  poles ;  whilst  in  the  case  of  the  N a — Zn 
element,  it  was  due  to  the  fact  that  there  was  one  current  from  the 
sodium  in  one  direction,  and  another  caused  by  the  decomposition  of 
the  water  and  the  simultaneous  oxidation  of  the  zinc,  in  the  opposite 
direction  ;  this  being  the  case,  the  force  of  the  element  Na — Pt  =  1"33, 
less  the  force  of  the  element,  Zn — Pt  =  '73,  difference  =  '60,  should 
equal  the  force  of  Na — Zn ;  Beetz  found  '68.  Beetz  objects  to  this 
explanation,  because,  after  allowing  a  Na — Zn  element,  in  which  the 
two  plates  were  put  in  separate  vessels  connected  by  a  tube  filled  with 
acidulated  water,  to  work  for  17  hours,  he  found  zinc  sulphate  in  the 
liquid  round  the  zinc  plate,  but  none  in  that  round  the  Zn — Na 
plate ;  he  infers  that  "  even  zinc,  when  negative  in  the  circuit,  is  not 
attacked  by  dilute  sulphuric  acid."  The  author,  however,  explains  it 
this  way :  the  current  from  the  sodium  being  the  stronger,  decomposes 
the  zinc  sulphate  as  soon  as  it  is  formed,  and  deduces  further  that  this 
Na — Zn  element  is,  in  fact,  two  elements  working  one  against  the  other. 
He  refers  to  another  point,  viz.,  the  relation  of  the  electromotive  force 
of  the  primary  current  to  that  of  the  polarisation  current  (this 
Journal,  36,  578),  about  which  Beetz  quotes  contradictory  state- 
ments. D.  A.  L. 

Elasticity  and   Electric   Conductivity  of  Carbon.     By  W. 

Beetz  {Ann.  Phys.  Cliem.  [2],  12,  65 — 75). — The  modulus  of  elas- 
ticity of  the  coke  used  for  the  electric  light  is  deduced  from  the  note 
emitted  when  a  piece  is  thrown  into  acoustical  vibration.  The  expe- 
riments on  the  electric  conductivity  show  an  irregular  decrease  in  the 
resistance  with  the  rise  of  temperature  at  first,  and  afterwards  an 
increase.     The  author  explains  the  irregularity  by  attributing  to  the 
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coke  a  structure  similar  to  that  of  certain  metallic  oxides  (e.^.,  pyro- 
hisUe).  R.  R. 


Thermic  Theory  of  Galvanism.  By  J.  L.  Hoorweg  (Arm. 
Phys.  Ghem.  [2],  12,  75 — 90). — In  this  paper  the  author  concludes  the 
exposition  of  his  theory  as  applied  in  detail  to  the  phenomena  of  elec- 
tricity, and  sums  up  the  whole  in  the  following  propositions  : — 

1.  Every  development  of  electricity  is  a  consequence  of  the  disturbed 
motion  of  heat  in  the  contact  of  two  heterogeneous  bodies. 

2.  Electricity  is  propagated  from  one  point  to  another  in  two  dif- 
ferent ways,  namely,  by  conduction  and  by  dielectric  action. 

3.  Bodies  may  be  divided  into  dielectric  and  adielectric.  The 
conductivity  of  the  former  class  increases  with  the  temperature  ;  that 
of  the  latter  decreases. 

4.  An  electrolyte  is  a  decomposible  dielectric. 

5.  In  every  closed  circuit  of  which  at  least  one  member  is  a  dielec- 
tric, the  sum  of  the  dilFerences  of  potential  is  not  zero.  The  least 
variation  of  potential  adjusts  itself  in  the  circuit,  but  is  continually 
re-established  by  the  heat:  hence  a  galvanic  current  is  produced,  the 
direction  of  which  is  determined  by  the  sign  of  the  aforesaid  sum. 

6.  The  galvanic  current  subsists  at  the  expense  of  heat  at  some  of 
the  points  of  contact,  and  causes  the  development  of  heat  at  others. 
It  continues  if  sufficient  heat  is  supplied  from  without  (thermo-current) 
or  from  within  (voltaic  current)  ;  otherwise  it  disappears  with  a 
rapidity  determined  by  the  resistance  of  the  circuit. 

7.  The  electrolytes  in  the  circuit  are  always  decomposed,  and  this 
usually  produces  new  differences  of  potential,  which  together  diminish 
the  above-mentioned  sum,  and  may  even  reduce  it  to  zero  (chemical 
polarisation) . 

8.  The  change  of  temperature  in  a  part  of  the  circuit  is  determined 
by  the  galvanic  heating,  by  the  absorption  of  heat  at  the  places  of 
contact,  and  by  the  chemical  heat.  These  changes  of  temperature 
lead  to  the  production  of  fresh  differences  of  potential  (thermic  polari- 
sation). R.  R. 

Application  of  the  Second  Proposition  of  the  Theory  of 
Heat  to  Chemical  Phenomena.  By  A.  Hokstmann  {Ikr.,  14, 
1242 — 1250). — After  referring  to  his  own  experiments  {Ber.,  9,  lG2o), 
this  Journal,  1877  [i],  433),  and  to  those  of  Isambert  (Guuipt.  rend.,  92, 
919),  on  the  dissociation  of  a  solid  into  two  gaseous   products,  the 

author  points  out  that  by  means  of  the  formula  Q  =  ATu  -^^,  the  heat 

of  formation  of  the  dissociated  compound  may  be  calculated  from  the 
tension  of  its  vapour  at  the  temperature  T  ;  Q  =  the  amount  of  heat 
absorbed ;  p  =  the  vapour-tension ;  T  =  the  temperature  calculated 
from  the  absolute  zero;  A  =  the  mechanical  equivalent  of  heat  4^:^. 

If  we  neglect  the  volume  occupied  by  the  original  solid,  then  it  (the 
increase  of  volume  by  the  decomposition)  =  mv,  if  ^'  =  the  volume  of 
the  molecular  weight,  in  of  the  gaseous  products.     For  the  differential 

-^,  we  may  use  the  difference  of  two  vapour-tension  determinations, 
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divided  by  the  difference  between  the  temperatures  at   which  they 

were  made,  ^ — ^,  the  difference  of  temperature  being  small.     The 

I2 — T^i 
mean  values  oi  p  and  j^^',  also  of  T'  andT"  can  be  used  for  j?  and  T. 

W.  C.  W. 

Temperature  of  Ignition  of  Gaseous  Mixtures.  By  Maillard 
and  Le  Chatelier  (CompL  rend.,  91,  125 — 828). — Two  methods  were 
adopted  for  determining  the  temperature  of  ignition.  (1.)  By  com- 
paring the  volumes  of  detonating  gas  and  of  air,  which  at  the  same 
temperature  would  fill  a  porcelain  pyrometer.  (2.)  By  placing  side 
by  side  in  a  furnace  an  air  pyrometer  and  a  porcelain  tube,  through 
which  passes  the  gaseous  mixture.  The  first  method  is  applicable  to 
mixtures  which  condense  after  explosion;  the  latter  to  those  in 
which  there  is  no  change  of  volume.  Mixtures  of  hydrogen  and 
oxygen,  with  or  without  air  or  carbonic  anhydride,  inflamed  between 
552"  and  569°.  Carbon  monoxide  and  oxygen  detonated  at  about 
647*5°.  The  temperature  of  ignition  did  not  vary  appreciably  when 
the  proportions  of  carbon  monoxide  and  oxygen  were  varied,  or  when 
nitrogen  was  added  to  the  mixture,  but  the  addition  of  carbonic 
anhydride  raised  it  considerably.  It  was  also  noticed  that  carbon 
monoxide  and  oxygen  would  burn  gradually,  at  a  temperature  con- 
siderably lower  than  that  at  which  it  exploded,  such  combustion  often 
beginning  at  477°,  and  when  mixed  with  carbonic  anhydride  at  496°. 

In  like  manner,  marsh- gas  and  oxygen  will  undergo  slow  combus- 
tion, and  when  raised  to  a  certain  temperature  will  explode,  after  the 
expiration  of  a  variable  time,  which  is  longer  as  the  temperature  is 
lower  ;  it  is  obvious,  therefore,  that  there  cannot  be  any  well-defined 
temperature  of  ignition  with  these  gases.  A  mixture  of  0'7  litre  of 
oxygen  and  0*3  litre  of  marsh-gas  exploded  after  a  few  seconds,  at 
650°.  At  600°  no  explosion  took  place,  but  the  mixture  underwent 
slow  combustion ;  when  the  proportions  of  the  gases  were  reversed, 
explosion  resulted  between  640°  and  660°,  whilst  the  addition  of 
90  per  cent,  of  air  raised  the  required  temperature  to  730 — 790°. 

Pure  marsh-gas  when  heated  alone  to  770°  is  not  decomposed,  but 
at  962°  it  slowly  increases  in  volume  by  30  per  cent.,  which  then 
remains  stationary.  From  these  experiments  it  is  tolerably  certain 
that  the  detonating  point  of  marsh-gas  is  not  higher  than  790°,  and 
that  combustion  can  take  place  at  much  lower  temperatures.  These 
results  are  in  opposition  to  the  experiments  of  Davy,  who  found  that 
a  mixture  of  marsh-gas  and  oxygen  would  not  explode  by  the  inter- 
vention of  an  iron  rod  heated  to  whiteness ;  the  authors  explain  the 
anomaly  by  showing  that  the  action  is  slow,  and  that  the  gases  do  not 
remain  long  enough  in  contact  with  the  heated  iron  to  acquire  the 
property  of  exploding ;  if,  on  the  contrary,  they  were  steadily  heated 
in  an  iron  crucible,  supposing  such  an  operation  to  be  possible,  instead 
of  having  a  white-hot  rod  plunged  into  them,  they  would  explode  at  a 
red  heat,  without  any  trouble.  J.   W. 

Supposed  Heating  of  Ice.  By  A.  Wijllner  {Ann.  Chim.  FJnjs. 
[2],  13,  105 — 110). — The  author  has  repeated,  by  means  of  a  modified 
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form  of  apparatus,  the  experiment  described  by  Carnelley  {Nature, 
Feb.  10th,  1881,  341),  and  finds  that  so  long  as  the  bulb  of  the  t/ier- 
mometer  is  completely  surrounded  by  dry  ice  its  temperature  does  not 
reach  0°.  If  the  thermometer  rises  higher,  either  the  bulb  is  no  longer 
quite  covered  with  ice,  or  it  is  surrounded  with  water,  along  with  a 
thicker  ice  layer.  The  course  of  the  experiment  in  other  respects  was 
exactly  as  described  by  Carnelley.  When  the  bulb  becomes  partially 
bare  of  ice,  the  thermometer  rises  even  to  50°  before  the  ice  becomes 
detached,  and  by  rapid  heating  would  probably  rise  considerably 
higher.  The  detached  ice,  when  it  comes  in  contact  with  the  hot 
glass,  dances  about  like  Leidenfrost's  drops. 

In  order  that  fusion  may  not  take  place,  it  is  necessary  that  the  ice 
be  not  too  thick,  but  how  thick  was  not  determined.  In  one  experi- 
ment in  which  the  thermometer  bulb  was  surrounded  by  a  coating  of 
ice  of  1  to  1"5  cm.  thick,  and  strongly  heated  with  the  fiame  of  a 
Bunsen's  burner,  the  temperature  quickly  rose  to  0"",  when  fusion  com- 
menced, not,  however,  on  the  surface,  but  in  the  centre  of  the  ice,  and  in 
such  a  way  that  the  water  ivas  forced  out  through  the  surface  in  small 
drops,  like  blisters,  and  these  on  removing  the  lamp  instantly  froze. 
On  re-heating,  the  same  phenomenon  was  repeated  several  times. 

In  a  quantitative  experiment,  in  which  75  grams  of  ice  were  kept 
under  low  pressure,  and  exposed  to  the  temperature  of  steam  from 
boiling  water  for  five  hours  no  fusion  occurred,  and  42  grams  of  ice 
had  volatilised  into  the  condenser. 

T.  C. 

Thermochemical  Investigations.  By  C.  v.  Than  {Arm.  Chim. 
Phys.  [2],  13,  84 — 105). — The  method  previously  proposed  {Ber.,  10, 
947)  for  determining  the  heat  of  combustion  ot"  gases  at  constant 
volume  by  the  use  of  Bunsen's  ice  calorimeter,  can  only  be  considered 
as  approximate,  since  several  sources  of  error*  were  overlooked. 
In  the  present  communication  a  method  is  described  in  which  these 
errors  are  avoided,  and  very  exact  results  are  obtained  in  the  case  of 
the  combustion  of  hydrogen  in  oxygen.  As  a  result  of  the  experi- 
ments it  is  found  that  1  litre  of  (Hg  +  0)  gas,  measured  under  normal 
conditions,  when  burnt  at  a  constant  volume,  and  completely  con- 
densed to  water  at  0°,  evolves  a  quantity  of  heat  sufficient  to  melt 
2,503,634  grams  of  ice,  with  a  probable  error  of  +  0*02  per  cent.; 
1  gram  of  hydrogen,  therefore,  when  burnt  at  constant  volume,  equals 
419,273  ice-calories,  or  427,789  ice-calories  when  burnt  under  constant 
pressure.  This  agrees  very  nearly  with  the  values  obtained  by  SchuUer 
and  Wartha  {A-mi.  Chim.  Fhys.,  2,  378,  1877),  vi/.,  418,815,  and 
427,326  respectively. 

Berthelot's  statement  (Gompt.  rend.,  40,  1241)  that  the  same  result 
is  obtained  whether  the  (H^  +  0)  gas  is  burnt  under  constant 
pressure  or  at  constant  volume,  is  incorrect,  the  difference  in  fact 
amounting  to  as  much  as  2  per  cent.  T.  C. 

Study  of  the  Explosive  Properties  of  Mercury  Fulminate. 

By  Berthelot  and  Vieille  (Ann.  Chim.  Fhys.  [5],  21,  564 — 574). — 
The  authors'  experiments  in  connection  with  this  subject  turn  upon 
the  following  points:— ^(1.)  The  nature  of  the  products  of  explosion. 
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(2.)  The  heat  disengaged  during  explosion.  (6.)  The  density  of  the 
fulminate.  (4.)  The  pressure  developed  during  explosion  in  closed 
vessels,  under  varying  conditions.  The  explosion  of  the  fulminate  was 
effected  within  a  steel  bomb  or  eudiometer  made  for  the  purpose.  The 
charge,  wrapped  in  tin-foil,  was  suspended  in  the  centre  of  the  appa- 
ratus, and  was  fired  by  igniting  in  contact  with  it  a  fine  platinum 
wire  by  electricity.  The  eudiometer  was  first  filled  with  nitrogen  at  a 
known  temperature  and  pressure.  After  the  explosion  the  volume  of 
the  gases  produced  was  measured,  and  an  analysis  made.  In  five 
experiments,  the  number  of  c.c.  of  gas  obtained  from  1  gram  of  ful- 
minate varied  between  230  and  238  c.c. ;  the  theoretical  number  being 
235*8  c.c.     Its  analysis  gave  the  following  results  : — 

HCN  +  COo.  CO.  N.  H  (error). 

0-15  6570  32-28  1-87  =  lOO'OO 

"Prom  these  figures  it  will  be  seen  that  the  fulminate  decomposes 
according  to  a  very  simple  reaction  into  carbon  monoxide,  nitrogen, 
and  mercury, 

CaHgNaOz  =  2C0  +  N3  +  Hg. 

The  detonation  of  the  fulminate  does  not  produce,  under  the  above 
experimental  conditions,  any  substance  capable  of  undergoing  sensible 
dissociation :  consequently  no  gradual  combination  can  subsequently 
result  which  might  moderate  the  pressure  of  the  gases  or  diminish  the 
violence  of  the  initial  shock ;  on  the  other  hand,  it  is  probable  that 
the  explosion  would  be  even  more  sharp  and  sudden  than  it  actually 
is,  were  it  not  slightly  tempered  by  the  condensation  of  vapour  of 
mercury. 

Heat  Produced. — By  conducting  the  experiments  with  the  eudio- 
meter immersed  in  the  water  of  a  calorimeter,  it  was  easy  to  ascertain 
the  a,mount  of  heat  evolved  on  explosion.  As  a  mean  of  five  con- 
cordant results,  1  gram  evolved  403*5  thermal  units,  a  number  to  which 
g^th  should  be  added  in  order  to  take  into  account  the  small  amount 
of  mercury  vapour  present.  This  figure  calculates  for  one  molecule  in 
grams  to  +11G  units  at  constant  volume,  or  +114*5  units  at  constant 
pressure  ;  a  quantity  of  heat  which  would  be  capable  of  raising  all  the 
products,  supposing  them  to  be  already  gaseous,  to  about  4,20U°. 

Heat  of  Formation. — It  is  easy  to  deduce  from  the  foregoing  the 
heat  of  formation  of  mercury  fulminate  from  its  elements,  C2  (dia- 
mond) +  N2  +  Oz  -h  Hg  (liq.)  =  CaNsHgOz,  absorbs  51-6—114*5  = 
-62*9  units. 

This  quantity  is  negative,  as  might  be  expected.  The  disengage- 
ment of  heat  in  the  decomposition  of  the  fulminate  arises,  then,  from 
two  causes :  (1)  the  separation  of  the  elements ;  (2)  the  simultaneous 
combustion  of  the  carbon  by  the  oxygen,  with  production  of  carbonic 
oxide.  When  the  fulminate  is  mixed  with  chlorate  or  nitrate  of 
potassium,  the  carbonic  oxide  is  converted  into  carbonic  anhydride, 
and  the  amount  of  heat  disengaged  is  double  that  produced  by  the 
pure  fulminate ;  the  initial  shock  is,  however,  so  far  tempered  and 
moderated  by  the  phenomena  of  dissociation,   due   to    the    carbonic 
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anhydride,  that  the  mixed  fulminate  is  less  violent  in  its  ultimate 
effects. 

The  density  of  mercuric  fulminate  was  found  to  be  4*42. 

Tension  Exerted  in  Closed  Vessels. — This  was  measured  by  means  of 
the  well-known  "crusher  gauge"  devised  by  Noble,  applied  in  a 
special  apparatus,  which  is  described  at  length  and  illustrated  by  a 
diagram  in  the  original  memoir.  The  results  are  compared  by  intro- 
ducing into  the  same  receptacle  increasing  weights  of  the  explosive 
substance  ;  and  the  ratio  of  the  weight  of  the  explosive  to  the  internal 
volume  of  the  vessel  is  called  the  "  density  of  the  charge." 


Density  of 

Weight  of 

Pressure  in  kilos. 

the  charge. 

fulminate. 

per  sq.  cm. 

1 

2*43  grams. 

477 

2 

4-86      „ 

1730 

3 

7-39      „ 

2697 

4 

972     „ 

4272 

In  the  last  experiment  the  steel  piston  was  broken  into  several 
pieces,  and  the  copper  washer  was  forced  out  in  the  form  of  a  thin  leaf 
into  the  space  of  y^^  mm.  existing  between  the  piston  and  its  concen- 
tric canal.  These  phenomena  are  characteristic  of  the  violence  and 
rapidity  of  the  decomposition  by  detonation. 

But  although  the  local  action  is  more  violent  with  the  fulminate 
than  with  other  explosive  materials,  it  is  not  right  to  conclude  that  the 
mean  pressures  developed  by  the  combustion  of  a  charge  of  given 
weight  are  greater  also.  In  fact  the  contrary  is  the  case.  With  gun- 
cotton,  Sarrau  and  Vieille  obtained  under  similar  conditions — 


Density  of  the  charge. 

Pressure  in  kilos. 

1 

1085 

2 

3120 

3 

5575 

4 

8745 

results  which  are,  moreover,  in  accordance  with  the  data  concerning 
the  quantities  of  heat  and  the  volumes  of  the  gases  produced  by  the 
two  explosive  agents.  Similar  results  obtain  when  mercuric  fulminate 
is  compared  with  dynamite,  the  actual  pressure  developed  being  only 
75  per  cent,  of  that  produced  by  the  latter  substance  or  by  nitro . 
glycerol. 

The  superiority  of  the  effect  of  the  fulminate  is  mainly  due  to  three 
causes,  viz.,  the  instantaneous  character  of  its  decomposition  by  simple 
ignition  ;  the  almost  total  absence  of  dissociation  among  its  gaseous 
products ;  and  its  great  density.  By  reason  of  these  conditions  the 
definite  products  of  the  reaction  seem  to  be  formed  all  at  once,  before 
the  matter  has  had  time  to  acquire  a  volume  sensibly  greater  than  that 
which  it  occupied  in  its  primitive  state.  It  then  the  fulminate  deto- 
nates in  a  receptacle,  and  in  contact  with  its  walls,  it  develops  against 
the  latter  at  the  first  moment  an  instantaneous  pressure  having  no 
relation  to  the  mean  pressure,  which  is  necessarily  regulated  by  the 
capacity  of  the  recipient.  Thus  the  fulminate,  under  its  absolute 
density  of  442,  would  appear  to  develop  by  contact  or  pressure  equal 
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to  48,000  atmosplieres  ;  Avhilst  gun-cotton,  compressed  to  a  density  of 
1*1,  would  develop  only  24,000  atmospheres.  Similar  experiments 
and  calculations  will  show  that  no  explosive  substance  known  gives  by 
contact  an  instantaneous  pressure  in  any  way  comparable  to  that 
produced  by  the  sudden  detonation  and  decomposition  of  the  metallic 
fulminates.  J.  W. 

Vapour-densities  of  Homologous  Ethers.  By  0.  Schumann 
(Ann.  Phys.  Ghem.  [2],  12,  40 — 65). — The  paper  relates  to  the  class  of 
compound  ethers  formed  by  the  alcohol-radicle  salts  of  organic  acids. 
The  apparatus  employed  was  similar  to  that  described  by  Stadel  and 
Hahn  (Anrmlen,  195,  218).  The  numerical  results  are  given  in  a 
series  of  tables,  and  among  the  general  conclusions  drawn  from  them 
are  the  following  : — For  these  ethers  an  exact  accordance  with  Kopp's 
law  of  the  boiling  point  at  the  pressure  of  1  atm.  is  not  found.  The 
tension-curves  cannot  always  be  represented  by  Biot's  interpolation 
formula  with  three  constants.  Increase  of  the  molecular  weight  of 
the  acid  with  a  simultaneous  and  equal  decrease  of  that  of  the  alcohol 
acts  in  the  same  sense  as  an  increase  of  the  molecular  weight  of  the 
whole  compound ;  that  is,  the  acid  influences  the  form  of  the  tension- 
curve  more  than  the  alcohol  does.  The  author  finds  that  his  results 
are  in  complete  accordance  with  a  formula  given  by  Winkelmann 
(Ann.  Phys.  Ghem.  [2],  9,  208  and  358)  for  expressing  the  relations  be- 
tween the  temperature  and  pressure  of  a  saturated  vapour.         R.  R. 

Tension  of  Aqueous  Vapour  in  Presence  of  Different 
Hygroscopic  Bodies.  By  W.  Muller-Erzbach  (Per.,  14,  1093 — 
1096). — The  relative  dehydrating  power  of  two  hygroscopic  bodies 
was  determined  by  enclosing  the  substances  for  several  days  in  a  tube 
containing  air,  and  then  ascertaining  which  of  the  two  had  increased 
in  weight.     The  following  are  the  results  of  the  experiments : — 

Phosphoric  anhydride,  sulphuric  acid,  sp.  gr.  1'84,  and  dry  potassium 
hydroxide  are  equally  powerful  in  attracting  water.  Sodium  hydroxide 
and  calcium  chloride  attract  moisture  with  almost  equal  force. 

Sodium  hydroxide  can  be  completely  dehydrated  if  it  is  left  in  a 
closed  vessel  containing  potassium  hydroxide.  W.  C.  W. 

Compressibility  of  Oxygen ;  Action  of  this  Gas  on  Mercury 
in  Eudiometrical  Experiments.  By  E.  H.  Amagat  (Gompt.  rend., 
91,  812 — 814). — Regnault  has  stated  that  it  is  impossible  to  make  an 
exact  experiment  respecting  the  compressibility  or  dilatation  of  oxygen, 
since  this  gas  is  absorbed  by  mercury  in  appreciable  quantity,  even 
during  the  short  time  necessary  for  the  experiment.  The  experience 
of  the  author  is  in  direct  opposition  to  this  statement ;  he  has  dis- 
tinctly shown  that  at  14°  and  at  lOO''  mercury  and  oxygen,  if  perfectly 
pure  and  dry,  can  remain  in  contact  for  a  much  longer  time  than  is 
necessary  in  any  experiment  on  compressibility,  without  the  slightest 
action  taking  place. 

Knowing  the  general  accuracy  of  Regnault's  work,  the  results 
obtained  were  surprising  to  the  author  himself,  but  their  accuracy  was 
confirmed  by  a  great  many  concordant  experiments  which  were  con- 
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d  acted  at  varying  temperatures  below  100°,  and  between  110  and  420 
atmospheres'  pressure. 

The   mean  coefficient  of  dilatation,  ——-, ,  between   14' 7°   and 

100"2°  at  varying  pressures  is  as  follows  : — 

Atm.  Atm.  Atm.  Atm.  Atm.  Atm. 

Pressure....      113-4       1411         ISl'l         240*9         3421         418-9 
Coefficient..        —       0-00456     0*00469     0-00477     0-00443     0-00407 
'pv  at  100-2°        —  6430  6515  6630  6911  7189 

_^)i;at  14-7"..      4638        4626  4648         4711  4993  5336 

J.  W. 

Changes  in  Volume  of  some  Metals  on  Fusion.  By  F.  Nies 
and  A.  Winkelmann  {Ann.  Chim.  Phijs.  [2],  13,  43— 83).— Of  the 
eight  metals  (tin,  lead,  zinc,  bismuth,  cadmium,  antimony,  iron,  and 
copper)  submitted  to  investigation,  six,  viz.,  tin,  zinc,  bismuth,  anti- 
raony,  iron,  and  copper,  expand  at  the  moment  of  solidification,  so 
that  the  solid  is  less  dense  than  the  liquid  metal.  No  final  conclusion 
could  be  drawn  as  regards  the  two  remaining  metals,  lead  and  cad- 
mium, although  the  authors  are  of  opinion  that  they  also  expand  on 
solidification. 

Quantitative  determinations  were  made  in  the  case  of  tin,  zinc,  and 
bismuth,  and  it  was  found  that  the  specific  gravity  of  bismuth  is 
between  1-031  and  1-0497  times  as  great  in  the  liquid  as  in  the  solid 
state ;  a  sample,  whose  density  was  10*2  in  the  solid  state,  assumed  a 
density  of  10*77  when  melted.  For  tiu  and  zinc  the  ratio  between  the 
density  in  the  solid  and  that  in  the  liquid  state  was  also  greater  than 
unity,  viz.,  1-007  and  1-002  respectively. 

It  is  considered  probable  that  experiment  will  prove  that  all  metals 
expand  on  solidification.  T.  C. 

The  Phenomenon  commonly  called  the  "  Cry  of  Tin."    By 

J.  C.  Douglas  (Chem.  News,  43,  203). — If  a  piece  of  tin  be  bent  it 
emits  a  sound ;  this,  being  regarded  as  a  property  peculiar  to  tin,  has 
been  termed  the  cry  of  tin.  The  cry  of  tin  is  due  to  crystalline  struc- 
ture ;  it  is  not,  however,  characteristic  of  tin  only,  as  generally 
supposed,  but  may  be  emitted  by  zinc  and  probably  by  other  metals 
when  crystalline  in  texture.  Rolling,  in  the  case  of  tin  and  zinc,  and 
probably  in  other  cases,  destroys  the  property  with  the  alteration  of 
texture.  If,  as  supposed,  this  sound  is  characteristic  of  the  crystalline 
structure  of  metals,  it  is  thought  that  it  may  afford  a  means  of  great 
practical  use,  whereby  by  the  sound  a  metal  emits  we  may  draw  con- 
clusions as  to  its  texture,  and  hence  its  fitness  for  certain  purposes  ;  or 
by  the  sound  emitted  by  a  beam  when  bent  we  may  draw  conclusions 
as  to  its  safety,  the  microphone  or  other  appliance  being  called  in  to 
aid  us  where  the  sounds  are  exceedingly  weak.  D.  B.  ■ 

Determination  of  Chemical  AflSnity.  By  W.  Ostwald.  Part 
IV  (J.  pr.  Ghem.j  23,  517 — 536). — The  author  has  fully  investigated 
the  influence  of  temperature  and  dilution  on  the  reaction  between  freo 
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nitric,  hydrochloric,  and  sulphuric  acids,  and  calcium  and  zinc  oxa- 
lates. The  quantity  of  oxalate  which  is  decomposed  increases  in  a 
perfectly  regular  manner  with  increase  of  temperature,  the  curves 
representing  the  reactions  being  nearly  straight  lines.  Only  in  tho 
case  of  comparatively  concentrated  acid»  was  the  curvature  marked. 
The  influence  of  dilution  is  much  more  complicated  than  that  of  tem- 
perature, the  diluting  water  forming  various  hydrates  with  the  acid, 
and  causing  decomposition  of  the  oxalates.  Curiously  the  influence 
of  dilution  is  simplest  with  sulphuric  acid,  although  formation  of  acid 
salts  and  hydrates  might  have  been  anticipated  in  this  case;  the 
action  increases  very  regularly  as  the  concentration  diminishes.  In  all 
cases  indeed  the  amount  of  dissolved  oxalate  increases  with  dilution, 
after  a  certain  point  of  dilution  is  reached.  Nitric  acid  dissolves 
more  calcium  oxalate  as  the  concentration  increases ;  zinc  oxalate, 
however,  in  decreasing  amounts.  At  20°  hydrochloric  acid  dissolves 
equal  proportions  of  the  calcium  salts  at  all  dilutions. 

The  author  finds  that  the  law  of  Guldberg  and  Waage  is  not  strictly 
applicable  to  the  calculation  of  the  relative  affinity.  O,  H. 
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Specific  Heat  of  Chlorine,  Bromine,  and  Iodine  Gases.  By 
K.  Steecker  {Ann.  Fhijs.  Chem.  [2],  13,  20 — 42). — From  the  experi- 
ments detailed  in  this  paper  the  following  conclus-ions  are  drawn : — 

1.  For  chlorine,  bromine,  and  iodine,  the  values  of  K  and  7,  and  the 
ratio  of  the  kinetic  energy  of  the  progressive  motion  of  the  molecules 
to  the  total  energy  are  different  from  those  which  hold  good  for 
other  gases  whose  molecules  consist  of  2  atoms : — 

XT  _  specific  heat  of  the  gas  at  constant  pressure 
specific  heat  of  the  gas  at  constant  volume 

referred  to  water,  and  7  =  the  specific  heat  at  constant  volume 
referred  to  air,  the  specific  heat  of  air  at  constant  volume  being 
0-1684. 

2.  Gaseous  chlorine,  bromine,  and  iodine  in  regard  to  their  thermal 
behaviour,  form  a  group  by  themselves  among  gases  whose  mole- 
cules consist  of  2  atoms.  In  their  molecules  the  atoms  Seem  to 
have  a  different  reciprocal  action  from  those  in  the  molecules  of  oxygen, 
nitrogen,  hydrogen,  carbonic  oxide,  nitrogen,  and  hydrochloric  acid. 

3.  From  the  behaviour  of  diatomic  gases  it  is  inferred  that  neither 
Boltzmann's  nor  Maxwell's  supposition  as  to  the  nature  of  the  mobility 
of  atoms  in  the  gaseous  molecule  has  a  general  validity.  T.  C. 

Solution  of  Chlorine  in  Water.  By  Berthelot  (Ann.  Chim. 
Phys.  [5],  22,  459 — 464). — The  proportion  of  chlorine  dissolved  in 
water  varies  for  the  same  temperature  with  the  time  of  contact  and 
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the  intensity  of  light.  Thus  the  author  found  that  a  litre  of  water  at 
12°  dissolves  at  ordinary  pressure  4  grams  of  chlorine  to  form  a 
saturated  solution ;  on  prolonging  the  action  6  grams  were  dissolved.' 
The  variations  are  due  to  a  slow  decomposition  of  water  with  forma- 
tion of  oxy-aeids  of  chlorine,  and  this  view  is  further  supported  by 
the  thermochemical  investigations  of  the  author  (Ann.  Chim.  Phys. 
[5],  5,  339). 

The  solubility  of  chlorine  in  concentrated  solutions  of  the  metallic 
chlorides  is  less  than  in  water.     Thus  for  1  litre  of  the  liquid : — 

CaCl27-|H20  saturated  with  chlorine  dissolved  2"45  grams. 
MgCU7m,0  „  ,.  2-33      „ 

MnCl2.5|H20  „  „  2-00       „ 

but  the  solubility  increases  with  dilution,  when  a  similar  formation  of 
oxy-acids  of  chlorine  can  be  observed. 

But  in  presence  of  concentrated  hydrochloric  acid  chlorine  is  far  more 
soluble,  and  with  greater  evolution  of  heat.  Thus  a  solution  contain- 
ing a  third  of  its  weight  of  HCl  dissolved  11  grams  chlorine,  with  for- 
mation of  a  pale  orange-coloured  liquid;  whilst  the  heat  evolved  in 
the  solution  of  the  gas  by  a  liquid  of  composition,  HCl  +  4"5H:,0,  was 
found  to  be  9*5  cals.  (for  pure  water  3  cals.),  a  change  w4iich  corre- 
sponds to  an  equation,  HCl  (dissolved)  +  CL  (gas)  =  HCI3  (dis- 
solved). 

But  this  heat-evolution  is  approximately  equal  to  that  disengaged 
in  the  formation  of  iodine  trichloride  from  the  monochloride,  potassium 
triodide  from  potassium  iodide,  &c.     Thus — 

JCl  (solid)  +  CI2  (gas)  =  ICI3  (solid)  =  +  9-5  cals. 
KI  (solid)  +  I2  (gas)  =  KI3  (crystalline)  =  +  10-8  cals. 
KBr  (solid)  +  Brg  (gas)  =  KBra  (solid)  =  +  109  cals. 

Hence  it  appears  that  chlorine  dissolves  in  hydrochloric  acid,  with 
formation  of  a  hydrogen  perchloride  of  probable  formula,  HCI3, 
analogous  to  ICI3,  &c.  The  author  also  alludes  to  the  great  solubility 
of  bromine  in  hydrobromic  acid  and  of  iodine  in  liydriodic  acid. 

V.  H.  y. 

Free  Fluorine  in  Fluorspar.  By  0.  Loevv  {Ber.,  14,  1144 — 1146). 
— The  odour  of  the  dark  violet  variety  of  fluorspar  found  at  WoLsen- 
dorf,  the  author  attributes  to  free  fluorine.  In  support  of  this  view  is 
cited  the  formation  of  fluoride  by  treatment  of  the  powdered  mineral 
with  ammonia.  Further  its  presence  may  be  explained  by  tlie  fact  that 
the  mineral  contains  cerium  fluoride,  which  on  dissociation  would 
yield  fluorine  and  a  lower  fluoride.  P.  P.  B. 

Action  of  Hydrochloric  Acid  on  Metallic   Chlorides.     By 

A.  DiTTE  {Ann.  Chim.  Fhys.  [5],  22,  551— 56()).— The  metallic 
chlorides,  as  regards  the  action  of  hydrochloric  acid  upon  them,  are 
separable  into  two  distinct  classes :  1st,  those  whose  solubility 
increases  with  increasing  quantities  of  hydrochloric  acid  present  in 
the  solution;  2nd,  those  whose  solubility  decreases  under  the  same 
conditions. 
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TKe  first  class  can  be  divided  into  two  subdivisions :  those  soluble, 
and  those  insoluble  in  water. 

Soluble  Chlorides. — The  solubility  of  these  chlorides  increases  for 
•any  given  temperature  with  the  concentration  of  the  hydrochloric 
ncid ;  there  are  formed  at  the  same  time  compounds  of  the  salts  with 
hydrochloric  acid  which  are  dissociated  by  water.  Thus  mercuric 
chloride  forms  under  various  conditions  the  following  compounds — 

2HgCl2,HCl,3iH20  ;  6HgCl2,2HCl,7H20  ;  8HgCU,HCl,6H20  ; 
8HgCl2,HCl,4^H20  ;  12HgCl2,H01,5H2O  and  12HgCl2,HCl. 

These  bodies  separate  out  from  the  mother-liquors  in  colourless,  trans- 
parent crystals,  which  rapidly  become  opaque  in  the  air,  with  loss  of 
water  and  hydrochloric  acid.  To  the  same  class  belong  the  chlorides 
of  platinum,  gold,  bismuth,  and  antimony,  which  form  the  com- 
pounds, PtCl4,HCl ;  AuCl3,HCl;  BiCl3,8HCl;   SbCW^HCl. 

Insoluble  Chlorides. — These  chlorides,  although  insoluble  in  water, 
are  yet  dissolved  in  hydrochloric  acid,  the  solubility  increasing  with 
concentration  of  the  acid.  To  this  subdivision  belong  silver,  mer- 
curous  and  cuprous  chlorides. 

The  second  class  can  equally  be  divided  into  two  subdivisions  : — 1st, 
those  which  form  in  concentrated  solutions  of  hydrochloric  acid,  crystal- 
line hydrates  which  contain  fewer  molecules  of  water  than  those 
deposited  from  an  aqueous  solution.  In  the  following  table  are  shown 
the  crystalline  hydrates  so  obtained,  which  are  compared  with  the 
hydrates  deposited  from  water : — 

Hydrochloric  acid  solution.  Aqueous  solution. 

CaCl2,H20.  CaCl2,3H20. 

SrCl2,H20.  SrCl2,3H20. 

MgCl2,H20.  MgCl2,3H20. 

2CuCl2,H,0.  CuCl2,H20. 

4CoCl2,3H20.  CoCl2,3H20. 

2NiClo,H20.  NiCl2,3H20. 

MnCl2,H20.  MnCl2,2H20. 

2nd  subdivision  or  chlorides,  which  separate  out  from  hydrochloric 
acid  in  the  anhydrous  state. 

To  this  subdivision  belong  the  chlorides  of  potassium,  sodium, 
ammonium,  barium,  and  thallium.  V.  H.  V. 

Liquefaction  of  Ozone  in  presence  of  Carbonic  Anhydride ; 
its  Colour  in  the  Liquid  State.  By  P.  Hautefeuille  and 
J.  Chappuis  (Compt.  rend.,  91,  815 — 817). — When  ozonised  oxygen, 
prepared  at  a  very  low  temperature  with  special  precautions  (Compt. 
rend.,  91,  522),  is  submitted  to  a  pressure  of  200  atmospheres  at  —23°, 
in  the  capillary  tube  of  Cailletet's  apparatus,  it  assumes  a  blue  colour. 
This  colour  becomes  more  intense  as  the  pressure  is  increased,  but  the 
gas  shows  no  signs  of  liquefaction.  If  the  upper  part  of  the  tube  is 
surrounded  by  liquid  nitrous  oxide  and  kept  at  —  SS'',  the  intensity  of 
the  coloration  augments  considerably,  and  the  lower  part  being  main- 
tained at  —23°,  it  is  possible  to  estimate  by  the  eye  the  difference  of 
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tint,  and  to  see  that  ozone  at  —  88°  is  three  or  four  times  darker  in 
colour  than  the  same  gas  at  —23".  After  a  few  minutes  the  tempera- 
tures of  the  two  portions  of  tlie  tube  are  nearly  alike,  and  the  gas  is 
then  uniformly  coloured  deep  blue  ;  the  ozone  is  then  enclosed  in  the 
tube  by  solid  mercury,  the  meniscus  of  which  remains  brilliant,  and 
wholly  unattacked  by  the  ozone  at  this  low  temperature.  Even  under 
these  considerations  no  liquid  is  formed. 

An  attempt  was  made  to  determine  its  liquefaction  by  mixing  the 
ozonised  oxygen  with  a  large  proportion  of  carbonic  anhydride,  and 
thus  to  counteract  the  retarding  influence  of  the  uncondensable  gas. 
By  steady  compression  a  liquid  is  obtained,  separated  from  the  gas  by 
a  meniscus;  it  is  distinctly  blue,  but  its  tint  does  not  differ  much 
from  that  of  the  supernatant  gas.  When  the  pressure  is  first 
lessened  and  then  suddenly  increased,  a  column  of  azure-blue  liquid, 
much  more  strongly  coloured  than  the  gas,  collects  above  the  mercury. 
This  is  explained  by  supposing  that  the  mist  which  is  produced 
on  suddenly  relieving  the  pressure  is  composed  mainly  of  liquid  or 
solid  ozone  :  for  this  substance  is  then  cooled  to  a  temperature  below 
its  critical  point, — and  that  the  abundant  liquefaction  of  the  carbonic 
anhydride  produced  by  the  subsequent  compression  collects  a  portion 
of  this  ozone.  That  this  is  probably  the  case  is  shown  by  the  fact 
that  the  coloration  of  the  liquid  diminishes,  the  liquid  and  the  gas 
acquiring  in  a  few  minutes  the  same  shade  of  colour ;  the  ozone  dis- 
solved at  first  by  the  carbonic  anhydride  has  then  diffused,  since  the 
atmosphere  of  the  tube  is  not  saturated  with  the  vapour  of  ozone. 

From  the  foregoing  facts  it  may  be  predicted  that  liquid  ozone  of  a 
very  deep  blue  colour  should  be  obtained  by  compressing  at  a  very  low 
temperature  the  mixture  of  ozone  and  oxygen  prepared  at  —88°,  since 
the  proportion  of  ozone  in  this  gas  amounts,  according  to  the  authors' 
estimate,  to  as  much  as  50  per  cent. 

The  colour  of  ozone  both  in  the  gaseous  and  liquid  condition  has 
enabled  its  presence  to  be  detected  in  the  products  resulting  from  the 
decomposition  of  carbonic  anhydride  by  the  inductive  discharge. 
When  these  gases  are  compressed  in  Cailletet's  apparatus  at  —  23°, 
the  undecomposed  carbonic  anhydride  liquefies ;  but  instead  of  being 
colourless,  it  is  very  decidedly  blue ;  this  colour  is  no  doubt  attri- 
butable to  the  presence  of  ozone.  J.  W. 

Sulphuretted  Hydrogen  Apparatus.  By  P.  Hart  (Chem..  News, 
43,  191). — The  apparatus   consists   of  two  test-tubes,  the  larger  of 

1  inch  internal  diameter,  the  other  of  such  smaller  diameter  as  to  slide 
easily  without  friction  into  the  larger.  This  smaller  tube  is,  by  means 
of  the  blowpipe,  perforated  at  the  bottom  with  a  quarter-inch  hole, 
and  is  also  provided  with  a  rubber  stopper  and  a  gas-loading  tube  bent 
twice  at  right  angles.     The  larger  tube   has  a  piece   of  rubber  tube 

2  inches  in  length,  and  of  rather  smaller  diameter  than  itself, 
pushed  over  its  mouth,  1  inch  on  the  tube  and  1  inch  projecting.  To 
work  the  apparatus,  fill  the  larger  tube  from  one-third  to  one-half  full 
of  a  mixture  of  sulphuric  acid  and  water  (1  :  3).  Drop  a  lump  of 
iron  sulphide  into  the  smaller  tube  ;  insert  the  stopper  with  the  leading 
pipe  firmly  into  this  ;  and  thrust  its  lower  perforated  end  through  the 
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rubber  mouth  of  the  largrer  tube,  pushing  it  down  until  it  reaches  the 
acid,  and  allowing  sufficient  of  this  to  enter  the  perforation  to  cover 
the  sulphide  of  iron.  Gas  is  evolved  and  can  bubble  through  the 
solution  to  be  examined.  When  sufficient  has  been  obtained,  raise  the 
upper  tube  until  the  lower  end  is  out  of  the  acid.  D.  B. 

Action  of  Potassium  Nitrite  on  Ammonium   Chloride.    By 

D.  TOMMASI  (Chem.  News,  43,  244). — If  10  grams  potassium  nitrate 
are  melted  in  a  porcelain  crucible  and  then  a  small  quantity  of 
ammonium  chloride  is  added,  this  salt  will  begin  to  rotate  with  a 
variable  velocity,  and  then  take  fire  and  bum  with  a  violet-purple 
flame  accompanied  by  a  feeble  detonation.  With  ammonium  sulphate 
the  phenomenon  is  more  striking,  but  only  very  small  quantities  should 
be  used,  or  the  experiment  will  become  dangerous  on  account  of  the 
projections.  The  author  is  examining  the  nature  of  the  gases  evolved, 
and  when  the  analyses  are  finished  he  will  endeavour  to  explain  these 
reactions.  D.  B. 

Action  of  Chlorine  and  Hydrochloric  Acid  on  Lead  Chloride. 

By  A.  DiTTE  (Ann.  Chim.  Phys.  [5],  22,  566— 573).— If  hydro- 
chloric acid  is  added  to  an  aqueous  solution  of  lead  chloride,  and 
a  current  of  chlorine  passed  in  while  the  temperature  is  kept 
constant,  the  lead  chloride  slowly  dissolves,  the  liquid  acquires 
a  yellowish-red  colour,  and  the  quantity  of  hydrochloric  acid  pre- 
sent is  increased.  On  addition  of  three  or  four  times  its  volume 
of  water  to  the  liquid  so  obtained,  a  copious  precipitate  of  lead 
peroxide  is  thrown  down.  The  author  adduces  some  experiments 
to  establish  the  increase  of  hydrochloric  acid  formed  and  of  lead 
chloride  dissolved.  These  changes  are  more  marked  if  silver  nitrate 
is  added  to  the  original  liquid.  It  is  most  probable  that  the  phenomena 
are  exactly  analogous  to  those  examined  by  Berthelot  in  his  study  of 
the  action  of  chlorine  on  manganese  chloride  (Compt.  rend.,  91,  251), 
and  in  both  cases  there  is  formed  a  hydrochloride  of  the  metallic  per- 
chloride,  which  is  dissociated  by  water  into  free  chlorine  and  hydro- 
chloric acid.  This  dissociation  increases  rapidly  with  rise  of  tempera- 
ture ;  but  on  the  other  hand  if  the  original  liquid  be  further  charged 
with  hydrochloric  acid,  it  will  be  found  that,  although  the  quantity  of 
hydrochloric  acid  is  increased  by  the  passage  of  the  chlorine,  yet  the 
quantity  of  lead  chloride  dissolved  decreases.  This  result  is  explained 
by  supposing  that  the  hydrochloride  of  the  perchloride  reaches  its 
maximum  of  formation,  and  then  diminishes  gradually ;  and  in  fact  it 
is  proved  by  experiment  that  a  saturated  solution  of  lead  chloride  in 
hydrochloric  acid  is  unaltered  by  the  passao^e  of  the  chlorine. 

Again,  by  the  action  of  hydrochloric  on  lead  peroxide,  similar  yellow- 
coloured  liquids  are  obtained,  which,  on  warming,  are  immediately 
decomposed  into  chlorine  and  lead  chloride,  and  from  which  lead  per- 
oxide may  be  precipitated  by  water.  V.  H.  V. 

Note. — The  author  seems  to  be  quite  unaware  that  most  of  the 
phenomena  here  detailed  have  already  been  described  and  explained 
by  practically  the  same  hypothesis.  (Fisher,  this  Journal,  Trans., 
1879,  282— 285).— V.  H.  V. 
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Lead  Chlorobromide.  By  M.  W.  Iles  (Chem.  News,  43,  21C). — 
In  the  treatment  of  the  Leadville  carbonate  ores  by  the  blast  furnace, 
the  author  has  noticed  a  number  of  very  curious  and  interesting  com- 
pounds. Recently  a  compound  having  the  formula  Pb(BrCI)  has 
been  discovered  occurring  as  a  furnace  product  in  small  circular  open- 
ings in  the  cast-iron  supporting  plate,  11 J  inches  above  the  water- 
jacket.  The  furnace  crystals  occur  in  several  forms,  as,  for  example, 
in  pure  white,  delicate,  dendritic  plates,  not  unlike  crystals  of  lead 
chloride ;  in  long  acicular  needles ;  in  semi-fused  distorted  needles 
having  a  slightly  yellowish  tint ;  and  in  entirely  warty  masses. 
They  dissolve  in  warm  water,  the  aqueous  solution  depositing  plate- 
like crystals.  A  white  coating  is  obtained  when  the  crystals  are  sub- 
limed on  charcoal.  On  heating  in  a  closed  tnbe,  they  melt  readily  to  a 
bright  red  mass  ;  which  lightens  up  on  cooling,  changing  from  a  yellow 
to  a  pure  white.  When  the  heat  is  increased  the  compound  sublimes 
in  heavy  oily  drops.  Sp.  gr.  5*741.  The  compound  is  decomposed 
by  boiling  co-ncentrated  sulphuric  acid  only  on  repeated  application,  and 
the  conaplete  transformation  into  a  sulphate  is  difficult.  Analysis  gave  : — 

Found.  Calculated. 

Pb 63-729  64-18a 

Br 25-3211  or.oi. 

CI 10-345)  ^^^^^ 

corresponding  with  the  formula  Pb(BrCl).  D.  B. 

Crystalline  Form  of  Iron-manganese  (Spiegeleisen).  By 
E.  Mallard  (Jahrh.  f.  Min.,  1879,  617). — The  author  examined 
numerous  products  containing  from  11 — 55  per  cent,  manganese. 
Between  11  and  52  per  cent,  the  form  remains  the  same,  viz.,  rhombic, 
coPoo  and  coP  (=  112°  33)  ;  ooPoo  generally  predominates,  and  the 
faces  striated  by  its  oscillatory  combination  with  coP  end  in  undefined 
pyramidal-like  points.  Between  52  and  55  per  cent,  manganese,  the 
form  suddenly  changes  to  apparently  hexagonal  prisms,  but  really  a 
rhombic  prism  of  nearly  120^"  with  ooPco.  The  crystals  have  invari- 
ably the  same  composition  as  the  whole  mass  from  which  they 
separated :  thus,  no  separation  of  an  iron  manganese  having  a  definite 
formula  has  taken  place,  and  it  is  difficult  to  account  for  this  sudden 
change  of  crystalline  form,  accompanied  by  only  a  gradual  change  in 
composition.  H.  B. 

Oxides  of  Manganese.  By  S.  IT.  Pickering  {Ghem.  Ne7vs,  43, 
189,  201,  213,  and  225). — The  following  is  a  summary  of  the  more 
important  facts  indicated  by  the  author's  experiments  : — 

1.  A  perfectly  pure  hydrated  oxide  of  manganese  may  be  obtained 
by  the  decomposition  of  manganese  sesquichloride  with  excess  of 
water  ;  this  oxide,  however,  does  not  contain  the  amount  of  oxygen 
theoretically  contained  in  the  dioxide. 

2.  In  the  oxides  investigated,  both  pure  and  impure,  the  manganese 
present  as  dioxide  bore  to  that  present  as  monoxide  ratios  varying 
between  0*494  and  7*423,  and  they  all  (eight  in  number),  with  one 
exception,  experienced  an  alteration  in  composition  when  heated  to 
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lOO""  or  200°  C-  In  six  out  of  the  seven  cases  this  alteration  was  due 
to  an  evolution  of  oxygen,  in  the  seventh  case  to  an  absorption  of  that 
gas.  In  all  the  cases  investigated,  where  any  change  took  place  at 
100°,  this  change  was  increased  at  200°,  but  beyond  this  the  extent  of 
the  loss  at  100°  does  not  afford  any  criterion  as  to  what  the  loss  at 
higher  temperatures  will  be. 

3.  The  results  obtained  with  oxide  ^N"©.  1  (pure  manganese  dioxide), 
where  experiments  were  made  at  six  different  temperatures,  when 
represented  diagrammatically,  form  a  curve  of  considerable  regularity. 

4.  The  composition  of  the  oxide  taken  is  by  no  means  the  main 
factor  in  determining  its  behaviour  on  heating ;  the  poorest  oxide  was 
not  the  one  which  experienced  the  greatest  gain.  The  amount  of  the 
alteration  is  greatly  dependent  on  the  amount  of  water  present  in  the 
sample.  The  oxides  in  which  by  far  the  greatest  loss  of  oxygen  took 
place  were  those  examined  at  once  after  their  preparation,  and  while 
still  in  an  undried  condition. 

5.  In  the  one  case,  however,  where  the  same  oxide  was  examined 
both  iDefore  and  after  being  dried,  the  loss  experienced  at  100°  was 
practically  identical. 

6.  Whatever  alteration  took  place  was  found  to  be  practically  com- 
plete in  between  half  an  hour  and  an  hour  and  a  half  after  the  oxide 
had  become  mechanically  dried.  Oxide  No.  1  experienced  no  alteration 
on  being  kept  in  boiling  water  for  some  hours.  On  repeatedly 
moistening  and  heating  it,  the  gain  of  oxygen  at  100"  was  greatly 
increased.  When  heated  in  dry  air  at  100°  it  absorbs  five  times  as 
much  oxygen  as  when  heated  at  the  same  temperature  in  air  of  -^^ 
hygrometric  state. 

7.  In  the  case  of  oxide  No.  5  (this  was  pure  dioxide  of  manganese, 
which,  being  washed,  was  dried  in  an  air-bath  at  29 — 40°  C,  subse- 
quently ground  in  a  mortar  and  shaken  through  fine  cambric  in  order 
to  reduce  it  to  as  fine  a  powder  as  possible)  a  considerable  loss  of 
oxygen  was  observed  when  it  was  heated  in  boiling  water,  this  loss  being 
complete  in  two  and  a  half  hours.  When  heated  at  100°  in  dry  air 
instead  of  in  partially  moist  air,  the  loss  of  oxygen  was  nearly 
doubled. 

8.  The  oxides  of  manganese  appear  to  undergo  a  molecular  change 
on  being  kept  in  air  for  some  length  of  time,  whereby  their  behaviour 
on  being  heated  is  entirely  reversed,  a  gain  of  oxygen  instead  of  a 
loss  taking  place.  This  molecular  alteration  is  unaccompanied  by  any 
change  in  composition. 

9.  On  heating  small  quantities  of  manganese  oxides  in  a  platinum 
dish  over  a  Bunsen  burner,  the  oxides  obtained  were  found  to  be 
remarkably  constant  in  composition,  always  containing  rather  more 
manganese  than  the  sesquioxide  does  when  the  gas  was  at  the  day 
pressure.  With  a  larger  supply  of  gas  less  constant  results  were 
obtained,  and  some  of  these  showed  that  a  reduction  considerably 
beyond  MU3O4  could  in  this  way  be  obtained. 

10.  Wright  and  Menke  and  Veley  confirm  the  present  results  in 
showing  that  a  loss  or  gain  of  oxygen  takes  place  at  about  200°,  but 
they  fail  to  show  any  alteration  of  temperature  as  low  as  100°  (the 
heating  being  performed  in  air).     They  show  that  the  oxygen  value  is 
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not  in  the  main  dependent  on  the  richness  of  the  sample  taken,  for  the 
richest  specimen  suffered  no  loss  at  all  at  210°,  whilst  poorer  ones 
lost  nearly  3  per  cent,  of  their  total  available  oxygen.  The  fact  that 
the  richest  specimen  lost  no  oxygen  is  probably  due  to  its  being  nearly 
anhj'-drous. 

11.  The  amount  of  water  retained  by  the  oxides  at  100°  and  200° 
is  very  variable ;  that  retained  in  drying  them  in  partially  moist  air 
at  200°  is,  according  to  the  present  experiments,  3  to  6  per  cent.; 
according  to  other  authorities,  the  use  of  a  current  of  perfectly  dry 
air  reduced  it  to  0*7  to  1' 7  per  cent.  D.  B. 

Spontaneous  Oxidation  of  Mercury  and  other  Metals.    By 

Beethelot  {Bidl  Soc.  Chim.  [2],  35,  487 — 491).— It  is  generally 
supposed  that  mercury  dissolves  the  oxygen  of  the  air,  and  is  slowly 
oxidised  at  ordinary  temperatures,  although  the  evidence  on  this 
point  is  far  from  conclusive.  The  author  has  made  a  series  of  experi- 
ments to  determine  the  conditions  of  the  oxidation  of  mercury  in  the 
pure  state,  and  in  the  presence  of  acids  and  of  alkaline  metals.  It  was 
found  that,  when  mercury  was  exposed  to  laboratory  air,  a  thin  pellicle 
was  formed  on  the  surface  after  about  two  days,  and  was  continually 
renewed  after  removal.  The  presence  of  mercurous  oxide  in  the 
pellicle  was  ascertained  by  solution  in  hydrochloric  acid  and  the 
blackening  of  the  resulting  mercurous  chloride  by  ammonia.  This  slow 
oxidation  takes  place  even  in  presence  of  a  limited  volume  of  air. 
In  exactly  the  same  way  the  surfaces  of  lead,  iron,  copper,  tin,  &c., 
are  superficially  oxidised,  the  oxidation  being  limited  by  the  difficulty 
of  renewing  the  surface,  and  the  preservation  of  the  metal  by  the  film 
of  oxide  formed.  These  results  are  completely  in  accordance  with 
thermochemical  data,  as  an  immediate  consequence  of  which  it 
follows  that  the  reaction  will  take  place  more  easily  and  more  com- 
pletely in  presence  of  some  reagent  which  is  capable  of  combining 
with  the  metallic  oxide,  with  evolution  of  heat.  Thus,  when  mercury  is 
placed  in  contact  with  hydrochloric  acid  in  presence  of  air,  it  is 
immediately  covered  with  a  white  coating  of  the  protochloride.  The 
probable  explanation  of  the  reaction  is  that  the  mercury  is  at  first 
oxidised,  and  then  converted  into  chloride,  and  the  perpetual  recur- 
rence of  these  two  changes  assists  the  chlorination  of  the  mercury.  In 
exactly  the  same  manner  silver  or  copper  is  converted  into  the  chloride 
when  exposed  to  hydrochloric  acid  or  sodium  chloride.  The  forma- 
tion of  the  hydrocarbonate  of  lead  and  of  verdigris  is  probably  due 
to  analogous  changes.  V.  H.  V. 

Isodimorphism  of  Arsenious  and  Antimonious  Oxides.  By 
GuENGE  (Jahrb.f.  Mi7i.,  1879,  621— G22).— The  author  has  attempted 
to  prepare  the  rhombic  modification  of  arsenious  acid  by  Debray's 
method,  viz.,  sublimation  at  a  high  temperature  ;  but  the  long  pointed 
crystals,  formed  on  long-continued  heating  only,  consisted  of  a  series 
of  octohedrons,  united  together  along  one  of  their  axes.  The  effect  of 
an  increased  pressure  of  air  in  the  experimental  tube  favours  the 
growth  of  large  single  octohedrons.  H.  B. 

3  A  2 


792  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Preparation  of  Platinum.  (Vingl.  pohjt.  J.,  240,  213—217.)— 
Matthey  (Iron,  1879,  13,  654  and  678)  describes  the  preparation  of 
pure  platinum  and  the  production  of  platinum-iridium.  The  com- 
mercial alloy  is  fused  with  six  parts  by  weight  of  pure  lead,  then 
gradually  dissolved  in  dilute  nitric  acid  (1:8).  Thus  the  greater 
part  of  the  lead  is  brought  into  solution,  besides  copper,  iron,  palladium, 
and  rhodium;  these  are  separated  from  the  solution  in  the  usual 
manner.  The  residue  containing  platinum,  lead,  and  iridium,  is 
treated  with  dilute  aqua  regia,  the  platinum  and  lead  being  dissolved, 
leaving  impure  iridium  in  the  residue.  The  lead  is  converted  into 
sulphate  by  treatment  with  sulphuric  acid  and  evaporating,  and  the 
platinum  chloride  extracted  from  the  residue  with  distilled  water.  The 
solution  is  then  treated  with  an  excess  of  chloride  of  ammonium  and 
sodium,  heated  to  80°,  and  allowed  to  settle  for  a  few  days.  The  pre- 
cipitate is  then  washed  intermittently  with  a  saturated  solution  of 
ammonium  chloride  and  with  water  acidulated  with  hydrochloric  acid, 
in  order  to  separate  rhodium,  and  is  finally  dried  and  ignited  to  dull 
redness  with  potassium  pyrosulphate  and  ammonium  sulphide. 

The  platinum  is  reduced  and  remains  in  the  melt  in  a  perfectly  pure 
state.  It  is  free  from  all  traces  of  rhodium  and  other  metals,  and  has 
the  highest  sp.  gr.  obtainable,  viz.,  21 '46.  The  iridium  residue  con- 
taining traces  of  platinum,  rhodium,  ruthenium,  and  iron,  is  dried  and 
fused  with  ten  times  its  weight  of  lead.  The  latter  is  then  dissolved 
in  nitric  acid,  and  the  residue  treated  for  some  time  with  aqua  regia. 
A  crystalline  mass  is  obtained,  consisting  of  the  corresponding  com- 
pounds of  iridium,  rhodium,  ruthenium,  and  iron.  The  rhodium  is 
separated  as  rhodium  potassium  sulphate  by  strong  ignition  with 
potassium  pyrosulphate.  The  residue  is  fused  with  ten  times  the 
weight  of  potassium  hydroxide  and  three  times  the  weight  of  nitrate, 
which  converts  the  iridium  and  ruthenium  into  the  corresponding 
potassium  salts,  and  oxidises  the  iron.  The  cold  melt  is  treated  with 
cold  water,  the  residue  consisting  of  potassium  iridiate.  The  latter 
is  washed  with  water,  containing  potassium  hydroxide  and  sodium 
hypochlorite  until  the  filtrate  is  colourless,  then  with  distilled  water. 
The  residual  blue  powder  is  then  treated  with  an  aqueous  solution  of 
sodium  hypochlorite,  and  distilled  until  the  distillate  is  no  longer 
coloured  red  when  treated  with  alcohol  and  hydrochloric  acid.  The 
residue  is  further  treated  with  water  containing  alkaline  sodium  hypo- 
chlorite in  order  to  remove  the  last  traces  of  ruthenium.  The  blue 
powder  (iridium  oxide)  is  dissolved  in  aqua  regia,  evaporated  to  dry- 
ness, taken  up  with  water,  and  filtered.  The  dark-coloured  solution  is 
poured  into  a  concentrated  solution  of  sodium  hydroxide  mixed  with 
sodium  hypochlorite  and  distilled  in  a  current  of  chlorine.  The  dis- 
tillate should  not  show  any  ruthenium  reaction  when  treated  with 
alcohol  and  hydrochloric  acid.  The  residue  is  then  reduced  to  oxide 
of  iridium  by  a  mixture  of  carbonic  oxide  and  anhydride  evolved  from 
oxalic  and  sulphuric  acids  (not  oxide  of  iron)  and  heated  to  redness 
with  potassium  pyrosulphate,  which  removes  the  last  traces  of  iron  and 
rhodium.  It  is  washed  with  distilled  water,  then  with  chlorine  water 
(to  remove  gold),  and  finally  with  hydrofluoric  acid  to  remove  silicic 
acid.     The  iridium  is   said  to  have  a  sp.  gr.  of  22*39  after  fusion ; 
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but  even  when  prepared  with  all  possible  care,  it  always  contains 
minute  traces  of  oxygen,  ruthenium,  rhodium,  and  iron,  and  has  a 
maximum  sp.  gr.  of  22"38. 

To  prepare  the  platinum-iridium  alloy  Matthey  fuses  450  ounces  of 
platinum,  together  with  55  ounces  of  iridium,  and  pours  the  mixture 
into  a  suitable  mould.  The  resulting  casting  is  broken  up,  fused  with 
a  strong  blast  of  oxygen  and  coal-gas,  and  hammered  out  at  a  white 
heat  under  the  steam  hammer ;  it  is  then  rolled,  broken  up  into  small 
bars,  again  fused,  and  finally  left  to  cool.  The  mass  obtained  is  per- 
fectly homogeneous,  free  from  cracks  and  air  bubbles,  has  a  sp.  gr.  of 
21"516,  and  gives  on  analysis — 

Pt.  Ir.  Rh.  Ru.  Fe. 

I   ....    89-40        10-16         0-18        0-10        0-06  =  99'90 

II   ....    89-42        10-22        0-16        0-10        0-06  =  99-96 

Busch  prepares  an  alloy  which  approaches  gold  in  colour,  and  is 
very  elastic,  from  9  parts  tine  gold  and>l  part  platinum.  A  mixture 
of  4  parts  platinum,  3  parts  silver,  and  1  part  copper,  forms  an  alloy 
used  for  metallic  pens. 

Daubree  attributes  the  magnetic  properties  of  refined  platinum  to 
the  presence  of  traces  of  iron.  According  to  Reichardt,  silicon  is  said 
to  injure  platinum,  0-001  silicon  rendering  it  brittle.  D.  B. 
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Action  of  Ammonia  on  Isobutylidene  Chloride.  By  S.  OEco- 
NOMIDES  {Gompt.  rend.,  92,  1235 — l23tS). — Isobutylidene  chloride  was 
heated  with  four  and  a  half  times  its  volume  of  alcoholic  ammonia 
saturated  at  12°  for  five  days  at  200 — 220",  and  for  some  time  at  240°. 
After  separation  of  ammonium  salts  the  liquid  was  distilled,  when 
ammonia  was  given  off  and  chlorisobutylidene  was  obtained  in  con- 
siderable quantity.  Hydrochlorides  of  various  bases  were  also  formed. 
In  many  cases  alcoholic  ammonia  might  probably  be  substituted  with 
advantage  for  alcoholic  potash.  For  example,  40  grams  dichloropro- 
pane  (methyl-chloracetol)  heated  at  200°  with  alcoholic  ammonia  gave 
about  20  grams  of  chlorpropylene. 

When  chlorisobutylidene  is  mixed  with  hypochlorous  acid,  the  com- 
pound C4H7Cl(()H)(3l  is  obtained  as  a  colourless,  limpid  liquid  with 
an  ethereal  odour ;  sp.  gr.  at  0  =  1-0335  ;  b.  p.  143'5"  under  a  pressure 
of  764  mm.  0.  H.  B. 

Action  of  Sodium  and  Carbonic  Anhydride  on  AUylene 
Chloride.  By  A.  Pinnee  and  W.  Schaumann  (Ber.,  14,  1081 — 
1082). — When  jcarbonic  anhydride  is  passed  through  a  mixture  of 
equal  parts  of  benzene  and  allylene  chloride  containing  thin  slices  of 
metallic  sodium,  the  sodium  salt  of  tetrolic  acid,  C4H4O2,  is  produced. 
This  acid  combines  directly  with  4  atoms'  of  chlorine  or  2  atoms  of 
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bromme.  The  bromine  cannot  be  eliminated  from  tbe  dibromocro- 
tonic  acid  without  liberating  carbonic  anhydride.  W.  C.  W. 

Decomposition  of  Mercury  and  Silver  Cyanides.    By  E.  J, 

Maumen^  (Bull.  Soc.  Chim.  [2],  35,  597— 598).— It  is  well  known 
that  mercury  cyanide  is  not  simply  decomposed  into  cyanogen  and 
mercury,  but  that  there  is  always  left  behind  a  brown  bye-product,  con- 
sidered to  be  paracyanogen. 

The  author  considers  that  the  change  may  be  represented  by  the 
equations — 

4Hg(CN)2  =  Hg3  +  Hg(CN)8,  and  Hg(CN)8  =  Hg  +  4(C]Sr)2, 

and  that  the  molecule  of  paracyanogen  is  G^i.  It  was  found  experi- 
mentally that  at  320 — 400  mercury  is  disengaged  without  the  slightest 
trace  of  cyanogen,  but  at  a  slightly  higher  temperature  cyanogen  is 
given  off  in  abundance.  The  decomposition  of  silver  cyanide  may 
probably  be  expressed  by  similar  equations.  On  triturating  with 
mercury  the  residue  left  after  the  evolution  of  the  first  few  bubbles  of 
cyanogen  to  remove  the  silver,  and  on  subsequent  treatment  with  1*4 
nitric  acid,  a  compound  of  silver  with  paracyanogen,  Ag(Clsr)4,  may  be 
extracted  containing  50  per  cent,  of  the  metal.  V.  H.  V. 

Oil  of  Wine.  By  E.  C.  Haeting  {J.  pr.  Chem,.  [2],  23,  449—480). 
— After  noting  the  results  obtained  by  previous  investigators  with  the 
oily  liquid  obtained  from  small  preparations  of  ether  or  ethylene,  the 
author  gives  an  account  of  his  examination  of  the  products  from  the 
manufacture  of  ether  on  a  large  scale.  In  the  technical  conversion 
of  alcohol  into  ether  by  sulphuric  acid,  the  vessels  are  kept  in  unin- 
terrupted use  for  four  weeks,  during  which  time  about  800  kilos,  of 
alcohol  are  used.  After  the  ether  is  distilled  off",  the  residue  consists 
of  a  tarry  substance,  which  is  a  high  condensation-product  examined 
by  Marchand  (Berz.  Jahresber.,  19,  504),  and  a  liquid. 

The  liquid,  freed  from  sulphuric  acid,  ether,  alcohol  and  water,  has 
a  neutral  reaction.  Sp.  gr.  0'903  at  17*5°.  It  is  clear,  yellowish,  of  a 
sweet  taste,  and  is  not  decomposed  even  on  boiling  with  water  or 
alkalis  ;  it  does  not  contain  sulphur,  nor  does  it  deposit  crystals  on 
cooling  to  0°.  The  liquid  was  submitted  to  systematic  fractioning,  by 
Linnemann's  method,  and  each  fraction  examined  separately. 

Fraction  boiling  at  112 — 113°,  gave  numbers  agreeing  with  the 
formula  C7H10O,  and  from  its  behaviour  with  hydriodic  acid  and  the 
analysis  of  the  iodides,  was  found  to  be  ethylamyl  oxide. 

Fraction  150 — 160.  After  shaking  up  with  hydrogen  sodium  sul- 
phite, removing  the  sodium  compound  and  distilling,  a  colourless  mobile 
liquid,  with  camphor-like  odour,  was  obtained  (b.  p.  153—155°),  in- 
soluble in  water,  soluble  in  alcohol ;  sp.  gr.  0'8405  ;  it  yielded  on 
reduction  a  secondary  alcohol  (b.  p.  163 — 165°),  CqHisO,  with  a  musty 
odour,  and  forming  a  crystalline  compound  with  calcium  chloride ; 
and  oja  oxidation  valeric  and  propionic  acids  were  formed ;  it  was 
therefore  "  ethylamylketone." 

The  sodium  sulphite  compound  gave  "  methylhexylketone  "  (b.  p. 
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163 — 165°),  recognised  by  its  breaking  up  into  caproic  and  acetic  acids 
on  oxidation. 

In  another  instance,  besides  the  two  ketones,  a  hydrocarbon  was  ob- 
tained (b.  p.  156'5 — 158°),  which  on  examination  of  the  bromine- 
compounds  obtained  from  it,  proved  to  be  "rutylene." 

The  other  fractions  contain  mixtures  of  these  bodies,  as  well  as 
another  hydrocarbon,  ether,  and  ketone. 

This  product  from  the  preparation  of  ether  on  a  large  scale  is  quite 
different  from  those  examined  by  previous  workers.  D.  A.  L. 

T.  Thomsen's  Law  of  Multiple  Rotations.  By  H.  Landolt 
(Ber.,  14,  1048 — 1053). — A  further  criticism  of  T.  Thomsen's  experi- 
ments on  specific  rotation  and  the  results  deduced  from  thera. 

W.  C.  W. 

Reduction  of  Cupric  Hydrate  Oxide  in  Neutral  and  Acid 
Mixtures  by  Grape-sugar.  By  W.  Muller  and  J.  Hagen 
(Ffliiger's  Archiv,  22,  346 — 353). — Hydrated  cupric  oxide  is  not  re- 
duced by  digestion  with  sugar  solution  at  20 — 50°,  but  is  reduced 
by  continued  boiling.  The  filtrate  still  contains  copper,  generally  in 
combination  with  some  oxidation  product  of  the  sugar.  The  sugar 
does  not  act  on  these  compounds  of  cupric  oxide  in  the  absence  of 
alkali.  If  the  hydrated  oxide  is  precipitated  by  alkali  in  a  mixture  of 
cupric  sulphate  and  sugar,  the  grape-sugar  exhibits  a  reducing  action 
even  in  the  cold.  Cupric  acetate  is  also  reduced  in  the  cold,  but  th(3 
action  is  not  complete.  W.  N. 

Reduction  of  Cupric  Hydrate  in  Alkaline  Liquids.  By 
W.  Muller  and  J.  Hagen  {Fjiihjers  Archiv,  22,  354 — 373). — The 
authors  find  that  for  the  reduction  of  5  mols.  of  cupric  oxide  by  1  mol. 
of  sugar,  only  1  mol.  of  alkali  (soda)  in  excess  is  necessary,  provided 
the  mixture  is  boiled  for  an  hour.  The  reduction  goes  on  faster  in 
the  presence  of  2  mols.  in  excess  of  alkali.  Under  these  circumstances 
1  mol.  of  sugar  is  capable  of  reducing  5*5  mols.  cupric  oxide.  The 
lower  the  temperature  the  more  alkali  is  necessary,  and,  as  a  rule, 
reduction  is  not  complete  at  temperatures  below  90°.  The  authors 
also  find  that  the  sugar  is  decomposed  by  the  alkali  not  only  at  the 
boiling  point,  but  also  in  the  cold,  and  the  more  so  the  stronger  the 
alkali ;  hence  they  recommend,  in  applying  Trommer's  test,  the  use  of 
weak  solutions  of  alkali.  W.  N. 

Decompositions  which  occur  in  the  Use  of  Trommer's  Test. 
By  W.  MtJLLER  and  J.  Hagen  {Pjlihjcr's  Archiv,  ic  2,  391). — The 
authors  are  of  opinion  that  the  reduction  of  the  copper  solution  is 
brought  about  by  the  sugar  directly,  and  not  indirectly  by  a  product 
of  the  action  of  the  alkali  on  the  sugar.  W.  N. 

Arabinose.  By  P.  Claesson  {Ber.,  14,  1270—1272).— The  author 
denies  Kiliani's  statement  {Ber.,  13,  2404;  this  volume,  243)  that 
arabinose  is  identical  with  lactose,  and  he  confirms  the  accuracy  of 
Scheibler's  description  {Ber.,  1,  58  and  108;  6,  612;  this  Journal, 
1873,  1124)  of  the  properties  of  arabinose.     Only  those  specimens  of 
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gum  arable  wliich  yield  either  very  little  or  no  miicic  acid  on  oxidation 
with  nitric  acid  contain  arabinose. 

Lactose  is  not  readily  attacked  by  chlorosnlphonic  acid;  arabinose  is 
rapidly  decomposed  by  this  reagent.  On  oxidising  arabinose  with 
nitric  acid,  mucic  acid  is  not  formed.  W.  C.  W. 

Ketines.  By  Y.  Meyek  and  F.  P.  Treadwell  (Ber.,  14,  1150).— 
The  authors  have  obtained  a  series  of  volatile  bases  formed  by  reducing 
nitroso-ketones  with  sodium-amalgam,  or  with  tin  and  hydrochloric 
acid.  For  these  bases  the  name  hetine  is  proposed ;  they  all,  like 
chloral,  combine  with  water  to  form  crystalline  hydrates.  Their 
general  formula  for  these  compounds  is  Cn$-2n-i^2 ;  the  platinochloride 
of  diynethylhetine  has  already  been  described  by  Gutkneckt  (J5er.,  12, 
2292).  P.  P.  B. 

Action  of  Ammonium  Cyanate  on  Aldehydes.  By  N".  Lubavin 
{Bull.  Soc.  Gliim.  [2],  35,  557). — The  author  starts  from  the  hypothesis 
that  in  Strecker's  synthesis  of  alanine,  the  formation  of  the  nitrite  of 
an  amidated  acid  is  preceded  by  that  of  ammonium  cyanate,  at  the 
cost  of  aldehyde-ammonia  and  the  hydrocyanic  acid.  He  has  accord- 
ingly studied  the  action  of  ammonium  cyanate  on  several  aldehydes, 
and  has  obtained  alanine  from  aldehjde,  and  leucine  from  valeralde- 
hyde.  V.  H.  Y. 

Condensation  of  Acetone.  By  A.  Pinner  {Ber.,  14, 1070—1080). 
— The  acid  CsHjaNOa,  and  the  cyanide  C11H18N2O2,  which  Simpson 
{Annalen,  148,  351)  obtained  by  the  action  of  potassium  cyanide  on 
acetone  saturated  with  hydrochloric  acid  gas,  are  best  prepared  by  the 
following  modification  of  his  original  process.  The  impure  oil  formed 
by  passing  hydrochloric  acid  gas  through  acetone,  is  first  washed  with 
sodium  hydroxide,  and  then  boiled  for  ten  hours  in  a  flask  con- 
nected with  an  upright  condenser,  with  7  parts  of  alcohol  (80  per 
cent.),  and  half  a  part  of  potassium  cyanide.  The  liquid  on  cooling 
deposits  the  cyanide  C11II18N2O2.  The  residue  which  remains  when 
the  alcoholic  mother-liquor  is  evaporated  to  dryness  is  dissolved  in 
water  and  filtered.  The  addition  of  hydrochloric  acid  to  the  aqueous 
solution  slowly  precipitates  the  acid  CsHisNOs,  and  from  the  filtrate 
ether  extracts  a  second  acid,  C7H12O3,  to  which  the  name  mesitonic 
acid  is  given.  The  crude  mesitonic  acid  is  dissolved  in  water,  the 
impurities  removed  by  filtration,  and  the  acid  again  extracted  with 
ether.  It  crystallises  from  water  in  small  prisms,  and  from  ether  in 
large  transparent  plates  (m.  p.  90°),  soluble  in  alcohol  and  in  benzene. 
The  acid  distils  between  230°  and  240°,  without  decomposition.  Its 
salts  are  very  soluble  in  water. 

The  acid  CgHisNOs  is  deiDOsited  from  an  aqueous  solution  in  flat 
prisms  containing  1  mol.  H2O.  The  anhydrous  acid  melts  at  174°, 
and  at  a  higher  temperature  distils  without  decomposition.  Its  metallic 
salts  are  freely  soluble.  The  ethyl  salt  crystallises  in  colourless  prisms 
(m.  p.  90°),  soluble  in  alcohol  and  in  dilute  acids. 

On  oxidation  with   potassium   permanganate   in  an  acid  solution, 
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CgHisNOa  splits  np  into  an  indifferent  compound,  C6H9NO2,  and  an 
unstable  acid,  CvHgNO^. 

The  former  compound  is  deposited  from  an  ethereal  solution  in 
highly  refractive  plates,  which  melt  at  106°,  but  begin  to  sublime  at 
60°.  The  acid  melts  at  84 — 87°,  and  decomposes  at  135"  with  evolu- 
tion of  carbonic  anhydride. 

The  cyanide  CnHigNoOz,  formed  according  to  the  equation 
SCaHfiO  +  2HCN  =  CuHisNzOs  +  H2O,  crystallises  in  glistening 
plates,  which  melt  above  320^.  It  is  not  attacked  by  sodium  or 
potassium  hydroxides,  but  dissolves  in  hot  strong  hydrochloric  acid, 
forming  an  unstable  addition  product,  which  is  deposited  on  cooling. 
If  the  cyanide  is  heated  for  24 — 36  hours,  with  4(3  parts  of  fuming 
hydrochloric  acid,  it  yields  phoronic  acid,  CuHisOs. 

C9Hi802(CN)2  -f-  4HoO  =  C9H,80.,(COOH)2  +  2NH3, 
C9Hi302(COOH)2  =  H2O  +  C9Hi60(COOH)o. 

Phoronic  acid  is  sparingly  soluble  in  hot  water,  and  freely  soluble 
in  alcohol.  It  is  a  powerful  dibasic  acid,  forming  the  following 
crystalline  salts :— dHnKOs  +  liHgO  (needles)  ;  diHieOaCa  +  3H2O 
(prisms)  and  CnHieOsAga  +  HoO. 

Ethyl  phoronate  crystallises  in  prisms  (m.  p.  125°),  soluble  in  alcohol. 
The  amide  crystallises  in  colourless  prisms,  sparingly  soluble  in  alcohol. 
It  melts  above  300°. 

Phoronic  acid  melts  at  184°,  and  is  at  the  same  time  converted  into 
the  anhydride,  CuHieOi.  This  body  melts  at  138°,  and  distils  without 
decomposition. 

The  imide  C11H16O3.NH3  forms  long  needles  (m.  p.  205°),  sparingly 
soluble  in  alcohol. 

The  author  believes  that  phoronic  acid,  CnHisOs,  has  the  following 

constitution  :— CMe3(COOH)CH2.CMe  <(^^  >CMe.COOH. 

w.  c.  w. 

Double  Salts  of  the  Lower  Members  of  the  Acetic  Acid 
Series.  Part  II.  By  A.  Fitz  (Ber.,  14,  1084— 1088).— The  double 
propionates  of  calcium  and  barium,  2(C3H502)2Ca,(C3H502).»Ba, 
calcium  and  strontium,  2(C3H50..)2Ca,(C3H50o)oSr,  and  calcium 
and  lead,  2(C3H502)2Ca, (C3H603)2Pb  (i?er.,  13,  1312;  this  Journal, 
1880,  Abstr.,  779)  are  dimorphous.  The  first  of  those  double  salts 
crystallises  in  regular  octohedrons,  and  the  other  two  salts  in  a  combi- 
nation of  the  quadratic  secondary  prism  and  pyramid  ;  but  if  a  solution 
containing  1  part  of  the  calcium  barium  double  salt  and  3  parts  of 
the  calcium  lead  salt  is  allowed  to  evaporate,  quadratic  crystals  con- 
taining barium  are  obtained.  By  reversing  the  proportions  in  which 
the  salts  are  mixed,  regular  crystals  ccmtaining  lead  are  deposited. 

Calcium  and  lead  propionates  also  form  a  second  double  salt, 
4(C3H502)2Ca,5(C3H502)2Pb  +  I2H2O,  which  crystallises  in  a  com- 
bination of  the  cube,  dodecahedron,  and  tetrahedron.  Calcium 
butyrate  combines  with  lead  propionate  to  form  the  compound 
4(C4H702)2Ca,5(C3H603)2Pb  +  I2H2O,  which  crystallises  in  a  com- 
bination of  the  pyramidal  tetrahedron   and  the  dodecahedron.     The 
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magnesium  lend  propionate  and  magnesium  barium  propionate  have  a 
more  complicated  composition  than  that  previously  assigned  to 
them  (loc.  cAt.),  and  are  analogous  to  the  calcium  lead  propionate,  e.g., 
4(C3H502),Mg,5(C3H602)2Ba+  I2H2O,  and  ^(CaHjOOaMg.SCCaHsO.J^Pb 
+  I2H2O.  W.  C.  W. 

Electrolysis  of  Formic  and  Mellic  Acid.  By  M.  Boungue 
{Bull.  80c.  Ghim.  [2],  35,  661). — The  gaseous  products  formed  by  the 
electrolysis  of  mellic  ^cid  consist  principally  of  hydrogen,  oxygen, 
and  carbonic  anhydride,  with  hardly  any  traces  of  carbonic  oxide. 
In  the  electrolysis  of  formic  acid,  the  proportion  of  carbonic  anhydride 
increases  under  those  conditions  which  are  likely  to  favour  oxidation, 
viz.,  the  concentration  and  temperature  of  the  electrolyte,  the  surface 
of  the  electrodes,  and  the  diminution  of  the  intensity  of  the  current. 
These  experiments  confirm  the  view  put  forward  by  the  author,  that  in 
the  electrolysis  of  organic  acid  there  is  formed  at  the  positive  pole  a 
complex  group,  which,  in  the  presence  of  water,  generates  the  original 
acid  with  liberation  of  oxygen ;  and  this  in  its  turn  oxidises  the 
reproduced  acid.  V.  H.  Y. 

Potassium  Cyanide  and  Ethyl  Dichloracetate.  By  A.  Glaus 
{Ber.,  14,  1066— 1070).— A  reply  to  Bottinger's  remarks  {Ber.,  14, 
730).  W.  C.  W. 

Fermentation  Normal  Valeric  Acid.  By  A.  Fitz  {Ber.,  14, 
1084).— As  a  further  proof  of  the  identity  of  the  acid  obtained  by  the 
fermentation  of  calcium  lactate  and  normal  valeric  acid,  the  solubility 
of  the  calcium  salt  and  the  boiling  point  of  the  ethyl  salt  of  these 
acids  have  been  determined.  W.  0.  W. 

Monobromocrotonic  Acids  (a-  and  /3).  By  A.  Michael  and 
L.  M.  Norton  {Amsr.  Chem.  J.,  1880,  2,  11 — 19).* — When  bromine 
(1  mol.)  dissolved  in  carbon  disulphide  is  added  to  a  solution  of 
solid  cro tonic  acid  in  a  large  quantity  of  the  same  liquid,  a/S-dibromo- 
butyric  acid,  CH3.CHBr.CHBr.COOH,  is  formed,  which  is  easily  solu- 
ble in  alcohol,  ether,  and  benzene;  sparingly  soluble  in  cold,  more 
freely  in  hot  water ;  and  crystallises  from  ether  in  long  white  needles ; 
and  on  treating  an  alcoholic  solution  of  this  acid  with  an  alcoholic 
solution  of  potassium  hydroxide  (2mols.),  heating  the  liquid  for  a  few 
minutes  on  the  water-bath  to  complete  the  reaction,  filtering  off  the 
potassium  bromide  which  separates,  diluting  the  alcoholic  filtrate  with 
8  or  10  mols.  water  acidulated  with  sulphuric  acid,  exhausting  with 
ether,  and  removing  the  ether  by  evaporation,  a  monohromocrotonic 
acid,  CaHsBrOz,  remains,  which,  when  purified  by  repeated  crystallisa- 
tion from  water,  conversion  into  barium  salt,  and  separation  therefrom 
by  hydrochloric  acid,  melts  constantly  at  92"^.  It  is  easily  soluble  in 
ether,  alcohol,  and  carbon  bisulphide,  moderately  soluble  in  water, 
from  which   it   crystallises   in   long  white   needles.     Its  silver  salt, 

*  The  American  Chemical  Journal,  edited  by  Ira  Rerasen.  Baltimore,  1879, 
et  seq. 
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obtained  by  precipitation  from  the  aqueous  ammonium  salt,  crystallises 
in  white  needles,  not  altered  by  light ;  the  barium  and  calcium  salts 
are  easily  soluble,  and  crystallise  in  plates,  the  former  with  3^  mols., 
the  latter  with  3  mols.  HjO. 

This  bromocrotonic  acid  (distinguished  as  /5)  is  easily  converted  by 
reduction  with  sodium-amalgam  into  normal  butyric  acid,  and  readily 
takes  up  1  mol.  bromine,  forming  a  trihromobutyric  acid,  very  soluble 
in  alcohol  and  benzene,  and  crystallising  from  the  latter  in  large, 
colourless,  rhombic  plates,  melting  at  114°.  It  is  not  identical  with 
the  monobromocrotonic  acid  which  Kekule  obtained  {Annalen,  Suppl. 
2,  85)  by  the  action  of  alkalis  on  citradibromopyrotartaric  acid,  inas- 
much as  Kekule's  acid  melted  at  65°,  was  converted  by  bromine  into  a 
trihromobutyric  acid  crystallising  in  hard  prisms,  and  by  nascent 
hydrogen,  according  to  Geromont  (Ber.,  1872,  92)  and  S warts 
Bull.  Belg.  [2],  33,  1),  into  isobutyric  acid. 

a-Mono bromocrotonic  acid  is  prepared  from  liquid  or  a-dibromobuty- 
ric  acid  in  the  manner  above  described  for  the  /3-acid,  excepting  that 
the  action  is  slower,  and  requires  several  hours'  heating  on  the  water •• 
bath  with  reversed  condenser  to  complete  it.  The  same  acid  is  formed 
by  treating  a-dibromobutyric  acid  with  alcoholic  ammonia;  also,  with 
evolution  of  hydrogen  bromide,  when  the  a-dibromobutyric  acid  is 
heated  nearly  to  its  boiling  point. 

oc-Bromocrotonic  acid  is  somewhat  soluble  in  cold  water,  and  much 
more  soluble  in  hot  water,  from  which  it  crystallises  in  long,  colourless 
needles,  easily  soluble  in  alcohol,  ether,  and  benzene,  less  soluble  in 
carbon  sulphide.  It  melts  at  106*5°,  and  decomposes  partially  on 
boiling.  Its  silver  salt,  obtained  by  precipitation,  forms  white  needles, 
very  sensitive  to  light,  and  decomposes  in  aqueous  solution,  slowly  in 
the  cold,  very  quickly  on  boiling,  with  separation  of  silver  bromide. 
The  barium  salt,  C4H4Br02Ba  -f  2H2O,  dissolves  easily  in  water,  and 
crystallises  in  plates.  The  iribromobuiyric  acid  obtained  by  the  action 
of  bromine  on  a-bromocrotonic  acid,  dissolves  readily  in  water,  and 
crystallises  therefrom  in  bunches  of  white  needles,  melting  at  111°  ; 
it  dissolves  very  easily  also  in  alcohol,  ether,  and  carbon  sulphide. 
It  appears  to  be  different  from  the  tribromobutyric  acid  obtained  from 
/3-bromocrotonic  acid,  but  the  quantity  of  it  obtained  was  not  sufficient 
for  satisfactory  investigation. 

The  constitutional  formula  of  a-bromocrotonic  acid  depends  on  that 
of  a-dibromobutyric  acid,  in  which  the  position  of  the  second  bromine- 
atom  has  not  yet  been  established,  although,  judging  from  the  action 
of  bromine  on  other  organic  acids,  the  a-position  would  seem  very 
probable,  that  is  to  say,  the  formula  of  this  dibrominated  acid  should 
be  CH3.CH2.CBr2.COOH.  In  this  case  the  a-bromocrotonic  acid 
obtained  from  it  should  have  the  formula  CH3.CHziCBr.COOH.  If 
this  be  the  case,  there  remains  for  the  acid  obtained  from  a/i?-dibrorao- 
butyric  acid  only  two  formula?,  viz.,  CHj.CBrZlCH.COOH,  and 
CH2ZrCH.CBr.COOH,  the  former  of  which  is  the  more  probable  of 
the  two.  The  formation  of  different  bromocrotonic  acids  from  a-  and 
a^-dibromobutyric  acids,  is  of  considerable  interest,  inasmuch  as 
Tollens  has  shown  that  the  a-acid  and  a/3-dibromopropionic  acids 
yield  one  and  the  same  bromacrylic  acid. 
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Tribromopropionic  acid,  CH2Br.CBr2.COOH,  is  obtained  by  addition 
of  bromine  in  molecular  proportion  to  a-bromacrylic  acid, 

CH2.CBr.COOH, 

botb  dissolved  in  carbon  sulphide.  It  is  slightly  solu>)le  in  cold,  more 
soluble  in  hot  water,  a.nd  separates  therefrom  as  an  oil,  which  remains 
liquid  as  long  as  it  contains  a  trace  of  water.  A  drop  of  water  placed 
upon  the  pure  acid  instantly  converts  it  into  an  oil.  The  pure  acid 
is  not  hygroscopic.  It  dissolves  very  easily  in  alcohol  and  ether,  less 
easily  in  benzene,  from  which  it  crystallises  in  needles.  It  melts  at 
92°,  but  a  small  quantity  of  impurities  lowers  the  melting  point  very 
considerably.  Its  silver  salt  is  very  unstable  ;  the  barium  and  calcium 
salts  are  more  permanent,  and  very  soluble  in  water.  This  tribromo- 
propionic acid  is  decomposed  by  alcoholic  potash,  with  formation  of  an 
acid,  which  appears  to  be  a  dibromacrylic  acid.  It  does  not  appear  to 
be  identical  with  the  tribrominated  acid  (m.  p.  53°),  which  Fittig  u. 
Petri  obtained  (Annalen,  195,  73)  by  the  action  of  hydrobromic  acid 
upon  dibromacrylic  acid.  H.  W. 

Action  of  Potassium  Cyanide  on  Ethyl  Chlorisocrotonate. 
By  A.  Claus  and  G.  Lischke  (Ber.,  14,  1089— 1093).— Potassium 
cyanide  acts  slowly  on  an  alcoholic  solution  of  ethyl  chlorisocrotonate 
at  the  ordinary  temperature.  If  the  mixture  is  warmed  the  action 
goes  on  more  rapidly,  and  on  saponifying  the  product  with  potassium 
hydroxide,  potassium  tricarballylate  is  obtained ;  but  if  the  reaction 
takes  place  at  the  ordinary  temperature,  treatment  with  potassium 
hydroxide  will  yield  a  mixture  of  tricarballylic  and  itaconic  acids. 

w.  c.  w. 

Lead  PlumbothioglycoUate.  By  C.  Liebeemann  and  A.  Lange 
{Ber.,  14, 1265 — 1266). — The  authors  confirm  the  accuracy  of  Claesson's 
statement  {Annalen,  187, 123)  that  the  lead  salt,  precipitated  on  adding 
lead  acetate  to  an  alkaline  thioglycollate,  has  the  composition 
C2H2S02Pb,  and  not  (C2H3S02)2Pb.  W.  C.  W. 

Purification  of  Carbon  Bisulphide.  By  E.  Allaey  {Bull.  Soc. 
Gkim.  [2],  35,  491 — 492). — In  order  to  free  carbon  bisulphide  from 
foetid  impurities,  the  author  agitates  it  with  a  concentrated  solu- 
tion of  potassium  permanganate  until  the  permanence  of  a  violet 
tint  shows  that  the  reducing  action  has  ceased.  The  carbon 
bisulphide  is  then  washed  with  water,  separated  by  a  funnel,  and 
finally  filtered;  the  pure  ethereal-smelling  liquid  is  then  preserved 
from  the  action  of  light.  The  author  finds  that  the  usual  method  of 
distillation  is  in  most  cases  practically  useless.  Y.  H.  V. 

Occurrence  of  Malonic  Acid  in  the  Manufacture  of  Beet- 
sugar.  By  E.  O.  LipPMANN  (Ber.,  14,  1183— 1185).— Besides  tricar- 
ballylic and  aconitic  acids  (this  Journal,  38,  36),  the  author  has  suc- 
ceeded in  obtaining  malonic  acid  from  the  deposit  of  calcium  salts 
formed  in  the  vacuum  pans  in  beet-sugar  manufacture.  The  identity 
of  the  acid  thus  obtained  is  shown  by  its  analysis  and  its  melting 
point,  viz.,  134°,  also  by  the  properties  and  analyses  of  the  barium, 


ORGANIC  CHEMISTRY.  801 

(CgHjBaOi  +  2H2O),  and  of  the  calcium  (^(CaHiCaOi)  +  7H2O) 
salt.  P.  P.  B. 

Homo-itaconic  Acid.  By  M.  Krestownikoff  (Bull.  Soc.  Ghim. 
[2],  35,  558). — By  the  action  of  sodium  ethylate  on  ethyl  chloropro- 
pionate,  the  author  has  obtained,  among  other  products,  the  ethyl  salt 
of  homo-itaconic  acid,  which  by  saponification  with  hydrochloric  acid, 
gives  the  corresponding  acid,  C6Hy04.  This  crystallises  in  prisms 
(m.  p.  170 — 171°)  soluble  in  warm  water  and  alcohol,  sparingly  soluble 
in  ether.  Several  metallic  and  ethereal  salts  were  obtained.  In  like 
manner,  by  the  action  of  sodium  methylate  on  ethyl  chloropropionate, 
the  same  acid  is  formed.  Homo-itaconic  acid  differs  from  the  acids 
of  the  fumaric  series  by  not  being  acted  on  by  hydrobromic  or  hy- 
driodic  acid,  bromine,  or  sodium-amalgam.  In  order  to  explain  these 
differences  of  behaviour  of  homo-itaconic  and  the  isomeric  muconic 
acids,  the  author  assigns  to  the  former  the  structural  formula — ■ 

CH2.CH.COOH 

I  I 

COOH.CH CHo 

and  proposes  to  name  it  provisionally  symmetrical  tetrylene  dicar- 
boxylic  acid.  By  the  action  of  an  alcoholate  on  ethyl  bromobutyrate 
an  acid,  CgHjoOi,  is  formed,  which  must  be  regarded  as  a  homologue 
of  homo-itaconic  acid.  V.  H.  V. 

Derivatives  of  Pyromucic  Acid.  By  C.  L.  Ciamiciax  and  M. 
Dennstedt  (Ber.,  14,  1058 — 1059). — The  authors  confirm  Wallach's 
description  {Ber.,  14,  751)  of  the  properties  of  pyronmcamide  (m.  p. 
142°,  and  not  132°  as  stated  in  the  text-books)  and  furf'uronitril 
(b.  p.  147°  under  757'8  mm.  pressure).  On  boiling  with  potassium 
hydroxide,  furfuronitril  is  converted  into  ammonia  and  pyromucic 
acid,  and  on  treatment  with  zinc  and  sulphuric  acid  a  small  quantity 
of  furfuri/lamine,  C4H3OCH2.NH0,  was  obtained.  This  compound  is  a 
colourless  liquid,  soluble  in  water,  and  smelling  like  conine. 

W.  C.  W. 

Action  of  Bromine  on  Uramil.  By  E.  Mulder  (Ber.,  14,  lOGO — 
1061). — Monobromamidobarbituric  acid  appears  to  be  formed  when 
uramil  is  heated  at  85°  in  sealed  tubes  with  six  times  its  weight  of 
bromine.  The  excess  of  bromine  is  removed  from  the  product  by 
means  of  a  current  of  carbonic  anhydride.  The  bromine  in  the  acid 
could  not  be  replaced  by  cyanogen.  W.   C.  W. 

Optical  Rotatory  Power  of  Asparagine  and  Aspartic  Acid 
in  Different  Solvents.  By  A.  Becker  (Ber.,  14,  1U28— 1041).— 
One  part  of  anhydrous  asparagine  requires  for  solution  82  parts  of 
water  at  lO''  and  47  at  20°.  The  specitic  rotation  of  this  solution  is 
—  5'42.  An  alkaline  solution  of  asparagine  gradually  diminishes  in 
volume  and  increases  in  density  when  left  to  itself  ;  e.g.,  a  solution 
which  when  freshly  prepared  had  a  sp.  gr.  of  1*1166  at  20°  had,  after 
the  lapse  of  five  days,  the  sp.  gr.  l"125l.     The  rotatory   power  of 
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asparagine  is  increased  bj  the  addition  of  soda,  decreased  by  acetic 
acid,  and  inverted  by  sulphuric  or  hydrochloric  acid. 


A-sparagine, 

Specific  rotation 

C4H8N2O3. 

H2O. 

[^]d. 

63-8 

1-0  mol 

NaHO 

-  8-64° 

59-3 

3-0 

9» 

-  6-35 

300-0 

1-0 

HCl. 

+  26-42 

300-0 

2-0 

»5 

+  31-52 

300-0 

5-0 

5) 

-1-32-28 

300-0 

20-0 

)J 

+  34-26 

300-0 

0-5 

H2SO4 

+  23-05 

300-0 

1-0 

JJ 

+  29-54 

300-0 

10-0 

)1 

+  35-45 

300-0 

1-0 

C2H4O2 

-  3-49 

3000 

5-0 

J' 

-  1-45 

300-0 

100 

J? 

0 

300-0 

15-0 

)) 

+  1-11 

300-0 

20-0 

fi 

+  2-63 

An  aqueous  solution  of  aspartic  acid  is  feebly  IsBvogyratory,  the 
optical  power  is  increased  by  the  addition  of  soda  or  ammonia,  di- 
minished by  acetic  and  inverted  by  the  addition  of  sulphuric  and 
hydrochloric  acids. 


spartic  acid. 

Specific  rotation 

C4H7NO4.          H2O. 

[^]d. 

1              285-4 

1-0  mol. 

NaHO 

-  9-07° 

1      •        276-5 

5-0 

)> 

JJ 

-  9-04 

1              302-0 

1-0 

?) 

NH3 

-  9-17 

1              302-0 

5-0 

?5 

JJ 

-  9-61 

1              302-0 

20-2 

M 

JJ 

-12-05 

1              203-4 

0-10 

)) 

HCl 

-  0-56 

1              238-7 

0-12 

)1 

„ 

0 

1              256-2 

0-13 

JJ 

JJ 

+  0-35 

1              360-5 

0-55 

5> 

JJ 

+  14-87 

1                64-4 

1-0 

55 

JJ 

+  30-04 

1                60-4 

3-0 

)) 

JJ 

+  33-96 

1              311-0 

25-0 

JJ 

+  33-93 

1              302-0 

0-5 

JJ 

H2SO4 

+  21-80 

1              302-0 

1-0 

JJ 

JJ 

.+28-83 

1              302-0 

5-0 

JJ 

JJ 

+  32-03 

1              302-0 

10-0 

JJ 

JJ 

+  33-50 

1               285-0 

1-0 

JJ 

C2H4O2 

-  3-16 

1               285-0 

2-0 

JJ 

JJ 

-  1-07 

1              285-0 

4-0 

JJ 

JJ 

-  0-14 

1              285-0 

5-0 

JJ 

JJ 

+  0-14 

1              285-0 

10-0 

JJ 

JJ 

+  1-72 

w.  c.  w. 

Phosphoplatinic  Compounds.  By  E.  Pomet  (Gompt.  rend.,  92, 
794  —  795).  —  In  order,  if  possible,  to  obtain  the  compound, 
P(C2H4Cl)3.PtCl4,  by  substitution  of   CI3  for  3H0  in  Schiitzenberger's 
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phosphoplatinous  ether,  P(C2H50)3.PtCl2,  16  grams  of  phosphoras 
pentacliloride  and  11  grams  of  the  phosphoplatinous  ether,  both  care- 
fully dried,  were  mixed  in  a  flask  and  heated  in  an  oil-bath.  At  40°, 
the  mixture  fused  to  a  deep  red  liquid,  which  entered  into  ebullition, 
giving  off  monochlorethane.  The  substance  in  the  flask  gradually 
solidified  to  a  brown  mass.  This  was  boiled  with  phosphorus  tri- 
chloride, and  the  solution  left  to  cool,  when  it  deposited  yellow 
crystals  of  the  compound  PCla.PtClo.  The  reaction  may  be  represented 
by  the  equation  P(EtO)3.PtCl,  -f  3PCI5  =  PClg-PtCls  -f  3EtCl  -f 
3POCI3. 

When  a  solution  of  phosphoplatinous  ether  in  carbon  tetrachloride 
is  mixed  with  a  solution  of  bromine  in  the  same  liquid,  a  red  crys- 
talline precipitate,  of  the  composition  P(EtO)3.PtCl2Br2,  is  thrown 
down.  The-  corresponding  chlorine-compound  may  be  obtained  by 
substituting  a  saturated  solution  of  chlorine  for  that  of  bromine. 
Both  bodies  are  extremely  hygroscopic,  and  are  readily  decomposed 
by  atmospheric  moisture.  If  bromine-water  is  added  to  a  similar 
solution  of  phosphoplatinic  ether,  P(EtO)3.PtCl2,  until  the  bromine  is 
no  longer  absorbed,  a  deep  red  crystalline  substance,  of  the  composi- 
tion [P(EtO)3]2.PtCl2Br2,  soluble  in  alcohol,  is  obtained.  Phospho- 
platinic ether  also  absorbs  chlorine,  but  the  composition  of  the  body 
formed  has  not  yet  been  determined.  C.  H.  B. 

Parachlorobenzyl  Compounds.  By  C.  L.  Jackson  and  A.  W. 
Field  (Ann.  Chem.  J.,  2,  85— 96).— The  chloride,  C8HiCl.CH.,Cl,  pre- 
pared by  direct  chlorination  of  pure  parachlorotoluene,  crystallises  in 
white  lustrous  prisms  or  needles  melting  at  29°  (this  Journal,  36,  62). 

Parachlorobenzyl  alcohol,  C6H4C1.CH:>0H,  prepared  by  boiling  the 
bromide,  chloride,  or  acetate  with  water,  crystallises  from  boiling 
water  in  beautiful  pointed  white  ribbons,  usually  one  or  two  inches 
long,  having  a  brilliant  pearly  lustre  and  peculiar  smell ;  it  does  not 
attack  the  mucous  membranes.  It  sublimes  very  easily  in  white 
needles;  evaporates  slowly  on  exposure  to  the  air,  and  distils  in  a 
current  of  steam  ;  dissolves  sparingly  in  cold,  much  more  readily  in 
hot  water,  very  easily  in  alcohol,  ether,  benzene,  carbon  sulphide,  and 
glacial  acetic  acid.  By  chromic  acid  mixture  it  is  oxidised  to  p-chloro- 
benzoic  acid,  melting  at  233°. 

Farachlorohenzyl  cyanide,  CgHiCI.CHj.CN,  is  formed  by  the  action  of 
potassium  cyanide  on  _p-chlorobenzyl  bromide,  and  separates,  on  addi- 
tion of  water  to  the  product,  as  a  yellow  oil  which  shows  but  little 
tendency  to  solidify:  indeed  it  was  only  after  standing  in  an  open 
watch-glass  for  three  or  more  weeks,  and  being  then  put  into  a  mixture 
of  ice  and  salt,  that  it  deposited  a  small  quantity  of  colourless  prisms 
melting  at  29° ;  it  is  easily  soluble  in  alcohol  and  ether,  and  remains, 
on  evaporation  of  the  solvent,  as  an  oil  which  crystallises  when  stirred. 
The  yellow  oil  appears  to  be  identical  in  composition  with  the  crystals, 
and,  like  the  latter,  is  converted  by  heating  with  hydrochloric  acid  at 
100°  in  a  sealed  tube  into: 

ParachloralphatoluiG  acid,  CeHiCl.CHg.COOH.  This  acid  may  also 
be  prepared  by  boiling  the  cyanide  with  dilute  sulphuric  acid  in  a 
flask  with  reversed  condenser.    When  purified  by  solution  in  ammonia, 


804  ABSTRACTS  OF  CHEMICAL  PAPERS. 

precipitation  with  sulphuric  acid,  and  recrystallisation  from  boiling 
water,  it  forms  white  needles,  sometimes  thick  and  pointed.  It 
has  a  pleasant  odour,  melts  at  103'5 — 104°,  sublimes  easily  in  small 
plates,  and  may  be  distilled,  though  not  quickly,  in  a  current  of  steam  ; 
is  somewhat  soluble  in  cold,  much  more  freely  in  hot  water ;  freely  in 
ilcohol,  ether,  benzene,  carbon  sulphide,  and  glacial  acetic  acid. 
Aqueous  ammonia  dissolves  it  readily,  but  the  resulting  salt  is  decom- 
posed, partly  at  least  on  evaporation,  the  acid  being  set  free.  The 
silver  salt,  CgHeClOsAg,  is  a  white  curdy  precipitate  consisting  of 
clumps  of  microscopic  needles,  which  blacken  rapidly  in  sunshine, 
very  slowly  in  diffused  daylight ;  it  is  very  slightly  soluble  in  boiling 
water,  almost  insoluble  in  cold  water,  freely  soluble  in  dilute  nitric 
acid  and  aqueous  ammonia.  The  solution  of  the  acid  in  ammonia, 
freed  from  excess  of  ammonia  by  evaporation,  gives  a  precipitate  of 
bluish-green  flocks  with  cupric  sulphate,  yellowish-brown  with  ferric 
sulphate,  white  with  lead  acetate  and  mercurous  nitrate. 

Parachlorohenzyl  thioct/anate,  C6H4CI.CH2.SCN,  was^  prepared  by 
boiling  the  bromide  with  alcoholic  potassium  thiocyanate,  and  purified 
by  freezing  with  snow  and  salt,  extracting  the  oil  with  filter-paper, 
and  recrystallisation  from  alcohol  in  a  freezing  mixture.  It  forms 
white  flattened  needles  often  more  than  an  inch  long ;:  has  a  strong 
disagreeable  smell ;  melts  at  17°;  does  not  distil  with  steam,  but  seems 
to  be  slowly  decomposed  by  it ;  mixes  with  ether,  benaene,  carbon 
sulphide,  and  glacial  acetic  acid,  but  not  with  water. 

ParacJilorohenzylamines.— These  compounds  were  discovered  by 
Berlin  (Annalen,  151,  137),  who  obtained  them  by  heating  ^-chloro- 
benzyl  chloride  with  alcoholic  ammonia  in  a  steam-bath  for  a  week. 
They  may,  however,  be  more  readily  prepared  from  the  corresponding 
bromide,  on  which  alcoholic  ammonia  acts  very  quickly,  even  at 
ordinary  temperatures.  The  produet  obtained  in  this  manner,  or  by 
heating  the  material  together  in  a  sealed  tube  at  100°,  consists  of 
crystals  either  of  the  hydrobromide  of  tri-parachlorobenzylamine,  or 
of  the  base  itself,  and  of  an  alcoholic  solution  which  when  filtered  and 
evaporated  on  a  steam- bath,  yields  ammonium  bromide,  together  with 
the  hydrobromides  of  di-  and  mono-j9-chlorobenzylamine  and  some  free 
trichlorobenzylamine.  This  residue,  after  washing  with  water  to 
remove  the  hydrobromides  of  ammonia  and  the  primary  amine,  was 
repeatedly  crystallised  from  hot  alcohol  till  it  was  separated  into 
slightly  soluble  scales  of  di-j}-chlorobenzylamine  hydrobromide  and 
needles  of  the  free  tertiary  amine  readily  soluble  in  boiling  alcohol. 

Mono-p-chlorohenzylamme,  CeHiCl.CHalS'Hs  [CI  :  CH2NH2  =1:4]. 
This  base,  precipitated  by  caustic  soda  from  the  aqueous  solution  of  its 
hydrobromide  and  distilled  with  steam,  is  a  colourless  oil  nearly  if  not 
quite  insoluble  in  water,  but  soluble  in  ether  ;  on  exposure  to  the  air 
it  is  very  quickly  converted  into  a  white  soluble  crystalline  carbonate 
which  crystallises  from  water  in  white  plates,  from  alcohol  in 
needles  ;  melts  at  114 — 115°;  dissolves  slowly  in  cold,  quickly  and  freely 
in  hot  water  and  alcohol ;  and  is  decomposed  by  caustic  alkalis,  with 
separation  of  the  base.  The  hydrochloride  crystallises  in  long  narrow 
white  plates  soluble   in  water  and  in  alcohol,  sparingly  soluble  in 
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glacial  acetic  acid,  almost  insoluble  in  ether,  benzene,  and  carbon  di- 
sulphide ;  melts  at  239 — 241'*.     The-platinochlorlde^ 

(C6H4CLCH2.]SrH2)2,2HCl,PtCl4, 

crystallises  from  water  in  round  woolly  groups  of  bright  yellow, 
branching  needles  or  plates,  soluble  in  alcohol.  The  hydrohromide^ 
formed  in  the  preparation  of  the  amines,  resembles  the  chloride  in 
appearance  and  generally  in  solubility,  though  it  is  somewhat  less- 
soluble  in  water.    It  melts  with  decomposition  between  225°  and  230°.. 

Diparachlorobenzylamine,  NH(C6H4C1.CH2)2,  separated  from  the 
hydrobromide  by  caustic  soda,  is  an  oil  which  solidifies  on  stirring, 
especially  if  touched  with  a  crystal  of  the  substance.  It  forms  white 
radiating,  bladed  crystals,  melting  at  29^^,  insoluble  in  water,  soluble  in 
alcohol  and  glacial  acetic  acid,  freely  soluble  in  ether,  benzene,  and 
carbon  sulphide.  The  hydrochloride  is  precipitated  by  hydrochloric 
acid  from  the  alcoholic  solution  of  the  base,  in  microscopic,  rhombic, 
and  prismatic  plates,  apparently  monoclinic,  slightly  soluble  in  water, 
alcohol,  and  glacial  acetic  acid,  insoluble  in  ether  and  carbon  sulphide, 
melting  at  288°.  The  plcdinochloride,  [NH(C6H4Cl.CH2)2]2,2HCl,PtCl4, 
crystallises  in  pale  yellow  scales,  slightly  soluble  in  boiling  water, 
almost  insoluble  in  cold  water  and  alcohol.  The  hydrobromide,  obtained- 
in  the  preparation  of  the  amines,  crystallises  in  white  scales,  very 
slightly  soluble  in  water  and  in  alcohol,  insoluble  in  ether,  easily 
decomposed  by  soda,  melting  with  decomposition  at  280 — 290°. 

The  salts  just  described  are  identical  with  those  of  the  a-modifica- 
tion  of  Berlin's- secondary  chlorobenzylamine  ;  his  /3,  7,  and  d  modifica- 
tions appear  to  have  consisted  of  mixtures  of  para-  and  ortho-com- 
pounds in  varying  proportions. 

Trijparachlorohenzylamine,  N(C6H4C1:CH2)3,  crystallises  from  alcohol 
in  bunches  of  white  needles ;  from  ether  it  separates  as  an  oil  which 
solidifies  after  some  time  in  flattened  prisms ;  when  formed  by  the 
action  of  alcoholic  ammonia  on  parachlorobenzyl  bromide  it  separates 
in  short  thick  well-formed  rhombic  crystals.  It  melts  at  78*5°,  is 
insoluble  in  water,  very  slightly  soluble  in  cold,  freely  in  hot  alcohol, 
also  in  ether,  benzene,  and  carbon  sulphide,  less  soluble  in  glacial 
acetic  acid.  The  hydrochloride,  not  quite  pure,  was  obtained  when  an 
alcoholic  solution  of  the  base  was  heated  with  strong  hydrochloric 
acid,  and  separated  on  spontaneous  evaporation  in  spherical  groups  of 
radiate  needles,  melting  at  about  196*^,  soluble  in  etlitir,  alcohol,  and 
glacial  acetic  acid,  slightly  soluble  in  water,  insoluble,  or  nearly  so,  in 
carbon  sulphide  and  benzene.     The  platinochloride, 

[N,(C6H4Cl.CH2)3]2,2HCl,PtCl4,> 

forms  orange-coloured  microscopic  irregular  plates,  almost  insoluble  in 
water,  alcohol,  and  ether.  The  hydrobromide  cry st&Wises  in  scales  like 
those  of  the  hydrobromide  of  the  secondary  amine,  but  less  soluble  in 
alcohol. 

The  following  table  exhibits  a  comparison  of  the  melting  points  of 
the  above-described  compounds,  as  determined  by  Jackson  and  Field, 
with  those  of  the  same  compounds  according  to  former  observers  : — 
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True 

Old 

melting 

melting 

point. 

point. 

29° 

Liquid. 

48-5° 

70-5 

66° 

29°  (?) 

Liquid. 

103-5—104° 

60° 

68 

17° 

Liquid. 

Liquid. 

239—241° 

197° 

225—230 

114     115 

29° 

Liquid. 

288° 

288-289' 

280—290° 

283—290 

78-5° 

88—89 

196°  (?) 

170—175 

Authority  for  old 
melting  point. 


Parachlorobenzyl  chloride   

„  bromide 

„  alcohol 

„  cyanide     ....*.. 

Parachlor-a-toluic  acid 

Parachlorobenzyl  thiocyanate 

Parachlorobenzylamine 

„  hydrochloride    . . 

„  hydrobromide   . . 

„  carbonate 

Diparachlorobenzylamine 

„  hydrochloride 

„  hydrobromide 

Triparachlorobenzylamine  

„  hydrochloride 


Beilstein  u.  Geit- 
ner. 

Beilstein  u.  Kuhl- 

berg. 
Neuhof. 
Neuhof. 
Radziszewski. 

Berlin. 


H.  W. 
Parachlorobenzyl  Compounds.  By  C.  L.  Jackson  and  J.  F. 
White  (Amer.  Ghem.  J.,  2,  168 — 172). — 1.  ParacMorohPMzijlsulphonic 
acid,  CfiHiCl.CHa.SOsH.  The  sodmm  vsalt  of  this  acid  was  prepared 
by  boiling  a  solution  of  normal  sodium  snlphite  (1  mol.)  with  pure 
parachlorobenzyl  bromide  (1  mol.)  in  a  return-cooler  till  the  smell  of 
the  bromide  was  no  longer  perceptible.  It  crystallises  from  alcohol  in 
pearly  scales,  from  water  in  large  flat  colourless  triclinic  crystals.  The 
potassium  salt,  prepared  from-  the  barium  salt  by  double  decomposition, 
resembles  the  sodium  salt  in  appearance,  but  is  much  more  soluble  in 
alcohol.  The  barium  salt,  obtained  by  adding  barium  chloride  to  the 
solution  of  the  sodium  salt,  or  better  by  boiling  the  free  acid  with 
barium  carbonate,  crystallises  from  water  in  radiate  bunches  of  needles 
moderately  soluble  in  water,  and  having  the  composition — 

(C6H4Cl.CH2.S03)2Ba  +  2H2O. 

The  calcium  salt  (C7H6ClS03)2Ca  +  7H2O,  crystallises  in  rhombic 
jilates,  very  much  like  flattened  cubes,  gives  up  5  mol.  water  in  a 
vacuum,  the  rest  at  160°.  The  co'pper  salt  (CiH6ClS03)3Cu  +  2H20,  is 
readily  soluble  in  water,  and  crystallises  in  tufts  of  pale  green  needles. 
The  normal  lead  salt  (C7H6ClS03)2Pb  4-  H2O,  crystallises  in  long 
Avhite  needles,  grouped  in  sheaves  or  stars,  and  is  not  very  soluble  in 
water. 

The  hydrogen  salt,  or  free  acid,  prepared  from  the  purified  lead  salt 
by  decomposition  with  hydrogen  sulphide,  crystallises  on  evaporating 
its  solution  to  a  syrup,  first  over  the  water- bath,  then  at  a  lower  tem- 
perature, and  finally  in  a  vacuum,  in  square  plates,  which  soon  turn 
yellow,  and  give  off  white  fumes  smelling  of  hydrochloi-ic  acid  and 
benzaldehyde.     These  crystals  melt  with  decomposition  at  108°. 

The  cliloridey  C6H4CI.CH2.SO2CI,  is  obtained  by  acting  on  the  dry 
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vS odium  salt  with  phosphorus  pentachloride,  and  treating  the  product 
with  water,  as  a  heavy  oil  which  soon  solidifies,  and  may  be  purified 
by  crystallisation  from  ether.  It  then  forms  flattened  crystals  often 
arranged  in  pennate  groups.  It  has  an  aromatic  odour,  melts  at  85*5°, 
is  insoluble  in  water,  dissolves  in  ether  and  alcohol,  but  seems  to  be 
decomposed  by  the  latter. 

Parachlorohenzyl  sulphide,  '(C6H4CI. 0112)28,  was  obtained  by  heating 
parachlorobenzyl  chloride  or  bromide  with  an  alcoholic  solution  of 
sodium  sulphide,  and  precipitating  the  product  with  water,  in  the 
form  of  a  heavy  oil,  the  solution  of  which  in  hot  alcohol  yielded  a 
purer  oil,  which  solidified  on  standing  over  night,  and  was  further 
purified  by  crystallisation  from  hot  alcohol.  It  forms  thick  nearly 
inodorous  needles  melting  at  42°  ;  cannot  be  sublimed  without  decom- 
position ;  is  nearly  insoluble  in  water ;  dissolves  in  cold,  more  freely  in 
hot  alcohol,  easily  in  ether,  carbon  sulphide,  benzene,  and  glacial  acetic 
acid. 

Diparachlorohenzylsulphone,  (C6H4C1.CH2)2S02,  prepared  by  gradual 
addition  of  chromic  anhydride  to  the  preceding  compound,  both  being 
dissolved  in  glacial  acetic  acid,  or  by  the  oxidising  action  of  the  air  on 
parachlorobenzyl  sulphide,  crystallises  in  very  small  needles  melting 
at  165°,  not  sublimable  without  decomposition,  nearly  insoluble  in 
water,  readily  soluble  in  alcohol,  carbon  sulphide,  glacial  acetic  acid, 
and  ligroin.  The  isomeride  melting  at  149°,  which  Vogt  and  Hen- 
ninger  obtained  by  the  action  of  chlorobenzyl  chloride  on  potassium 
sulphite,  was  probably  the  corresponding  orthochlorobenzylsulphone. 

Parachlorobeiizyl-mercaptan,  C6H4Cl.CH2.SH,  is  formed  on  mixing 
the  alcoholic  solutions  of  parachlorobenzyl  bromide  and  potassium 
hydrosulphide,  the  mixture  becoming  hot,  and  the  action  being  com- 
pleted in  about  half  an  hour  without  the  aid  of  external  heat.  The 
product  treated  with  water  deposits  a  dark-coloured  oil,  which  may  be 
purified  by  distillation  with  steam,  freezing  in  a  mixture  of  ice  and 
salt,  and  recrystallisation  from  alcohol  with  the  aid  of  a  freezing 
mixture. 

Parachlorobenzyl-mercaptan  is,  at  ordinary  temperatures,  a  colour- 
less oil,  but  when  cooled  by  a  mixture  of  ice  and  salt,  it  solidifies  in 
white  crystals  which  melt  at  19 — 20°.  It  distils  with  steam,  and 
mixes  readily  with  alcohol,  ether,  benzene,  and  carbon  sulphide,  but 
not  with  water.  Yellow  mercuric  oxide  attacks  it  with  great  energy, 
converting  it  into  the  corresponding  me  reap  tide  (C6H4Cl.CH2.S)2Hg, 
which,  when  purified  by  repeated  recrystallisation  from  boiling  alcohol^ 
forms  light  white  scentless  needles,  apparently  having  no  fixed  melting 
point,  but  turning  red  or  black,  and  shrinking  to  about  half  their  original 
bulk  when  heated  to  about  160°.  This  mercaptide  is  insoluble  in 
water,  very  slightly  soluble  in  ether,  benzene,  carbon  sulphide,  glacial 
acetic  acid,  and  cold  alcohol,  somewhat  more  freely  in  hot  alcohol ;  de- 
composed by  hydrogen  sulphide  into  mercuric  sulphide  and  the  mer- 
capte,n. 

Parachlorolenzyl  DisulpMde  (C6H4C1.CH2)2S?,. — Prepared :  1.  By 
prolonged  boiling  of  parachlorobenzyl  bromide  with  alcoholic  potas- 
sium hydrosulphide.  2.  By  treating  parachlorobenzyl-mercaptan  with 
the  calculated  quantity  of  bromine  dissolved  in  ether:  2C7H6CISH  -h 

3  t  2 
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Br2  =  2HBr  +  (C7H6C1)2S2.  With  a  large  excess  of  bromine,  an 
aromatic  oil  is  produced,  which,  has  not  yet  been  examined.  3.  By- 
heating  parachlorobenzyl  bromide  with  alcoholic  sodium  disulphide. 
It  forms  white  flattened  needles  smelling  somewhat  like  mercaptan ; 
melts  at  59° ;  is  insoluble  in  water,  readily  soluble  in  alcohol,  glacial 
acetic  acid  and  ligro'in,  very  soluble  in  ether,  benzene,  and  carbon 
sulphide ;  not  acted  upon  by  mercuric  oxide  or  chloride ;  converted 
by  nascent  hydrogen  (zinc  and  dilute  sulphuric  acid)  into  the  corre- 
sponding mercaptan. 

The  same  compound  appears  to  have  been  obtained  in  an  impure 
state  by  Beilstein  (Annalen,  116,  336)  and  by  Neuhof  (ihid.,  147, 
339),  both  of  whom,  however,  regarded  it  as  the  mercaptan,  and 
found  its  melting  point  to  be  between  84°  and  85°. 

Parachlorobenzyl  disulphodioxide  (C6H4C1.CH2)2S202,  is  formed  on 
treating  the  disulphide  with  the  calculated  quantity  of  chromic  anhy- 
dride, both  dissolved  in  glacial  acetic  acid,  and  is  deposited  on  addition 
of  water,  as  an  oil  which  solidifies  on  standing  in  the  cold,  and  may 
be  purified  by  crystallisation  from  alcohol.  It  is  a  waxy  solid,  becom- 
ing crystalline  after  some  time,  and  melting  at  120°  ;  insoluble  in 
water,  easily  soluble  in  alcohol,  ether,  benzene,  carbon  sulphide,  and 
glacial  acetic  acid. 

EtTiylic  parachlorobenzylate,  prepared  by  boiling  the  bromide  with 
alcoholic  sodium  hydroxide,  is  a  colourless  liquid,  distilling  at  215 — 
225°,  and  not  solidifying  at  —  12°. 

The  following  table  exhibits  a  comparison  of  the  melting  points  of 
these  compounds  prepared  as  above  described,  with  those  of  the  same 
bodies  obtained  by  former  observers  from  more  or  less  impure 
materials  : — 


Formula. 

True  melting 
point. 

Former 
melting  point. 

Authority  for  former 
melting  point. 

CyHgCLSOgCl 

85-5° 
42° 
165° 

19° 

59° 
120° 

Oil. 

Oil. 
167° 

r77— 78° 
<  84—85 
[84—85 
See  above. 

roii. 
toil. 

(CrHfiCDoS 

Pauly. 

Vogt  u.  Henninger. 

Beilstein. 

(CrHfiCnaSOo 

C7H6CI SH 

(CHaCHoSo 

Neuhof. 

CCHfiCDoSoOo 

C,H«C1  0  C„H=    

Naquet. 

Neuhof. 

H.  W. 

Crystallisation  of  a-  and /3-Dinitroparaxylenes,  By  P.  Jannasch 
and  C.  Stunkel  (Ber.,  14,  1146— 1150).— The  authors  find  that  by 
crystallising  a  mixture  of  these  isomerides  from  glacial  acetic  acid, 
crystals  are  obtained  of  well  defined  form,  melting  at  99 — 99*5°.  These 
crystals  retain  their  form  and  melting  point  when  crystallised  from 
glacial  acetic  acid,  but  when  crystallised  from  alcohol  they  are  sepa- 
rated into  the  two  isomerides,  melting  at  123'5°  and  93°  respectively. 
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The  authors  are  inclined  to  regard  the  crystals  obtained  from  glacial 
acetic  acid  as  a  definite  compound  of  equal  molecules  of  each  of  the 
above  isomerides.  P.  P.  B. 

Occurrence  of  an  Aromatic  Hydrocarbon,  diHie,  in  Rosin 
Oil.  By  W.  Kelbb  (Ber.,  14,  1240— 1241). —The  author  has  suc- 
ceeded in  isolating  the  hydrocarbon  OnHje  contained  in  the  portion  of 
rosin  oil  which  boils  between  190°  and  200°,  by  the  same  process  by 
which  he  obtained  metaisocymene  from  the  lower  boiling  fraction  of 
rosin  oil  (BeQ\,  13,  1161  ;  this  Journal,  Abstr.,  1880,  878),  viz.,  by 
digesting  with  strong  sulphuric  acid  at  100°.  The  lead  salt  of  the 
sulphonic  acid  (CuHi5S03)oPb  +  3H2O,  crystallises  in  plates,  which 
are  much  more  soluble  in  hot  than  in  cold  water.  The  sulphamide 
forms  needle-shaped  crystals  melting  at  64°. 

The  hydrocarbon,  CuHie,  prepared  by  heating  the  lead  salt  with 
hydrochloric  acid,  is  a  colourless,  highly  refractive  liquid  (b.  p.  186 — 
188°).  Since  it  yields  isophthalic  acid  on  oxidation  with  chromic 
mixture,  it  must  be  either  methylbut^d-benzene  or  ethylpropyl-ben- 
zene.  W.  C.  W. 

Diazobenzene  Nitrate.  By  Berthelot  and  Yieille  (Gompt.  rend., 
92,  1074 — 1079). — Diazobenzene  nitrate  maybe  kept  in  dry  air  in  the 
dark  for  several  months  without  undergoing  alteration,  but  if  exposed 
to  the  light  it  gradually  decomposes,  becoming  rose-coloured.  This 
decomposition  takes  place  much  more  rapidly  in  a  moist  atmosphere. 
The  compound  gives  off  an  odour  of  phenol,  and  finally  swells  up  and 
becomes  black,  giving  off  gas.  Diazobenzene  nitrate  is  more  sensitive 
to  percussion  than  mercury  fulminate,  and  explodes  when  heated 
above  90°,  whereas  the  fulminate  does  not  explode  until  the  tempera- 
ture reaches  195°.  When  heated  in  small  portions  it  decomposes 
gradually,  without  detonation,  even  below  90°.  Density  of  diazoben- 
zene nitrate  =  1'37;  heat  of  combustion  at  constant  volume  = 
+  783'9  cals. ;  at  constant  pressure,  782'9  cals.  ;  heat  of  formation  = 
—  47"4  cals.  The  detonation  of  one  molecule  (167  grams)  develops 
heat  =  +  114*8  cals.,  and  produces  136*6  litres  of  gas  (corr.  vol.)  ; 
the  detonation  of  1  kilo,  develops  therefore  +  687*7  cals.,  and  pro- 
duces 817*8  litres  of  gas.  The  percentage  composition  of  the  gas  pro- 
duced is  as  follows : — 

HCN.  CO.  CH4.  II.  N. 

3*2  48*65  2*15  277  18*3  =  100 

The  whole  of  the  oxygen  combines  with  carbon  to  form  carbonic 
oxide,  and  no  water  is  formed.  Three-fourths  only  of  the  nitrogen  is 
set  free,  one-fifth  forms  hydrocyanic  acid,  and  the  rest  remains  in  the 
solid  residue,  partly  as  ammonia,  partly  in  the  form  of  a  special 
nitrogen  compound.  Exactly  half  the  carbon  is  converted  into  car- 
bonic oxide.  The  solid  residue  is  a  voluminous,  impalpable  powder, 
I'esembling  charcoal,  with  an  ammoniacal  odour.  It  has  approxi- 
mately the  composition  CeHN,  and  contains  about  0*011  gram  ammonia 
per  gram  of  explosive  :  the  gaseous  products  contain  0*0004  gram. 
The  principal   decomposition   may  be  represented    by   the    equation 
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CeH4.N2.HNO3  =  SCO  4-  3C  4-  H5  4-  N3.  This  reaction  would  de- 
velop heat  =  +  201  6  cals.,  whereas  the  amount  actually  developed  is 
+  1  L4'8  cals.,  from  which  it  follows  that  the  formation  of  the  secondary 
products  has  absorbed —86 '8  cals.,  an  absorption  mainly  due  to  the 
formation  of  the  azotised  carbon,  the  heat  developed  by  the  formation 
of  the  ammonia  and  methane  being  almost  equal  to  that  absorbed  by 
the  production  of  the  hydrocyanic  acid.  This  result  agrees  with  the 
general  observation  that  hydrocarbons  containing  but  little  hydrogen, 
and  carbonaceous  bodies  retain  a  considerable  portion  of  the  energy  of 
their  complex  generators,  a  fact  which  explains  the  endothermic  for- 
mation of  certain  compounds  when  o'rganic  bodies  are  decomposed  by 
heat. 

The  following  table  gives  the  pressures  developed  by  the  explosion 
of  diazobenzene  nitrate  under  certain  conditions,  compared  with  those 
developed  by  mercury  fulminate  under  similar  conditions : — 


Pressure 

Pressure  with 

Density. 

Weight  of  charge. 

per  sq.  cm. 

mercury  fulminate. 

01 

2-37  grams. 

990  kilos. 

480  kilos. 

0-2 

474      „ 

2317     „ 

1730    „ 

0-3 

7-11      „ 

4587     „ 

2700    „ 

Diazobenzene  nitrate  gives  higher  pressures  than  mercury  fulmi- 
nate for  the  same  density  of  charging,  but  on  the  other  hand,  when  the 
fulminate  is  detonated  in  a  space  which  it  exactly  fills,  it  develops  a 
pressure  of  44,000  kilos,  per  square  cm.,  whereas  diazobenzene  nitrate 
under  the  same  conditions  gives  a  pressure  of  only  15,000  kilos.,  a 
difference  due  to  the  much  higher  density  of  the  fulminate. 

C.  H.  B. 

Action  of  Acetamide  on  Phenylcyanamide.  By  F.  Bergee  (Ber., 
14,  1256 — 1258). — With  the  view  of  preparing  phenylacetic  guanidine, 
a  mixture  of  acetamide  and  phenylcyanamide  in  their  molecular  pro- 
portions was  heated  for  two  to  three  hours  in  a  flask  provided  with  an 
upright  condenser.  No  phenylacetic  guanidine  was  formed,  but  three 
compounds  were  obtained,'  one  of  which  was  insoluble  in  alcohol  and 
most  of  the  usual  solvents.  To  separate  these  bodies,  the  alcoholic 
extract  of  the  crude  product  was  mixed  with  strong  hydrochloric  acid ; 
the  precipitated  hydrochlorides  collected  on  a  filter  and  recrystallised 
from  alcohol.  The  hydrochloride,  Ci8HnN5,HCl,  is  deposited  in  needles 
which  melt  between  256°  and  264°.  The  free  base,  CigHnNs,  also 
crystallises  in  needles  (m.  p.  233°)  soluble  in  alcohol. 

The  mother-liquor  from  the  compound  CjsHnNsjHCl  contains  a  more 
soluble  hydrochloride,  which  was  not  obtained  in  sufficient  quantity  for 
analysis. 

That  portion  of  the  original  crude  product  which  is  insoluble  in 
alcohol,  dissolves  in  strong  hydrochloric  acid.  It  is  precipitated  from 
the  acid  liquid  on  the  addition  of  water.  From  an  alcoholic  solution 
containing  hydrochloric  acid,  it  is  deposited  in  flattened  needles  which 
do  not  melt  at  292°.  The  composition  of  this  substance  appears  to  be 
very  complicated.  -^       .  W.  C.  W. 
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Action  of  Hydrochloric  Acid  Gas  on  Thiocarbimides  and 
Thiocyanic  Ethers  in  presence  of  Absolute  Alcohol.  By  A. 
PiNNEE  and  W.  SCHAOMANN  (Ber.,  14,  1082— 1083),— A  mixture  of 
absolute  alcohol  and  phenyl  thiocarbimide  saturated  with  gaseous 
hydrochloric  acid  slowly  deposits  crystals  of  aniline  hydrochloride, 
PhNCS  +  H2O  =  PhNHa  +  COS. 

Prom  a  mixture  of  ethyl  thiocyanate  and  alcohol  saturated  with 
hydrochloric  acid,  crystals  of  isothiurethane,  NH2.CO.SEt  (m.  p.  102°), 
are  deposited.  This  compound  splits  up  into  mercaptan  and  cyanuric 
acid  when  heated  in  sealed  tubes  at  150°.  W.  C.  W. 

Compounds  of  Mono-  and  Di-basic  Acids  with  Phenols. 
(Parts  II  aad  III).  By  M.  Nencki  and  IS.  Sieber  (/.  pr.  Chem.,  23, 
537 — 550). —  Part  II.  The  authors  have  previously  described  a 
dioxyacetophenone,  which  is  obtained  by  the  action  of  glacial  acetic 
acid  and  zinc  chloride  on  resorcinol.  The  name  resacetophenone  is  now 
proposed  for  this  ketone.  On  reducing  the  nitroresacetophenone  pre- 
viously described  with  tin  and  hydrochloric  acid,  it  yields  the  corre- 
sponding a?n2C?r)- derivative,  C6H2(OH)2Ac.NH2(HCl),  its  hydrochloride 
readily  crystallising  in  brilliant  white  prisms. 

Gallacetophenone  is  obtained  on  heating  pyrogallol  with  glacial 
acetic  acid  and  zinc  chloride  at  145°.  Its  potassium  salt  crystallises 
in  needles,  C8H8O4  +  KOH,  rapidly  becoming  brown  on  exposure  to 
the  air. 

When  resorcinol  is  heated  with  acetic  acid  and  zinc  chloride  for 
some  time,  to  the  boiling  point  of  the  mixture,  and  the  product  is 
poured  into  water,  a  resinous  substance  separates,  exhibiting  a  green 
metallic  lustre.  This  is  dissolved  in  hot  alcohol,  the  solution  acidified 
and  diluted,  and  after  separation  of  precipitated  resin,  neutralised 
with  ammonia,  when  it  yields  an  orange-coloured  precipitate,  readily 
separable  by  alcohol  into  acetofluoresce'in  and  resacetein. 

Besacete'in,  CieHioOi,  although  little  soluble  in  alcohol,  dissolves  in 
aqueous  ammonia,  forming  a  pink  solution,  and  from  this  shining 
red  needles  separate.  It  dissolves  readily  in  dilute  hydrochloric  acid 
with  yellow  coloration,  but  is  insoluble  in  strong  hydrochloric  acid. 
Its  hydrochloride,  Ci6H,204,HCl  +  2H2O,  forms  fine  red  prisms,  losing 
their  water  of  crystallisation  at  110".  The  sulphate  crystallises  in 
yellow  needles.  Resacetein  dissolves  in  alkalis,  with  production  of  a 
magnificent  red  coloration,  but  its  ammoniacal  solution  is  the  only  one 
that  is  at  all  permanent.  Zinc-dust  at  once  decolorises  the  latter,  and 
the  product  of  reduction  can  be  precipitated  by  hydrochloric  acid  in 
yellow  amorphous  flocks.  Bromine  yields  a  red  unstable  substitution 
product ;  nitrous  acid,  a  fairly  permanent  colouring  matter,  dyeing 
silk  and  wool  reddish-brown. 

Acetfluoresce'in,  C24H16O6,  is  easily  soluble  in  alcohol  and  in  alkalis, 
its  solution  in  the  latter  exhibiting  a  fine  green  fluorescence.  The 
hydrochloride  and  sulphate  have  been  obtained. 

The  formation  of  these  bodies  is  explained  by  these  equations : — 
CijH402  -t-  C6H6O2  =  H2O  +  CgHsOs  (resacetophenone). 
2(C8H803)  =  2H2O  +  C,6Hi204  (resacetein). 
3(C8H803)  =  3H2O  -1-0  +  C34H18O5  (acetfluorescein). 


812  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Part  III.  Quinol,  when  heated  in  a  similar  manner  with  acetic  acid 
and  zinc  chloride  yields  qumacetophenone,  CeHgOa'Cm.  p.  202°),  readily 
soluble  in  alcohol  and  in  ether ;  it  crystallises  in  yellowish  needles, 
rapidly  turning  brown  in  the  air.  With  acetic  anhydride  it  yields  a 
crystalline  derivative.  It  strikes  a  fugitive  blue  coloration  with  ferric 
chloride,  and  reduces  alkaline  copper  solution. 

Besaurin,  CigHuOe,  is  produced  by  the  action  of  resorcinol  and  zinc 
chloride  on  formic  acid.  It  forms  a  brick-red  amorphous  and  very 
hygroscopic  powder,  soluble  in  alcohol.  In  hot  alkalis  it  dissolves 
with  the  production  of  a  fine  dark  red  colour.  It  is  homologous  with 
aurin,  and  is  probably  identical  with  the  diresorcinolhetone  obtained 
by  Claus  and  Andreae  from  resorcinol  and  oxalic  acid.  0.  H. 

Action  of  Ammonia   and  Amines  on  Ghloroquinones.    By 

'H.  v.  Knapp  (Ber.,  14,  1233—1235). — The  compounds  which  are  pro- 
duced by  the  action  of  ammonia  or  amines  on  trichloroquinone  are 
regarded  on  the  one  ha.nd  by  Kekule  and  Hofmann  (Jahresb.,  1863, 
415)  as  quinone  substitution  products,  and  on  the  other  by  Wichel- 
haus  (Ber.,  5,  851,  this  Journal,  1873,  173)  as  quinol  derivatives  in 
which  the  hydrogen  of  the  hydroxyl  groups  has  been  replaced  by 
amine  or  ammonia  residues.  In  order  to  ascertain  the  constitution 
of  these  bodies,  the  author  has  studied  the  action  of  ammonia,  amiline, 
and  ortho-  and  para-toluidine  on  trichloroquinone,  tetrachloroquinone, 
trichlorotoluquinone,  and  dichloronaphthoquinone.  The  chief  pro- 
duct of  the  reaction  is  an  amidochloroquinone,  but  an  amorphous 
substance,  soluble  also  in  alcohol,  is  also  formed  in  considerable 
quantity.  The  behaviour  of  the  amidated  chloroquinones,  on  reduc- 
tion with  stannous  chloride,  testifies  to  the  correctness  of  Hofmann's 
views  of  their  constitution,  e.g.,  chloranilanilide  yields  the  compound 
C6Cl2(OH)2(NHPh)2,  and  not  dichloroquinol  and  aniline,  showing  that 
chloranilanilide  has  the  formula  C6Cl202(NHPh)2,  and  not 

O.NPh 
C6C1.H2<      I 

^O.NPh 

Dianilidochloroquinone  C6ClH02(]S"HPh)2  (from  aniline  and  tri- 
chloroquinone) and  monochloronaphthoquinoneanilide, 

CioClH402(NHPh) 

(from  aniline  and  dichloronaphthaquinone)  also  yield  on  reduction 
with  stannous  chloride  colourless  products  which  are  converted  back 
into  the  original  compounds  by  oxidation.  W.  C.  W. 

Pyroguajacol.  By  H.  Wieser  (Wien.  Ahad.  Ber.  [2  Abth.],  464 
— 478). — Pyroguajacol  is  the  oily  body  which  passes  over  last  when 
guiaicum  is  submitted  to  dry  distillation.  According  to  the  author  it 
consists  of  CeHeO  (or  more  probably  CigHigOa),  whilst  Ebermayer 
states  that  it  consists  of  C7H7O,  and  Hlasiwetz  gives  the  formula  as 

Oi9hL22^3- 

It  crystallises  in  tolerably  large,  rhombic  plates   (m.  p,  180'5'',  un- 
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corr.),   sparimgly  soluble  in  boiling  water,  alcohol,  and  ether.     The 
alcoholic  solution  gives  no  reaction  with  ferric  chloride.     It  dissolves 
in  sulphuric  acid  with  a  dark  blue  colour,  and  on  adding  water  a  dark  , 
blue  flocculent  precipitate  is   thrown  down,  whilst  the  liquid  above 
appears  colourless. 

When  sublimed,  pyroguajacol  forms  small  masses  of  needles  mixed 
with  plates,  but  when  it  is  heated  very  slowly,  distinct  pointed 
needles  ar^  obtained.  Sublimed  in  hydrogen  it  forms  tolerably  large 
plates. 

Aceiyl^pyroguajacol,  CigHjeOsAco,  formed  by  heating  pyroguajacol 
with  acetic  chloride  in  a  glass  tube,  consists  of  colourless  needles 
(m.  p.  122°). 

Dibenzoyl-pi/roguajacol,  C18H16O3BZ2,  is  formed  by  acting  on  pyro- 
guajacol with  benzoic  chloride.  It  crystallises  imperfectlv,  and  melts 
at  179°. 

Tribromopyroguajacol,  obtained  by  dissolving  pyroguajacol  in  acetic 
acid  and  adding  bromine  drop  by  drop,  forms  yellowish-red  needles 
(m.  p.  172°),  which  are  sparingly  soluble  in  alcohol. 

When  pyroguajacol  is  distilled  over  zinc-dust,  brilliant  plates 
(m.  p.  100 — 101°)  are  obtained,  which  exhibit  a  faint  blue  fluorescence, 
and  form  a  brownish-yellow  prismatic  compound  with  picric  acid. 
The  author  proposes  to  call  this  new  hydrocarbon  (C12H12)  guajene. 

On  oxidising  an  acetic  acid  solution  of  guajene  with  nitric  acid,  it 
yields  a  new  body  (C12H10O2)  of  an  orange  colour,  which  may  be 
regarded  as  guajaquinone. 

When  pyroguajacol  is  heated  with  potassium  hydroxide,  a  body 
is  formed  which,  when  treated  with  dilute  sulphuric  acid,  yields 
greyish-white  flocculent  masses  (m.  p.  202°),  easily  soluble  in  alcohol 
and  ether.     These  probably  consist  of  Ci2Hi202. 

From  the  above  facts  the  rational  constitution  of  pyroguajacol 
would  seem  to  be  HO.C12H10.O.C6H6.OH.  G.  T.  A. 

Action  of  Nitric  Acid  on  Deoxybenzoin.  By  A.  Borodin 
(Bull.  Soc.  Chim.  [2],  35,  560). — By  the  action  of  nitric  acid  on  de- 
oxybenzoin, besides  two  isomeric  dinitro-derivatives  already  described, 
the  author  has  obtained  a  third,  crystallising  in  yellow  needles  (m.  p. 
154").  He  proposes  to  study  the  products  of  oxidation  and  reduction 
of  these  isomerides.  V.  H.  V. 

Benzpinacone  and  Benzpinacolin.  By  A.  Zagoumenny  (Bull. 
Soc  Chim.  [2],  35,  560). — A  continuation  of  the  author's  former 
researches.  Benzpinacone  (m.  p.  168°),  when  crystallised  from  boiling- 
alcohol  is  gradually  altered,  and  the  increased  percentage  of  carbon 
shown  by  analysis  points  to  a  loss  of  water  and  the  transformation  of 
benzpinacone  into  benzpinacolin.  A  similar  change  has  been  observed 
by  Thorner  and  Zincke  (Abstracts,  1880,  114 — 117),  which  led  them 
to  believe  in  the  existence  of  a  isomeride,  a-benzpinacoline.  The 
author  considers  that  the  diflerence  of  melting  point  of  benzpinacone 
found  by  Linnemann  (170 — 180°)  and  by  Thorner  and  Zincke  (185 — 
186°),  may  be  attributed  to  the  same  cause,  Y.  H.  V. 
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Action  of  Bromine  on  Orthonitrobenzoic  Acid.  By  A.  Claus 

and  A.  Lade  (Ber.,  14,  1168—1171). — Bromine  reacts  with  orthonitro- 
benzoic acid  and  water  in  sealed  tubes,  at  250 — 260°,  and  amongst  the 
products  are  tetrabromobenzene  (m.  p.  160°)  and  two  isomeric  di- 
bromobenzoic  acids.  The  di-bromobenzoic  acids  are  separated  from 
tetrabromobenzene  by  conversion  into  their  barium  salts,  and  from  un- 
altered nitrobenzoic  acid  by  repeated  crystallisation  of  these  salts. 
The  acid  prepared  from  the  barium  salt  so  obtained  melts  at  135°, 
but  by  repeated  extraction  with  hot  water  it  is  separated  into  the 
two  following  dibromobenzoic  acids,  melting  at  148°  and  153° 
respectively. 

The  ortho-allometa-dihromohenzoic  acid  [1:2:  5],  m.  p.  153°,  which 
is  the  least  soluble  in  water^  forms  a  barium  salt,  Ba(C7H3Br202)2  + 
2|HoO.  This  acid  the  authors  regard  as  identical  with  that  described 
by  Hiibner  and  Lemrie  (Ber.,  10,  1074),  and  Richter  (Ber.^  7,  145  ; 
8,  1418),  Neville  and  Winther  (this  Journal,  Trans.,  37,  435),  and  by 
Smith  {Ber.,  10,  1076). 

The  ortho-metadibromhenz(»',c  acid  [1  :  2:3],  m.  p.  148°,  is  the  acid 
most  soluble  in  water,  and  identical  with  that  obtained  by  Neville 
and  Winther  (loc.  cit.)  from  meta-orthodibromotoluene.  This  acid  is 
formed  in  the  largest  quantity  in  the  above  reaction.  The  following 
salts  are  described : — The  barium  salt,  Ba(C7H3Br202)2  +  SHaO,  is 
sparingly  soluble  in  cold,  but  more  so  in  hot  water,  and  crystallises 
in  colourless  warty  aggregations  of  needles.  The  calcium  salt, 
Ca(C7H3Br202)2  +  2H2O,  crystallises  in  small  white  needles,  united  in 
stellate  groups,  it  is  easy  soluble  in  hot  water.  The  potassium  salt, 
KC7H3Br202  +  H2O,  is  very  easily  soluble  in  water,  from  which  it 
crystallises  in  beautiful  needles.  P.  P.  B. 

Nitration  of  Benzoyl  Cyanide  and  its  Derivatives.    By  C. 

T.  Thompson  (Ber.,  14,  1185 — 1188). — Benzoyl  cyanide  is  nitrated  by 
mixing  it  with  sulphuric  acid,  cooling  well  and  adding  small  quanti- 
ties of  nitre  from  time  to  time ;  the  mixture  is  then  poured  into  cold 
water.  The  chief  product  of  nitration  is  metanitrobenzoic  acid ;  a 
small  quantity  of  liquid  is  also  obtained,  which,  when  boiled  with 
con(3entrated  hydrochloric  acid,  yields  metanitrophenylglyoxylamide 
(this  Journal,  38,  253).  This  latter  compound  is  obtained  in  larger 
quantities  by  the  direct  nitration  of  phenylglyoxylamide,  some  metani- 
trobenzoic acid  being  formed  at  the  same  time,  and  a  small  quantity 
of  a  substance,  the  exact  nature  of  which  has  not  been  determined. 
Phenylglyoxylic  acid  is  decomposed  by  sulphuric  acid,  and  potassium 
nitrate  even  below  -- 10°.  P.  P.  B. 

Introduction  of  Aromatic  Kydrocarbons  into  Ketonic  and 
Aldehydic  Acids.  By  C.  Bottinger  (Ber.,  14,  1235— 1240).- 
Benzene  combines  directly  with  dibromopyroracemic  acid,  forming 
dibromatrolactic  acid, 

CBr2H.CO.COOH  +  CeHe  =  CBr2H.C(OH)(C6H5).COOH. 

In  order  to  bring  about  this  act  of  combination,  dibromopyroracemic 
acid  is  dropped  in  small  quantities  at  a  time  into  20  times  its  weight 
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of  well  cooled  strong  salphuric  acid.  Benzene  is  tlien  added,  and  the 
mixture  stirred  until  a  clear  solution  is  obtained.  After  an  interval 
of  four  hours,  crystals  begin  to  separate  out,  and  on  pouring  the 
thick  liquid  into  cold  water,  dibromatrolactic  acid  is  precipitated. 
A  further  yield  of  the  acid  may  be  obtained  by  extracting  the  filtrate 
with  ether.  The  acid  is  purified  by  recrystallisation  from  chloroform. 
From  this  solvent  it  is  deposited  in  glistening  needles  (m.  p.  1Q7^),  and 
crystallises  from  a  solution  in  carbon  bisulphide  or  benzene  in  four- 
sided  plates. 

From  its  solution  in  alkalis  it  is  precipitated  unaltered  by  acids. 
It  is  decomposed  by  boiling  with  water,  splitting  up  into  carbonic 
anhydride,  hydrobromic  acid,  and  acetophenone  bromide,  CsHvBrO 
(m.  p.  50°),  described  by  Hunnius  (Ber.,  10,  2006,  this  Journal,  Abstr., 
1878, 147). 

On  reduction  with  sodium  amalgam,  a  solution  of  dibromatrolactic 
acid  is  converted  into  atrolactic  acid,  and  a  small  quantity  of  u  syrupy- 
acid,  which  slowly  solidifies. 

The  author  is  studying  the  condensation-products  of  glyoxylic  and 
mesoxalic  acids  with  aromatic  hydrocarbons.  W.  C.  W. 


A  New  Derivative  of  Gallic  Acid  and  its  use  as  an  Indicator 
for  the  Estimation  of  Combined  Carbonic  Acid.  By  J.  Oser 
and  W.  Kalmann  (Wieyi.  Akad.Ber.,  83  [li],  161 — 167). — In  a  former 
communication  (Wien.  AJcad.  Ber.,  72  [iij)  on  the  action  of  potassium 
permanganate  and  sulphuric  acid  on  gallic  acid,  one  of  the  authors 
described  the  formation  of  an  acid,  CuHioOg,  which  he  called  tetra- 
hydroellagic  acid.  The  authors  by  fusing  this  acid  with  potassium 
hydroxide  until  a  sample  taken  out  gives  a  greenish-yellow  precipitate 
with  sulphuric  acid,  have  converted  it  into  an  isomeric  acid.  The  new 
acid,  CuHioOg,  crystallises  from  water  in  fine  greenish-yellow  micro- 
scopic needles  with  no  water  of  crystallisation.  It  can  be  heated  in  a 
stream  of  hydrogen  to  200°  without  undergoing  any  change  ;  between 
200°  and  220°  it  begins  to  sublime  ;  at  220—230°  it  becomes  dark, 
and  above  this  temperature  is  completely  decomposed.  It  is  soluble  in 
hot  water,  alcohol,  and  ether,  but  only  very  sparingly  in  cold  water. 
Its  aqueous  solution  is  coloured  red-brown  by  ferric  chloride,  and 
olive-green  by  ferrous  sulphate.  Its  alcoholic  solution  is  rendered 
slightly  turbid  by  an  alcoholic  solution  of  copper  acetate,  and  with 
alcoholic  lead  acetate  it  gives  a  yellow ish-greun  precipitate,  which 
quickly  turns  dark  brown.  If  sodium  or  potassium  hydroxide  is 
added  to  the  acid  suspended  in  water,  at  first  there  is  only  an  olive- 
green  solution,  but  as  soon  as  the  alkali  is  in  excess  the  colour  changes 
to  carmine ;  this  change  is  greatly  accelerated  by  shaking  with  air. 
This  solution  has  great  tinctorial  power  ;  it  is  not  altered  by  carbonic 
add ;  but  is  turned  yellow  by  the  smallest  excess  of  acid  (dilute  HCl 
and  112804)  ;  it  is  hence  recommended  as  an  indicator  in  the  titration 
of  sodium  and  potassium  hydroxide,  and  as  the  red  colour  is  also  pro- 
duced by  calcium  and  magnesium  carbonates,  it  can  also  be  used  in 
the  estimation  of  the  combined  carbonic  acid  in  water.  Several 
analyses  are  given  showing  its  efficiency.  D.  A.  L. 
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a-Toluenedisulphonic  Acid  and  its  Derivatives.  By  C.  Fahl- 
BERG  (Amer.  Ohem,.  /.,  1880,  2,  181— 198).— The  author  has  already 
shown  (this  Journal,  1879,  Abstr.,  804)  that  tolueneparasulphochloride 
treated  with  concentrated  or  with  fuming  sulphuric  acid,  yields  an 
a-toluenedisulphonic  acid,  identical  with  that  which  Blomstrand 
obtained  by  the  action  of  fuming  sulphuric  acid  at  160°  on  toluene- 
monosiilphonic  acid  or  one  of  its  salts  (ibid.,  1873,  505)  ;  and  he  now 
finds  that  the  same  disulphonic  acid  is  produced  by  the  action  of 
fuming  sulphuric  acid  at  temperatures  not  exceeding  150°  on  toluene- 
orthosulphochloride ;  consequently  the  disulphonic  acid  must  have  the 
constitution  CH3  :  SO3H  :  SO3H  =  1:2:4, 

By  fusion  with  potassium  hydroxide  it  yields  salicylic  acid,  para- 
hydroxy benzoic  acid,  resorcinol,  and  isorcinol — 

C6(CH3)(OH)(OH)[l:2.4], 

The  corresponding  chloride,  C6H3(CH3)(S02C1)2,  is  obtained  in 
nearly  theoretical  quantity  by  the  action  of  PCI5  on  the  pure  potassium 
salt ;  when  purified  by  washing  with  water  and  recrystallisation  from 
ether,  it  melts  at  52°. 

The  disulphonamide,  C6H3(CH3)(S02.:N'H2)2  (m.  p.  186—187°),  is 
obtained  by  the  action  of  aqueous,  or  better,  of  alcoholic  ammonia  on 
the  dichloride.  It  is  very  soluble  in  excess  of  ammonia,  and  does  not 
separate  from  the  solution  till  that  excess  has  been  driven  off. 

Suljphaminebenzoic  sulphinide*  C7H6N2S2O5  =  C6H3;— S02^  ^ 

para-anJiydrodisulphaminebenzoic  acid),  is  prepared  by  heating  the 
disulphonamide  with  an  aqueous  solution  of  potassium  permanganate, 
and  separates,  on  addition  of  hydrochloric  acid,  as  a  colourless  preci- 
pitate. It  may  also  be  prepared  by  treating  the  normal  potassium 
salt  of  disulphobenzoic  acid  {infra)  with  phosphorus  pentachloride, 
converting  the  resulting  sulphochloride  into  the  corresponding  amide 
by  the  action  of  aqueous  ammonia,  evaporating  the  product  to  a  small 
bulk,  and  precipitating  with  hydrochloric  acid  : — 

rC00NH4 
C6H3(C0C1)(S02C1)2  +  6NH3  +  H2O  =  SISH^Cl  +  C,B.J  SO2NH2  , 

LSO2NH2 

rC00NH4  rCO\lsrTT 

and  C6H3<^  SO2NH2    -f  HCl  =  NH4CI  +  H2O  +  CeB.J  802-^^^^. 
LSO2NH2  LSO2NH2 

Sulphaminebenzoic  sulphinide  crystallises  from  a  saturated  aqueous 
solution  as  a  fine  powder,  and  from  a  dilute  solution  in  small  rhombic 
plates.     It  dissolves  sparingly  in  cold,  more  readily  in  hot  water,  and 

*  The  corresponding  ortho- compound  has  been  already  described  by  Fahlberg  u. 
Remsen  (Amer.  Chem,  J.,  1,  426 ;  JBer.,  12,  469;  this  Journal,  1879,  Abstr.,  628), 
who  further  propose  the  name  "  sulphinide"  to  designate  compounds  containing  the 

group  ^Q  ]>NH ;  thus  the  compound  C6H4<[oq  /"NH,  formerly  called  anh;i/- 

drosulphamine-benzoic  acid  (though  neither  an  acid  nor  an  anhydride),  is  now  to  be 
called  "  benzoic  sulphinide." 
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ivS  almost  insoluble  in  cold  hydroctiloric  acid  ;  but  on  boiling  the 
solution  with  hydrochloric  acid,  the  sulphinide  is  converted  into  sul- 
phaminesulphobenzoicacid,  C6H3(SO2NH0(SOoOH)(COOH). 

The  sulphinide  dissolves  in  alcohol  and  ether  very  easily,  and  with- 
out change,  even  in  presence  of  hydrochloric  acid.  It  melts  with 
partial  decomposition  at  285°.  It  is  not  acted  upon  by  phosphorus 
pentachloride,  either  at  ordinary  temperatures  or  when  heated :  hence 
it  does  not  contain  a  hydroxyl-group. 

Bisulphaminehenzoic  acid,  C^R^^SzO^  =  CeHaCSOzNHOaCOOH. 
The  salts  of  this  acid  are  formed  on  neuti^lising  the  aqueous  solution 
of  sulphaminebenzoic  sulphinide  with  carbonates.  They  are  all  very 
hygroscopic,  and  have  not  been  obtained  in  crystalline  form.  Strong 
acids  added  to  their  solutions  throw  down,  not  the  corresponding 
acids,  but  the  sulphinide.  The  composition  of  the  acid  has  been 
established  by  the  analysis  of  the  calcium  salt,  (C7H7]S'.>S206)oCa, 
which  gave  6*80  and  7*00  per  cent.  C,  the  formula  requiring  6*69, 
and  from  that  of  the  ethylic  ether,  C6H3(SOoNH2)2COOC2H5,  which  is 
prepared  by  the  action  of  dry  hydrogen  chloride  on  a  solution  of  the 
sulphinide  in  absolute  alcohol ;  crystallises  from  water  in  long  silky 
needles  (melting  at  198 — 200°)  ;  and  gives  by  analysis  20"82  per  cent, 
sulphur  and  9*26  nitrogen,  the  formula  requiring  2078  S  and  9*08  N". 

Sulphamine-suljphdbenzoic  acid, 

C7H7NS2O7  =  C6H3(COOH)(S020H)(S02NH2), 

is  produced  by  boiling  the  sulphinide  with  dilute  hydrochloric  acid, 
and  separates  on  boiling  down  the  solution  to  a  very  small  bulk,  in 
crystals  which  may  be  purified  by  re  crystallisation  from  hydrochloric 
acid : — 

rco.™  rco.oH 

C,bJ  S02^^^   +  HCl  +  2H2O  =  NH4CI  +  C6H3<^  SO2.OH. 

LS02NH2  LS02.NH2 

The  same  acid  is  formed,  as  already  mentioned,  when  the  undried 
first  precipitated  sulphinide  is  recrystallised  from  boiling  water. 

Sulphamine-sulphobenzoic  acid  is  so  easily  soluble  in  w^ater  that  it 
cannot  be  crj^stallised  in  aqueous  solution,  except  over  sulphuric  acid. 
From  hydrochloric  acid,  in  which  it  is  less  soluble,  it  separates  in 
large  beautiful  crystals,  not  hygroscopic,  pei'manent  in  the  air,  and 
melting  without  decomposition  at  1(35°.  It  is  slightly  soluble  in 
alcohol,  quite  insoluble  in  ether. 

The  monopotassic  salt,  C6H3(COOH)(S020K)(S02NH2),  is  obtained 
by  treating  the  dipotassic  salt  with  excess  of  hydrochloric  acid,  and 
evaporating  the  solution  after  the  potassium  chloride  formed  at  the 
same  time  has  crystallised  out ;  it  forms  beautiful  transparent  crystals, 
apparently  belonging  to  the  rhombic  system. 

[1:2:  4]  Dlsulphohenzoic  acid,  C6H.,(COOH)(S03H)(S03H).— 
This  acid,  which  was  obtained  by  Hakanson  {Tier.,  5,  1088)  and  after- 
wards by  Blomstrand  {loc.  cit.)  by  oxidising  a-toluenedisulphonic  acid 
with  chromic  acid  mixture,  is  also  formed  together  with  sulphobenzoic 
sulphinide  by  oxidation  of  [1  :  2  :  4]  toluenedisulphonamide  with  per- 


818  ABSTRACTS  OF  CHEMICAL  PAPERS. 

manganate.  When  the  mother-liquor  of  the  snlphinide  is  evaporated  to 
a  small  bulk,  potassium  chloride  separates  out,  and  on  repeating  the 
operation  till  no  more  of  the  salt  is  deposited,  the  last  mother-liquor 
yields  on  evaporation  a  large  quantity  of  dipotassic  disulphobenzoate, 
C6H3(COOH)(S03K)2,  which  separates  from  its  aqueous  solution  in 
large  rhombic  crystals.  It  is  more  soluble  in  cold  than  in  hot  water, 
less  soluble  in  cold  hydrochloric  acid  than  in  water,  not  acted  upon  by 
alcohol  or  ether. 

The  same  disulphobenzoic  acid  is  formed  together  with  ammonium 
chloride  when  sulphobenzoic  snlphinide  is  heated  in  a  sealed  tube  with 
hydrochloric  acid — 

CkJ  so^^^^  +  2HC1  +  3H2O  =  2NH4C1  -f  an  J  SO2OH. 

On  evaporating  the  resulting  solution  to  dryness,  heating  the 
residue  to  200°,  to  volatilise  the  ammonium  chloride,  and  crystallising 
it  from  strong  hydrochloric  acid,  the  disulphobenzoic  acid  is 
obtained  in  large  beautiful  crystals,  permanent  in  the  air,  melting 
above  285°,  and  solidifying  on  cooling  to  a  transparent  amorphous 
mass.  It  dissolves  readily  in  water,  but  is  insoluble  in  alcohol  and 
ether. 

[1:2:4]  Bihydroxylenzoic  acid,  C6H3(COOH)(OH)(OH).— This 
acid,  discovered  by  Ascher  {JBer.,  4,  649 ;  this  Journal,  1871,  827),  is, 
according  to  Blomstrand  (Ber.,  5,  1084;  this  Journal,  1873,  506),  the 
only  product  obtained  by  fusing  the  corresponding  disulphobenzoic 
acid  with  potassium  hydroxide.  Fahlberg,  however,  finds  that  this  is 
true  only  when  the  temperature  is  kept  below  250°;  but  that  by  pro- 
longed fusion  at  higher  temperatures  the  dihydroxy-acid  is  more  or 
less  resolved  into  carbon  dioxide  and  resorcinol. 

This  dihydroxybenzoic  acid  crystallises  from  water  in  long  needles, 
containing  C7H6O4  +  l^HgO.  It  melts  at  194°,  is  very  easily  soluble 
in  hot,  but  very  sparingly  in  cold  water.  The  hot  saturated  solution 
solidifies  on  cooling.  The  acid  is  also  readily  soluble  in  alcohol  and 
ether,  and  gives  a  characteristic  dark  red  colour  with  ferric  chloride. 

The  following  table  exhibits  the  orientation  of  the  substituted 
groups  in  the  three  dihydroxybenzoic  acids  whose  structure  has  been 
made  out,  and  the  products  which  they  yield  by  fusion  with 
potash : — 

COOH. 
Hydroxysalicylic  acid  ....      1     : 

Proto  catechu  ic  acid 1     : 

Dihydroxybenzoic  acid.  ...      1     : 

The  structure  of  the  fourth  dihydroxybenzoic  aoid,  which  Barth 
and  Senhofer  obtained  from  the  corresponding  disulphobenzene  acid 
has  not  yet  been  established.  H.  W. 

Oxidation  of  Isocymenesulphonic  Acid.  By  R.  Meyer  and 
H.  Bauer  (Ber.,  14,  1185 — 1189). — The  potassium  isocymenesul- 
phonate  described  by  Jacobsen  (this  Journal,  36,  624)  when  oxidised 


OH. 

OH. 

2 

:     5  yields  quinol. 

3 

:     4       „      catechol. 

2 

:     4       „      resorcinol. 
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by  potassium  permanganate,  yields  potassium  hydroxypropylstilpho- 
benzoate,  COOK.C6H3(S03K).C3H6.0H  +  5H2O,  identical  with  that 
obtained  from  cymenesulphonic  acid  by  Meyer  and  Bauer  (this 
vol.,  45).  This,  together  with  the  fact  that  isocymenesulphonic  acid 
contains  an  isopropyl-group,  shows  that  Meyer  and  Bauer  were  correct 
in  attributing  the  formation  of  this  acid  to  inter-molecular  changes 
taking  place  in  cymenesulphonic  acid  (loc.  cit.)  during  its  oxidation. 

P.  P.  B. 


Sulphoterephthalic  Acid.  By  Ira  Bemsen  and  W.  Bdrney 
(Amer.  Ghem.  /.,  2,  405 — 413  ;  further  by  Remsen  and  Kuhara,  ibid., 
413 — 416). — This  acid  is  produced  by  oxidation  of  sulphaminepara- 
toluene  or  of  cymenesulphonic  acid  with  potassium  permanganate 
(this  Journal,  1880,  Abstr.,  257).  The  acid  potassium  salt,  which  is 
the  immediate  product  of  the  reaction,  yields  by  precipitation  with 

rcoH 

barium  chloride  the  secondary  harium  salt,  CeHa-c  COz-^-p         -rj  ^ 

and  this  when  heated  with,  water  and  barium  carbonate  is  converted 

into  the  normal  or  tertiary  barium  salt,     CeHa  <  ^>^  '^^^  \  Ba^  +  HgO, 

which  is  quite  insoluble  in   cold,  and  only  slightly  soluble   in  hot 

water.     The  primary  barium  salt,      CJI3  {  ^n  ^         \  ^^  +  ^1120,    is 

formed  by  treating  the  secondary  salt  with  strong  hydrochloric  acid, 
which  dissolves  it  readily  at  a  gentle  heat,  the  solution  on  cooling 
depositing  the  primary  salt  in  well-formed  crystals. 

Normal  ov  tertiary  potassium  sulphoterephthalate,  CgH3(C02K).jS03K, 
obtained  by  neutralising  the  primary  salt  with  potassium  carbonate, 
is  very  soluble  in  water,  and  has  not  been  obtained  in  crystalline  form, 
but  separates  from  very  strong  solutions  in  white  warty  masses.  The 
secondary  potassium  salt  has  not  been  obtained  pure.  On  neutralising 
f>ne  half  of  a  solution  of  the  primary  salt  with  potassium  carbonate, 
tlien  adding  the  other  half,  and  evaporating,  a  product  was  obtained, 
which  proved  to  be  a  mixture  of  the  primary  and  secondary  salts  ;  and 
when  a  solution  of  the  primary  salt  was  mixed  with  the  exact  quantity 
of  potassium  carbonate  required  to  form  the  secondary  salt  and 
evaporated,  the  salt  which  separated  was  not  uniform  in  composition, 
but  appeared  to  be  a  mixture. 

On  treating  the  dry  potassium  salt  of  sulphoterephthalic  acid  with 
chlorine  and  ammonia  in  succession,  a  substance  is  obtained,  which 
crystallises  from  water  in  long  delicate  needles,  sparingly  soluble  in 
cold,  more  freely  in  hot  water,  and  agreeing  in  composition  with  the 

rCONH^ 
formula  C6H3<  S02v^-vrTT  which  is  that  of  the  amide  of  sulpMnido- 

tereplithalic  acid  (Remsen  and  Burney). 

Sulphoterephthalic  acid  is  also  produced  by  oxidation  of  paraxy- 
lenesulphonic  acid  with  chromic  acid  mixture  (Remsen  and  Kuhara). 

H.  W. 
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Action  of  Hydrocyanic  Acid  on  Hydrobenzamide.  By  J, 
Plochl  (Ber.^  14,  1139 — 1143). — By  heating  in  a  water-bath  the 
ethereal  solution  of  hydrobenzamid  (1  mol.)  with  hydrocyanic  acid 
(1  mol.),  a  di-imidomononitril  is  obtained  ;  its  hydrochloride  sepa- 
rates out  as  a  crystalline  precipitate  when'  hydrochloric  acid  gas  is 
passed  into  its  ethereal  solution.  The  hydrochloride  is  very  unstable, 
and  when  it  is  boiled  with  hydrochloric  acid,  the  hydrochloride  of  an 
anhydro-acid  is  obtained,  the  constitution  of  which  may  be  represented 
by  either  of  the  following  formulae  : — 

(HCl)HN<^^^p^^>CO,  or  (HCI)NH2.CHPh.N/  ! 

It  is  soluble  in  hot  water  or  alcohol,  and  crystallises  in  slender 
needles,  resembling  asbestos.  Aqueous  ammonia  precipitates  the  free 
acid  from  its  solution.  The  acid  is  soluble  in  alcohol,  and  crystallises 
in  needles  (m.  p.  120°)  ;  it  loses  water  over  sulphuric  acid,  and  at  100° 
is  resolved  into  the  anhydride  (m.  p.  164°)  and  water.  The  formation 
of  the  anhydro-acid  is  explained  (1)  by  the  decomposition  of  di-imido- 
mononitril into  benzaldehyde  and  an  amidonitril,  thus: — 

CHPh :  KCHPh.II^H.CHPh.CI^  +  H2O  =  Ph.CHO 
-f  NH2.CHPh.NH.CHPh.CISr. 

The  amido-nitril  is  then  converted  into  an  acid  by  the  decomposi- 
tion of  the  "  CN  "'■  group,  and  the  acid  so  formed  loses  water,  form- 
ing an  anhydride  of  the  above  constitution. 

Beside  the  nitril  described  above  and  the  di-imidodinitril  (this 
vol.,  168),  a  third  product  of  the  action  of  hydrocyanic  acid  in  hydro- 
benzamide has  been  obtained,  viz.,  the  henzoylazotide  of  Laurent  and 
Gerhardt  {Annalen,  28,  265)  and  the  hydrocyanhenzide  of  Reinecke 
and  Beilstein  (ibid.,  136 — 173).  It  owes  its  formation  to  secondary 
reactions,  and  is  obtained  when  water  slightly  acidified  or  dilute 
hydrocyanic  acid  is  added  to  di-imidodinitril  (loc.  cit.).  The  di- 
imidodinitril  so  treated  is  decomposed  by  boiling  with  strong  hydro- 
chloric acid  into  phenylamidoacetonitril  and  benzaldehyde.  These 
two  compounds  react  to  form  henzoylazotide,  C15H12N3,  thus : — 

NH2.CHPh.CN  +  Ph.CHO  =  CHPhlN.CHPb.GN  -f  H^O. 

This  constitution  of  henzoylazotide  is  shown  (1)  by  its  being  re- 
solved into  phenylamidoacetic  acid  and  benzaldehyde  when  boiled 
with  strong  hydrochloric  acid,  and  (2)  its  formation  from  benzalde- 
hyde and  phenylamidacetonitril  [obtained  by  Tiemann's  method 
from  benzylidencyanhydrin  (this  Journal,  38,  473)]. 

The  author  points  out  that  Laurent  and  Gerhardt  obtained  this  com- 
pound, owing  to  their  benzaldehyde  containing  the  cyanhydrin,  w*hich 
when  treated  with  ammonia,  would  form  phenylamidacetonitril. 

Benzoylazotide  does  not  combine  with  hydrocyanic  acid. 

P.  P.  B. 

Oxidation  of  Mesitylene-sulphonamide.  By  L.  B.  Hall  and 
Ira  Remsen  (Amer.  Chem.  J.,  2,  130 — 143). — This  amide  boiled  for 
several  hours  with  chromic  acid  mixture  is  converted  into  mesityle^iic 
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gr\ 
sulphinide  (CH3)2C6H2<C  r^Q  ^^H,  whicli  separates  from  the  resulting 

solution  as  a  white  crystallised  body,  and  may  be  freed  from  a  portion 
of  the  sulphonamide  which  remains  unoxidised,  by  solution  in  sodium 
carbonate  and  precipitation  with  hydrochloric  acid,  and  finally  puri- 
fied by  crystallisation  from  water,  from  which  it  is  deposited  in  short:, 
thick,  somewhat  irregular  lustrous  prisms.  It  melts  at  255°  (corr. 
262°),  is  almost  insoluble  in  cold  water,  sparingly  soluble  in  boiling 
water,  easily  in  alcohol  and  ether.  Like  other  sulphinides,  when 
treated  in  aqueous  solution  with  carbonates,  it  yields  salts  of  the  cor- 
responding acid,  sulphamine-mesitylenic  acid.    The  calcium  salt  of  this 

acid    [(CH3)2C6H2<C_pQQ     |  Ca  +  6HoO,  crystallises   in   long,  flat, 

transparent  plates,  easily  soluble  in  water,  soluble  also  in  alcohol. 

The  barium  salt  is  very  soluble,  and  crystallises  in  groups  of  very 
delicate  lustrous  needles. 

The  copper  salt  (C9HioS04)2Cu  +  4H5O,  prepared  from  the  barium 
salt  by  precipitation,  forms  radiate  groups  of  small  bright  blue  needles, 
which  give  off  part  of  their  water  when  dried  in  the  air,  the  rest  over 
sulphuric  acid,  and  recover  this  last  portion  when  again  exposed  to 
the  air.  At  200°,  however,  they  give  off  all  their  water,  and  the 
bright  green  anhydrous  salt  does  not  recover  it  on  subsequent  expo- 
sure to  the  air.  On  adding  silver  nitrate  to  a  dilute  neutral  solution  of 
the  ammonium  salt,  a  heavy  white  precipitate  is  formed,  containing, 
as  a  mean,  33"81  per  cent,  silver,  which  agrees  in  composition,  not 
with  silver  sulphaminemesitylenate,  but  with  the  silver^derivative  of 

SO 
mesitylenic  sulphinide  (CH3)2C6H3<^PQ">N.Ag,  which  requires  33"96 

per  cent,  silver. 

.SOoNHo 
8ulphami7ie-uvitic   acid,  CgHaNOe  =  CHs.CeHa^COOH  ,  is  obtained 

^COOH 
in  small  quantity  when  the  chromic  acid  oxidising  mixture  from  which 
mesitylenic  sulphinide  has  separated  is  left  to  itself  for  a  while,  or 
concentrated  by  evaporation  on  a  water-bath  ;  and  more  abundantly  by 
gradually  adding  an  excess  of  permanganate  solution  to  niesitylene- 
sulphonamide.  It  crystallises  well  from  water  in  bunches  of  large  trans- 
parent plates,  is  more  readily  soluble  in  water  and  in  alcohol  tlian  the 

SO2NH., 
sulphinide,  and  melts  at  279°.     Its  barium  salt,  CHa.CeHi^i^ 

^(C00)2Ba 
-f  3H2O,  is  easily  soluble  in  water,  and  has  not  been  obtained  in  crys- 
talline form.     It  gives  off  its  water  at  290''. 

Sulphamine-uvitic  acid  heated  in  a  sealed  tube  at  230"^  with  strong 
hydrochloric  acid,  is  converted  into  uvitic  acid — 

C6H3(C02H)(CH3)(C02H)  [1:3:  5], 

melting  at  230°,  and  by  fusion  with  potash  into  hydroxyuvitic  acid 
(m.  p.  294—295°). 

Jacobsen  (J5er.,  12,  604 ;  this  Journal,  1879,  Abstr.,  643)  by  oxidis- 
ing mesitylenesulphonamide  with  permanganate,  obtained  a  mixture  of 

VOL.  XL.  3  Jc 
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ortho-  and  para-sulphaminemesitylenic  acid.  Hall  and  Remsen  like- 
Avise  obtained  tbese  products,  together  with  the  bibasic  sulphamine- 
uvitic  acid,  which  is  not  mentioned  by  Jacobsen. 

The  paper  concludes  with  speculations  respecting  the  structure  of 
the  oxidation-products  of  mesitylenesulphonamide.  H.  W. 

Naphthalene  Derivatives.  By  F.  Graeff  (Ber.,  14, 1061—1066). 
— Naphthonitril  is  prepared  by  heating  a  mixture  of  sodium  naphtha- 
lene sulphonate  and  anhydrous  potassium  ferrocyanide  in  a  flat  copper 
retort.  After  washing  the  crude  product  with  water,  and  distilling  to 
remove  ammonium  cyanide  and  naphthalene,  the  nitril  is  obtained  as 
a  pale  yellow  oil  (b.  p.  280—290°). 

By  the  action  of  strong  nitric  acid,  it  is  converted  into  a  mixture  of 
mononitronaphthoic  acid  and  nitron  aphthonitril.  This  change  is  best 
effected  by  adding  the  naphthonitril  to  a  cold  mixture  of  200  c.c.  of 
nitric  acid,  sp.  gr.  1*33,  and  50  c.c.  of  fuming  nitric  acid,  sp.  gr.  1'48. 
To  complete  the  reaction,  it  is  necessary  to  warm  the  liquid. 

On  pouring  the  solution  into  water,  a  yellow  precipitate  is  thrown 
down,  w^hich  is  digested  with  potassium  hydroxide,  when  the  mononi- 
tronaphthoic acid  dissolves,  and  the  nitronaphthonitril  remains.  Nitro- 
naphthoic  acid  is  deposited  from  benzene  in  yellow  needles  (m.  p.  200°). 

By  recrystallisation  from  absolute  ether,  the  nitronaphthonitril  can 
be  separated  into  tbree  portions  which  melt  at  205°,  148°,  and  100° 
respectively. 

The  chief  fraction  (m.  p.  205°)  is  the  least  soluble  in  ether.  It  is 
sparingly  soluble  in  light  petroleum  and  carbon  bisulphide,  but  dis- 
solves freely  in  benzene,  chloroform,  alcohol,  and  glacial  acetic  acid. 
It  is  not  acted  on  by  sodium  or  potassium  carbonate. 

It  is  slowly  saponified  by  alcoholic  potash,  rapidly  by  the  action  of 
strong  hydrochloric  acid  at  120 — 130°,  yielding  mononitro-oc-naphthoic 
acid,  m.  p.  238°,  identical  with  the  acid  obtained  by  Ekstrand  (Ber., 
12,  1393  ;  this  Journal,  1880,  Abstr.,  261).  W.  C.  W. 

Synthesis  of  Anthracene  and  Phenanthrene  from  Orthobro- 
mobenzyl  Bromide.  By  C.  L.  Jackson  and  J.  Fleming  White 
(Amer.  Chem.  /.,  2,  383 — 396).  —  Orthobromobenzyl  bromide, 
C6.CH2Br.Br.H4,  warmed  for  some  days  with  sodium,  fresh  portions  of 
which  are  added  from  time  to  time,  yields  a  mixture  of  anthracene 
and  phenanthrene,  together  with  dibenzyl,  an  oil  consisting  possibly 
of  benzyl-toluene  or  ditolyl,  and  a  viscous  substance  containing  bro- 
mine. This  synthesis  of  anthracene  confirms  the  conclusion,  rendered 
probable  by  other  considerations,  that  in  this  hydrocarbon  the  two 
carbon-atoms  which  connect  the  two  benzene-rings,  are  attached  to 
each  ring  in  the  ortho-position,  as  represented  by  the  formula —  ' 

c       c       c 


c      c 


c^     c 

V  ^^ 


c      c 


c       c 
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The  synthesis  of  phenanthrene  in  the  same  manner  confirms  the 
ortho-attachment  of  the  two  additional  atoms  of  carbon,  previonsly 
demonstrated  by  the  experiments  of  Japp  and  Anschiitz  (this  Joarnal, 
1880,  Trans.,  p.  88).  H.  W. 

Hydroxyanthranol.  By  C.  Liebermann  and  S.  E.  Simon  (Ber.,  14, 
1234). — By  the  action  of  ammonia  and  zinc-dust  on  hydroxyanthra- 
quinone,  a  pale  yellow  fluorescent  solution  is  obtained,  from  which 

hydroxyanthranol,  C6H4<'    |  ^CeHa.OH,  is  precipitated  on  the  ad- 

\CH ^ 

dition  of  an  acid.  Hydroxyanthranol  crystallises  in  needles  which 
dissolve  freely  in  alcohol  and  ether.  It  melts  at  202 — 206°  with 
partial  decomposition. 

Treated  with  acetic  anhydride  and  sodium  acetate,  it  yields  a  crys- 
talline diacetic  derivative,  CuHisOaAco  (m.  p.  155°).         W.  C.  W. 

De-oxyalizarin.  By  C.  Roemer  (Ber.,  14,  1259— 1263).— To 
prepare  de-oxyalizarin,  50  grams  of  zinc-dust  are  added  to  50  grams 
of  11  per  cent,  commercial  alizarin  paste  dissolved  in  800  grams  of 
2*5  per  cent,  aqueous  ammonia,  and  the  mixture  is  boiled  for  10 
minutes.  A  greenish- yellow  liquid  is  thus  obtained,  which  is  not  con- 
verted into  alizarin  by  exposure  to  the  air.  On  pouring  this  solution  into 
500  grams  of  hydrochloric  acid  diluted  with  1,500  grams  of  water, 
de-oxyalizarin  is  thrown  down  as  a  white  precipitate.  This  is  dissolved 
in  cold  dilute  alcohol,  and  on  the  addition  of  water,  needles  or  plates 
(m.  p.  208°)  are  deposited.  An  alkaline  solution  of  this  compound  is 
oxidised  on  exposure  to  the  air,  forming  alizarin. 

/C(OH) 
De-oxyalizarin,  C6H4<'   |  ^06H2(OH)2,    is    soluble   in  alcohol, 

^CH ^ 

ether,  acetone,  glacial  acetic  acid,  sulphuric  acid  and  alkalis. 

The  alcoholic  solution  forms  a  yellow  precipitate  with  an  alcoholic 
solution  of  lead  acetate. 

The  triacetic  derivative,  CmHigOc,  crystallises  in  needles  (m.  p.  188°), 
which  dissolve  in  alcohol  and  ether  with  a  blue  fluorescence. 

w.  c.  w. 

Examination  of  "Stuppfett."  By  G.  Goldschmiedt  and 
M.  V.  SCHIDT  (Wien.  Akad.  Ber.,  83  [2],  7— 28).— When  mercury 
ores  are  smelted  (in  Idria),  there  is  foi'med  in  the  condensation 
chambers,  besides  metallic  mercury,  a  product  called  "stupp"  which, 
after  the  removal  of  adherent  mercury,  is  returned  to  the  muttles  to 
extract  a  farther  quantity  of  the  metal ;  and  in  the  second  sublima- 
tion there  are  found,  along  with  the  mercury  and  the  "  stupp  "  powder, 
heavy  crystalline  lumps  of  a  tough  dirty  substance  called  "  stuppl'ett." 
It  is  impregnated  with  a  thick  oil,  is  greasy  to  the  touch,  and  leaves  a 
transparent  stain  on  paper.  It  burns  away,  forming  a  gi'eat  deal  of 
soot,  and  leaving  only  a  small  residue.  It  contains  no  metallic 
mercury. 

This  was  treated  by  the  authors  with  alcohol  and  divided  into  three 
parts,  one  insoluble,  one  soluble  but  deposited  in  crvstals,  and  one 

*3  /.-  2 
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which,  on  evaporating  the  alcoholic  mother-liquors,  Tvas  left  as  a  thick 
brown  fluid. 

The  black  granular  crystalline  insoluble  part  was  boiled  out  with 
benzene,  in  which  it  all  dissolved,  with  the  exception  of  a  small  in- 
organic residue — consisting  of  mercury,  mercury  sulphide,  iron,  man- 
ganese, alumina,  lime,  magnesia,  gypsum,  and  clay — the  solution  was 
evaporated  down,  and  the  dark  crystalline  residue  dissolved  in  a  large 
quantity  of  alcohol.  It  crystallised  out  in  leaflets,  and  from  its  melting 
point  (248°),  its  vapour-density  (7' 54),  and  the  blue  colour  its  quinone 
gave  with  concentrated  sulphuric  acid,  was  recognised  as  chrysene. 
(The  body  from  "  Stupp,"  although  of  the  same  percentage  compo- 
sition as  chrysene  is  not  identical  with  it.) 

The  different  hydrocarbons  were  separated  from  the  crystalline 
portion  by  repeated  fractional  crystallisation  of  their  picrates  from 
alcohol,  those  with  higher  melting  points  being  least  soluble  in  that 
medium.  The  least  soluble  (m.  p.  222°)  yielded  pyrene  (m.  p.  149 — 
150°);  in  this  Journal  (34,  432)  Fittig  and  Heintz  give  m.  p.  148— 
149°.  The  authors,  however,  consider  theirs  to  be  purer,  as  they  have 
crystallised  it  from  large  quantities  of  alcohol  and  sublimed  it.  The 
next  picrate  (m.  p.  110°)  gave  the  characteristic  long  beautiful  needles 
of  idryl*  The  hydrocarbon  from  the  next  picrate  (m.  p.  144°)  melted 
at  100°,  and  had  the  properties  of  phenanthrene.  The  picrates  melting 
below  144°  were  decomposed  with  ammonia,  distilled,  reconverted  into 
picrates,  and  repeatedly  recrystallised.  In  this  way  anthracene  (m.  p. 
213)°,  identified  by  formation  of  alizarin  blue  from  its  quinone 
(m.  p.  270°),  and  diphejiyl  (m.  p.  70°)  were  obtained.  They  were 
separated  from  one  another  by  distillation  with  steam,  the  diphenyl 
passing  over  and  leaving  anthracene-picrate  behind. 

The  fluid  portion  (7 — 8  litres)  was  repeatedly  submitted  to 
systematic  fractional  distillation,  each  fraction  being  cooled  in  snow, 
the  crystals  separated,  and  the  mother-liquors  refractioned,  and  in  some 
cases  fractionally  precipitated  with  picric  acid.  By  these  means  the 
authors  isolated — naphthalene  (m.p.  70°;  picrate,  m.p.  149°);  diphenyl; 
diphenylene  oxide  (m.  p.  80—81°,  b.  p.  280 — 283°,  uncorr.,  m.  p.  of 
picrate  94°),  pleasant  smelling  large  white  leaflets ;  it  was  compared 
with  and  found  like  some  prepared  by  Graebe's  method,  by  distilling 
phenol  with  lead  oxide ;  acenaphthene,  long  needles  (m.  p.  94°,  m.  p.  of 
picrate  160°),  agreeing  in  properties  with  Behr  and  Van  Dorp's 
(Annalen,  172,  263)  ;  quinoline,  identical  with  Weidel's  from  cinchonic 
acid  and  Skraup's  from  aniline,  &c. ;  the  picrate  melted  at  203°,  the 
platinochloride  crystallised  with  2  mols.  H2O  ;  methyl-naphthalene, 
(b.  p.  230— 231')— Fittig  and  Remsen  {Annalen,  155,  114)  found  it 
to  be  231— 232°— the  picrate  melts  at  119°,  Ciamician  (Ber.,  11,  272) 
gives  116—117°;  ethyl-naphthalene  (b.  p.  between  252—260°),  Fittig 
and  Remsen  {loc.  cit.,  119)  give  251 — 252°,  and  Carnelutti  {Annalen, 
13,  1671)  257—259-5°;  they  give  the  melting  point  of  picrate  98°,  the 
authors  at  99°.  There  was  another  liquid  body  present,  but  all  attempts 
to  separate  or  examine  it  were  unsuccessful.  32  kilos,  of  "  stuppfett " 
were  employed.     These  substances  were  present  in  the  following  per- 

*  Identical  with  Fitfcig's  fluoranthreue  {loc.  cit.  and  Annalen,  193). 
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centages : — chrysene  0*1,  pyrene  20*0,  idrjl  12'0,  anthracene  O'l,  phe- 
nanthrene  45*0,  diphenyl  0*5,  acenaphthene  0*003,  naphthalene  3*0, 
methyl  naphthalene  0*005,  ethyl-naphthalene  0*003,  diphenylene  oxide 
0*3,  quinoline  0*003,  inorganic  constituents  0*5.  D.  A.  L. 

Synthesis  of  Methylconine,  and  Constitution  of  Conine. 
By  A.  Michael  and  C.  Gundelach  (Am.  Gkem.  J.,  1880,  2,  171). — 
H.  Schiff  in  1871 — 2,  by  leaving  a  mixture  of  normal  butaldehyde 
and  alcoholic  ammonia  to  itself  for  six  months,  and  heating  the  result- 
ing bases  to  a  high  temperature,  obtained,  amongst  other  products,  a 
tertiary  base  isomeric  with  conine,  which  he  called  paraooninG.  The 
authors  obtain  this  base  more  readily  by  heating  normal  butylidene 
chloride,  CH3.CH2.CH2.CHCI2,  with  alcoholic  ammonia  for  six  hours 
at  180°.  By  using  methylamine  in  this  reaction  instead  of  ammonia, 
a  base  is  obtained  which,  from  its  physical  properties  and  reactions, 
appears  to  be  identical  with  natural  methy leonine.  This  is  shown 
especially  by  the  fact  that  when  heated  on  a  water-bath  with  ethyl 
iodide  and  alcohol,  it  yields  a  solid  addition-product,  apparently  iden- 
tical with  the  ammonio-iodide  which  Planta  and  Kekule  obtained  in 
like  manner  from  natural  methylconine.  From  these  and  other  reac- 
tions the  authors  assign  the  following  formulae  to  conine  and  methyl- 
conine : — 

CH3.CH2.CH2.C  CH3.CH2.CH2.C 

II  )>NH  II  ^KCH3. 

CH3.CII2.CH2.C  CH3.CH2.CH2.C 

H.  W. 

Action  of  Selenium  on  Nicotine.  By  A.  Cahours  and  A.  Etaed 
CCompt  rend.,  92,  1079— 1084).— When  100  parts  nicotine  and 
20  parts  selenium  are  heated  together  for  some  time  at  240°  and  then 
briskly  boiled,  the  condensing  tube  becomes  tilled  with  white  lamellar 
crystals,  which  may  be  sublimed.  When  the  vapour  is  heated  nearly 
to  redness  it  is  decomposed  into  ammonia  and  selenium.  As  soon  as 
these  crystals  cease  to  form,  the  heating  is  discontinued,  and  the  liquid 
is  decanted  from  the  undissolved  selenium  and  distilled.  Oily  pro- 
ducts pass  over  above  150°,  and  a  tarry  residue  is  left  in  the  retort. 
These  products  are  freed  from  selenium  by  adding  a  solution  of  soda 
and  distilling  in  a  current  of  steam,  the  receiver  being  changed  as 
soon  as  the  distillate  becomes  distinctly  milky.  The  oily  substances 
are  separated  from  the  water  by  means  of  ether,  and  again  distilled. 
In  this  way  hydrocollidine,  CgHisN,  is  obtained  as  an  amber  limpid 
liquid  (b.  p.  205°),  with  a  penetrating  odour  and  burning  taste.  It  is 
insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and  dilute  acids. 
From  acid  solutions  potassium  hydroxide  precipitates  hydrocollidine. 
With  iodine  it  gives  a  brownish-red  precipitate,  and  with  mercuric 
chloride  a  white  precipitate  soluble  on  heating.  Hydrocollidine  auro- 
chloride,  C8Hi3N,H(31,AuCl3,  is  a  yellow  precipitate,  which  melts  in 
warm  water,  dissolves  at  100°,  and  is  deposited  in  crystalline  plates  on 
cooling.  The  platinochloride,  (C8Hi3N,HCl)2PtCl4,  is  an  orange-yellow 
crystalline  precipitate,  soluble  in  hot  water,  from  which  it  is  deposited 
in  brilliant  plates.     The  other  product  of  the  action  of  selenium  is 
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isodipyridine.  It  is  probable  that  the  selenium  acts  on  the  nicotine  in 
the  same  way  as  sulphnr,  removing  the  hydrogen  as  hydrogen  sele- 
nide,  and  forming  isodipyridine  thus:  C10H14N2  +  Sos  =  2SeH2  -+- 
C10H10N2.  The  hydrogen  selenide  then  combines  with  unaltered 
nicotine,  forming  a  hydroselenide  which  removes  one  atom  of  nitrogen 
in  the  form  of  the  ammonia-compound  described  above.  When 
nicotine  hydroselenide  is  subjected  to  dry  distillation,  it  yields  the 
same  products  as  those  obtained  by  the  action  of  selenium  on  nicotine. 
Nicotine  when  boiled  alone  does  not  give  off  ammonia. 

The  collidine  obtained  by  passing  vapour  of  nicotine  through  a  red- 
hot  tube  (this  vol.,  672)  boils  at  170°,  and  shows  a  great  tendency  to 
form  resinous  polymerides.  When  oxidised  by  means  of  permanga- 
nate it  yields  nicotinic  acid,  and  is  therefore  one  of  the  propyl- 
pyridines  corresponding  with  the  isomeric  position  of  nicotinic  acid. 

C.  H.  B. 

Action  of  Chloroform  on  Potassium-Pyrroline.  By  G.  L. 
CiAMiciAN  and  M.  Dennstedt  (Ber.,  14,  1153 — 1163). — Isochloropyri' 
dine,  C6H4CIN,  is  the  base  obtained  by  acting  on  potassium-pyrroline 
with  chloroform ;  the  action  is  violent,  and  anhydrous  ether  is  used  to 
moderate  it.  The  base  is  a  mobile,  heavy,  strongly  refractive  liquid, 
of  penetrating  odour,  resembling  that  of  pyridine.  It  is  slightly 
soluble  in  water,  and  is  volatile  in  a  current  of  steam.  It  boils  at 
148'^  (bar.  =  743"5  mm.)  ;  its  vapour- density  is  found  to  be  57  (calc. 
56*75).  Unlike  pyrroline,  it  is  not  attacked  by  nitric  or  hydrochloric 
acid,,  and  boiling  with  strong  hydrochloric  acid  under  1 — IJ  atmos. 
pressure  is  required  to  remove  unaltered  pyrroline.  This  base  has  an 
alkaline  reaction,  and  forms  very  deliquescent  salts.  Isochloropyridine 
hydrocJdoride,  C5II4CIN.HCI,  forms  colourless  thick  deliquescent  crys- 
tals, having  a  vitreous  lustre.  Its  solutions,  like  the  salts  of  bromo- 
and  dibromo-pyridine  (Hofmann,  Ber.,  12,  988),  are  decomposed  on 
boiling.  The  plattnooJiloride,  (C5H4Cl.N'.HCl)2.PtCl4,  is  obtained  from 
concentrated  solutions  as  a  precipitate  of  slender  slightly  coloured 
needles.  If  the  solution  is  dilute,  long  needles  containing  1  mol.  Il20 
are  obtained.  The  aqueous  solution  of  the  platinochloride  is  decom- 
posed by  boiling,  just  as  the  platinochloride  of  pyridine  is  (Anderson, 
An7ialen,  96,  200),  and  a  compound,  (C5H4ClN01)2.PtCl2,  is  ob- 
tained. 

The  action  of  chloroform  on  potassium-pyrroline  may  be  expressed 
as  follows : — 

2C4H4NK  +  CHCI3  =  2KC1  +  C5H4CIN  +  C4H5N. 

Attempts  to  replace  the  chlorine  in  the  above  base  by  hydrogen 
have  failed ;  an  addition-product  is  obtained,  however,  by  treating  an 
alkaline  solution  with  sodium-amalgam,  or  by  treating  the  base  with 
hydrochloric  acid  and  zinc.  The  action  of  nascent  hydrogen  is 
attended  with  formation  of  a,mmonia.  Weidel  observed  a  similar 
phenomenon  in  the  case  of  pyridine-carboxylic  acid  (Ber.,  10,  201). 
The  base  thus  produced  is  volatile  in  steam,  and  is  separated  from 
the  ammonia  by  fractional  precipitation  of  the  mixed  chlorides  with 
platinum  chloride.  Its  platinochloride,  (C5lIioClN,HCl)2,PtCl4,  sepa- 
rates from  concentrated  solution  in  golden-yellow  leaflets,  and  from 
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dilute  solution  in  thick  orange-red  crystals,  containing  1  mol.  H2O, 
which  they  lose  on  exposure  to  the  air.  It  would  thus  appear  that  the 
base  takes  up  six  atoms  of  hydrogen.  Methylene  chloride  has  no  action 
on  potassium-pyrroline.  If  Baeyer's  formula  for  pyrroline  (Ber.,  8, 
517)  be  accepted,  then  the  constitution  of  isochloropyridine  will  be — 

CH 

^\ 
HO      CH 

I        II 
N      CH 

%/ 
CCl 

whereas,  if  we  accept  Schiff 's  formula  for  pyrroline  (Ber.,  10,  1193, 

CCl 


H 

1560),  it  will  have  the  formula 

HC 


CH 

,  which  the  authors  regard  as 
CH 


N 

more  probable.  The  fact  that  pyrroline  combines  with  the  group  CCl, 
the  authors  regard  as  showing  pyrroline  to  be  a  triad  radicle,  and  hence 
it  must  contain  one  double  linkage  only. 

A  base  very  similar  in  its  properties  to  isochlorpyridine  has  been 
obtained  by  the  action  of  chloroform  on  the  potassium  compound  of 
homopyrroline  (methylpyrroline).  It  is  a  colourless  liquid  (b.  p.  160 — 
170^),  slightly  soluble  in  water,  having  a  penetrating  odour.  It  has  a 
strongly  alkaline  reaction,  and  forms  salts  whose  aqueous  solutions 
are  decomposed  by  boiling,  ii^  ^latiiiocJdoride,  (C6H6ClN",HCl)2,PtCl4, 
forms  orange-red  crystals.  P.  P.  B. 

Kynuric  Acid.  By  M.  Kretschy  {Wien.  Ahad.  Ber.,  83  [2],  171 — 
199). — A  preliminary  notice  on  this  subject  has  already  appeared  in 
abstract  in  this  Journal  (38,  44).  This  acid  is  prepared  from  the  tiltered 
urine  of  dogs,  which  have  been  fed  on  parboiled  meat ;  by  acidulating 
the  urine  with  hydrochloric  acid,  and  allowing  it  to  remain  at  rest  for 
24  hours,  a  yellow  or  brown  precipitate  is  formed,  which  is  dissolved 
in  ammonia  and  the  acid  reprecipitated.  It  is  purified  by  repeatedly 
crystallising  the  barium  salt,  dissolving  up  again,  reprecipitating,  tfec, 
and  finally  by  boiling  the  ammonia  salt  with  animal  charcoal,  and  pre- 
cipitating with  acetic  acid.  The  pure  acid,  C10H7NO3  -j-  H2O,  crystal- 
lises apparently  in  rhombic  prisms,  giving  up  their  water  of  crystal- 
lisation at  140 — 145°,  and  melting  with  slight  frothing  at  257 — 258°. 
It  is  almost  insoluble  in  cold,  and  only  sparingly  soluble  in  hot  water 
(1,000  parts  of  water  at  99*6'^  dissolve  09  part),  easily  in  alkalis  or 
alkaline  carbonates.  It  forms  well  characterised  neutral  salts.  The 
harium  salt,  (CioH6N03)2Ba,4|H20,  crystallises  in  scales  or  needles, 
sparingly  soluble  in  cold  water,  easier  in  hot ;  it  loses  its  water  of 
crystallisation  at  150 — 155^.  The  crude  barium  salt  forms  brilliant 
scales,  which  when  many  are  aggregated  together  have  a  characteristic 
metallic  lustre  ;  whilst  some  pure  salt  prepared  by  heating  the  acid 
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with  barium  carbonate  was  obtained  in  tbick  needles,  1  cm.  in  length. 
The  calcium  salt,  (CioH6N03)2Ca  -f  2H2O,  forms  snow-white  needles, 
more  soluble  than  the  barium  salt;  the  2H2O  go  off  at  140 — 145°  ;  on 
heating  in  a  current  of  hydrogen,  kynurine  is  formed,  and  the  salt  does 
not  carbonise.  The  silver  salt  behaves  in  a  similar  manner,  but  the 
barium  and  copper  salts  carbonise.     The  copper  salt, 

(C,oH6N03)2Gu,2H20, 

is  precipitated  in  yellowish- green  microscopic  needles,  scarcely  soluble 
in  water  (1'5  litre  dissolving  only  80  mgrams.)  ;  it  gives  up  its  2  mols. 
H2O  at  145°.  The  silver  salt,  doHsNOgAg.HaO,  is  a  white  precipitate, 
less  solable  than  the  free  acid;  on  heating  it  turns  brown  before 
losing  all  its  water  of  crystallisation.  The  aiimionium  salt,  CioH6N'03.NH4, 
is  very  soluble ;  the  solution  shows  great  'tendency  to  decompose,  and 
on  evaporating  down  the  ammonia  is  given  off. 

^he potassium  salt,  CioHgNOsK  +  2H2O,  crystallises  in  deliquescent 
needles,  is  very  soluble,  and  loses  its  water  at  145 — 150°. 

Kynurine,  C9H7NO,  prepared  by  heating  kynuric  acid  for  some  time 
at  253 — 258°  in  a  current  of  hydrogen,  and  extracting  with  hot  water, 
forms  either  colourless,  brilliant,  monosymmetric  prisms*  with  no 
water'  of  crystallisation,  or  (when  it  crystallises  out  suddenly)  deli- 
quescent needles  with  SHgO,  which  it  loses  at  110 — 115°.  It  is 
sparingly  soluble  in  cold  water,  ether,  petroleum-ether,  and  benzene, 
very  easily  in  warm  water  and  alcohol  (100  parts  water  at  15°  dis- 
solve 0"477  part).  It  fuses  at  201°,  and  resolidifies  at  159 — 160°; 
the  needles  fuse  in  their  water  of  crystallisation  at  52°.  It  decomposes 
when  heated  to  300°  without  distilling ;  under  reduced  pressure,  how- 
ever, it  can  be  distilled  with  only  slight  decomposition. 

Kynurine  reacts  slightly  alkaline.  It  tastes  bitter.  Ferric  chloride 
colours  its  solutions  carmine,  ferrous  sulphate  turns  them  yellow,  and 
Millon's  reagent  gradually  produces  yellow-green  coloration. 

The  hydrochloride,  (C9H7N0)2,HC1  4-  2H2O,  crystallises  in  large 
monosymmetric  prisms*  or  glistening  needles ;  they  deliquesce  and 
react  acid;  the  platinochloride,  (C9H7NO,HCl)2,PtCl4  +  2H2O,  is 
precipitated  in  sulphur-yellow  microscopic  needles,  sparingly  soluble 
in  water,  more  easily  in  alcohol ;  it  loses  its  2  mols.  H2O  at  110° ;  but 
if  it  is  exposed  to  the  air  it  re-absorbs  them. 

The  following  experiments  were  made  to  prove  the  phenolic  character 
of  kynurine.  With  potassium  it  forms  a  crystalline  substance,  which 
has  not  yet  been  properly  examined.  With  acetic  chloride  it  forms  a 
compound  which  is  decomposed  by  water.  With  acetic  anhydride  it 
formed  a  similar  body,  w^hich  on  decomposing  yields  kynuric  acid 
(kynuric  acid  heated  at  140°  with  acetic  anhydride  turns  blood-red, 
then  violet,  ultramarine,  and  purple-red ;  the  products  cannot  be 
separated  without  decomposition).  A  mixture  of  2  parts  phos- 
phorus pentachloride  and  6  parts  phosphoric  oxychloride,  acts  readily 
on  kynurine  (1  part),  and  yields  a  chlorine  substitution-product,  which 
is  very  easily  decomposed  ;  its  platinochloride,  (C9H6NCl,HCl)2,PtCl4  + 
2H2O  (losing  its  water  at  100°)  was  analysed.  By  carefully  distilling 
kynurine  with  50  times  its  weight  of  zinc-dust,  62  per  cent,  of  the 
*  Crystals  marked  thus  have  been  measured  by  v.  Lang. 
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theoretical  qnantitv  of  quinoUne  were  obtained.  This  quinoline  boils 
between  234—235°  (nncorr.),  or  240-37— 241*33°  (corr.  by  Kopp's 
plan).  Br2  =  750"1,  and  has  all  the  properties  of  cinehonine  quinoline. 
Treated  with  sodium-amalgam,  kynurine  yields  a  yellow  substance,  and 
a  small  quantity  of  a  red  dye-stuff.  The  yellow  substance,  C18H20N2O2 
(m.  p.  100°),  is  a  powder,  insoluble  in  sodium  hydroxide,  soluble  in 
alcohol,  has  only  very  feeble  basic  properties,  and  contains  no  water  of 
crystallisation. 

Hydrochloric  acid  and  tin  convert  the  kynuric  acid  into  kynurine  ; 
this  into  quinoline,  and  the  latter  into  a  liquid  base ;  the  analysis  of  its 
hydrochloride,  CgHnNjHCl,  shows  it  to  be  tetrahydroquinoline ;  this 
salt  crystallises  in  colourless  long  needles. 

The  author  thinks  it  probable  that  the  kynuric  acid  in  the  dog's 
urine  is  derived  from  the  albumin;  and  that,  hence,  the  compli- 
cated molecule  of  the  latter  contains  amongst  others  also  a  nucleus  of 
the  quinoline  series.  D.  A.  L. 

Note. — The  probability  suggested  by  Weidel  and  Cobenzl  (this  vol., 
p.  744)  is  now  verified :  kynuric  acid  being  the  third  hydroxy- 
quinolinecarboxylic  acid,  and  kynurine  the  second  quinophenol. 

D.  A.  L. 

Transformation  of  Morphine  into  Codeine  and  Homologous 
Bases.  By  E.  Geimaux  (Gom/pt.  rend.,  92,  1140—1143  and  1228).— 
When  1  mol.  morphine  is  dissolved  in  alcohol  containing  1  mol. 
sodium  hydroxide,  2  mols.  methyl  iodide  added,  and  the  mixture 
gently  heated,  an  energetic  reaction  takes  place,  the  main  product  of 
which  is  codeine  methiodide,  CnHisNOoOCHa.Mel,  identical  with  the 
compound  formed  by  the  direct  union  of  codeine  with  methyl  iodide. 

When  only  half  the  above  quantity  of  methyl  iodide  is  employed, 
free  codeine  is  obtained ;  but  the  yield  is  only  small,  since  the  greater 
part  of  the  methyl  iodide  combines  with  the  morphine,  forming 
morphine  methiodide.  The  codeine  thus  artificially  prepared  is 
identical  in  chemical  properties  and  crystalline  form  with  the  codeine 
extracted  from  opium.  Its  molecular  rotatory  power  for  [ajo  = 
—  130'34°  approximately;  that  of  natural  codeine  being  —  138*18°. 

If  ethyl  iodide  is  substituted  for  methyl  iodide  in  the  above  reaction, 
a  new  base,  C19H23NO3,  homologous  with  codeine,  is  obtained.  It 
crystallises  with  1  mol.  H2O  in  hard  brilliant  plates,  which  are  slightly 
less  soluble  in  boiling  water  than  codeine,  but  dissolve  readily  in 
alcohol  and  ether.  It  melts  at  83°,  forming  a  limpid  liquid  which 
does  not  crystallise  on  cooling  ;  at  100"^  it  becomes  brown,  and  is  decom- 
posed. The  hydrochloride  crystallises  in  mammillary  groups  of  fine 
needles.  The  base  is  precipitated  from  solutions  of  its  salts  by  potas- 
sium hydroxide  and  the  alkaline  carbonates,  but  not  by  ammonia. 

Careful  study  of  the  properties  of  morphine  leads  to  the  conclusion 
that  it  is  analogous  to  phenol.  From  this  point  of  view  codeine  is 
the  methylic  ether  of  morphine,  and  the  new  base  is  the  ethylic  ether. 
A  whole  series  of  such  ethers  may  exist,  and  for  these  the  author  pro- 
poses the  generic  name  codeines.  Codeine  will  then  be  codomethtflene, 
and  the  new  base  will  be  codethylene. 
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Bochefontaine  has  found  that  codethylene  act^s  as  a  poison,  producing 
Qonvulsions.  C.  H.  B. 

Cinchotine    and    Hydrocinchonidine.      By    C.    Forst    and 

C.  BoHRiNGEE  (Ber.,  14,  1266 — 1270). — Cinchonine  and  cinchotine 
are  most  easily  separated  by  the  fractional  crystallisation  of  their 
sulphates,  Cinchotine  is  not  contained  in  commercial  cinchonine,  but 
is  formed  by  the  oxidation  of  cinchonine.  with  potassium  perman- 
ganate. 

The  following  table  shows  the  difference  in  solubility  of  five  of  the 
cinchonine  and  cinchotine  salts. 

Faints  of  Water  required  to  dissolve  one  part  of  the  Crystalline  Salt. 

Temp.  Cinchotine.,  Cinchonine. 

Sulphate    ia°               30-5  65-5 

Tartrate 16                 66-8  33-(> 

Acid  tartrate 16                 ?8-0  lOl'O 

Oxalate 10                86-0  104-O 

Hydrochloride 10                 47-2  24*0 

The  oxalate  andhydriodide  of  cinchotine  crystallise  with  H2O.  The 
acid  tartrate  which  contains  4  mols.  H2O,  and  the  anhydrous  ben?oate 
form  needle-shaped  crystals. 

By  treating  chemically  pure  cinchonidine  sulphate  with  potassium 
permanganate,  cinchotenidine,  and  a  new  alkaloid,  hydrocinchonidine^ 
are  produced.  Hydrocinchonidine  bears  the  same  relation  to  cincho- 
nidine that  cinchotine  does  to  cinchonidine.  It  crystallises  in  needles 
(m.  p.  225°),  and  is  distinguished  from  cinchotine  by  its  greater  solu- 
bility in  alcohol,  by  its  lasvogyratory  action  on  polarised  light.  The 
tartrate  and  thiocyanate  are  sparingly  soluble.  W.  C.   W. 

Tetrahydrocinchonic  Acid.  By  H.  Weidel  (Wien.  Ahad.  Ber., 
83  [2],  41  11). — If  cinchonic  acid  (20  grams)  mixed  with  zinc 
chloride  (10  grams)  is  heated  with  hydrochloric  acid  (100  grams)  and 
tin  (28  grams)  until  the  liquid,  which  turns  orange-yellow,  is  decolor- 
ised, the  excess  of  hydrochloric  acid  driven  oif  on  a  water-bath,  and 
the  tin  removed  by  sulphuretted  hydrogen,  then  on  evaporating  down 
the  solution  to  a  thin  syrupy  consistency,  the  hydrochloride  of  tetra- 
hydrocinchonic acid,,  CioHuN02,HCl  +  1 JOH2,  crystallises  out  in  large 
glistening,  monoclinic  plates,*  which  turn  slightly  red  in  the  air,  and 
are  easily  soluble  in  water  and  alcohol;  ferric  chloride  colours  the 
aqueous  solution  brown-green ;  on  standing  it  first  turns  green,  and 
then  again  becomes  colourless.     The  platinochloride, 

2(CxoHiiN02,HCl),PtCl4, 

crystallises  in  small  dark  yellow  leaflets.  The  free  acid  was  not 
obtained  pure,  its  solution  becomes  discoloured  on  evaporation.  Dis- 
tilled with  excess  of  lime  it  yielded,  apparently,  tetrahydroquinoline. 
With  dehydrating  agents  carbonic  anhydride  and  water  are  eliminated  ; 

*  Measured  by  Brezina. 
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and  a   base  is  formed  containing   C19  and  resembling  the  cinchona 
alkaloids.  D.  A.  L. 

Strychnine  Sulphate.  By  C.  Rammelsberg  (Ber.,  14,  1231 — 
1232). — Commercial  strychnine  sulphate,  €211122^202,112804  +  2H2O, 
crystallises  in  needles.  The  water  is  expelled  at  150°.  To  prepare  the 
neutral  sulphate,  (C2iH22N202)2H2S04,  a  solution  of  the  acid  sulphate 
is  divided  into  two  equal  portions,  one  half  is  precipitated  by  ammonia, 
and  the  precipitate  is  added  to  the  other  part  of  the  solution  and  the 
mixture  boiled.  On  cooling  the  liquid  deposits  the  neutral  salt  in 
ti'ansparent  prisms,  containing  5  mols.  H2O.  The  crystals  are 
anhydrous  at  200°.  By  the  spontaneous  evaporation  of  an  aqueous 
solution  of  this  salt  transparent  pyramids  belonging  to  the  quadratic 
system  are  obtained.     These  crystals  contain  6  mols.  HoO. 

W.  C.  W. 

Lupinine.  By  G.  Baumert  (Landw.  Versuchs.-Stat.,  27,  15 — 64). 
— This  paper  contains  a  very  extensive  series  of  observations  and 
experiments  on  the  alkaloids  of  the  lupine,  for  many  details  of  which 
reference  must  be  made  to  the  original  paper.  It  commences  with  a 
review  of  previous  investigations  by  other  chemists,  Cassola,  Eichorn, 
Beyer,  Siewert,  Schultz,  and  chieHy  Liebscher.  Their  conclusions 
ditl'er  in  consequence  of  the  substances  examined  containing  a  mixture 
of  the  alkaloids,  two  of  which  are  capable  of  crystallisation ;  out  of  the 
fluid  portion  two  substances  have  been  isolated  by  Siewert  and  Schulz, 
with  the  composition  CsHnNO  and  C17H15NO,  but  the  crystallisable 
body  obtained  by  Liebscher,  to  which  the  author  gives  the  name  of 
Lupin  1716,  has  not  been  hitherto  examined,  and  four  formulae  have 
been  proposed  for  the  second  alkaloid,  that  of  lowest  boiling  point. 
The  author  records  the  result  of  his  own  examination  of  Liebscher's 
lupinine,  a  quantity  of  which  of  the  purest  nature  he  left  behind  on  his 
departure  for  Japan.  The  preparation  of  the  pure  alkaloid  is  tedious. 
The  crushed  seeds  are  digested  m  alcohol  with  some  hydrochloric 
acid  to  complete  exhaustion ;  the  extract  evaporated  to  a  syrupy  con- 
sistence ;  the  acid  is  neutralised  with  sodium  hydroxide ;  solid 
potassium  hydroxide  is  added ;  the  mixture  treated  with  an  equal 
volume  of  light  petroleum,  shaking  at  intervals  for  the  space  of  a  day  ; 
and  the  extraction  with  petroleum  process  is  repeated  20  to  25  times. 
The  light  petroleum  is  agitated  with  hydrochloric  acid,  which  dissolves 
the  alkaloid  as  hydrochloride,  and  leaves  the  colouring  matter  and 
fat;  the  clear  aqueous  solution  is  again  treated  with  potassium 
hydroxide  and  shaken  up  with  ether;  on  evaporation,  this  leaves  the 
nearly  pure  substance  as  a  brown  syrupy  liquid,  which  quickly  crys- 
tallises. It  may  be  purified  by  recrystallisation  from  pure  ether. 
4  centners  of  the  seeds  yielded  about  750  grams  of  the  mixed  alkaloids. 

Lupinine  is  a  strong  base,  liberating  ammonia  from  ammonium 
chloride  solution,  combining  readily  with  acids,  and  giving  dense 
white  fumes  on  the  approach  of  a  glass  rod  moistened  wilh  dilute 
hydrochloric  acid.  It  is  very  easily  crystallisable,  and  the  shape  of 
the  crystals  varies  according  to  the  concentration  of  the  solution.  J^'rom 
its  solution  tannic  acid  throws  down  a  flocculent  precipitate,  pliospho- 
molybdic  and  phosphotunsgtic  acids  a  yellow,  iodine  from  aqueous 
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solution  a  dirty  brownish-red.  Lupinine  in  combiDation  has  an 
intensely  bitter  taste ;  the  free  base  is  very  canstie,  and  has  an  agree- 
able smell  resembling  apples ;  its  physiological  effect  is  to  paralyse 
certain  nerve-centres ;  it  has  a  Isevorotatory  action  on  polarised  light. 
It  is  easily  soluble  in  cold  water  and  in  alcohol,  less  so  in  warm  water ; 
freely  soluble  in  benzene,  chloroform,  and  similar  fluids ;  carbon  disul- 
phide  not  only  dissolves  the  crystals  but  acts  chemically  on  them.  The 
melting  point  is  from  67'6°  to  68*5°,  and  the  boiling  point  ranges, 
according  to  the  purity  of  the  substance,  from  255°  to  261°.  Lupinine 
distils  unaltered  in  a  current  of  steam  or  of  hydrogen. 

The  elementary  analysis  of  lupinine  is  somewhat  difficult,  but  the 
author  succeeded  in  establishing  a  formula  different  from  those  of 
previous  experimentalists,  viz.,  C21H40N2O3,  which  is  confirmed  by  ex- 
aminations made  of  its  salts ;  of  these  the  platinochloride,  aurochloride, 
the  sulphate  (neutral  and  acid),  nitrate,  and  picrate  were  analysed. 

The  behaviour  of  lupinine  with  ethyl  iodide  was  first  investigated 
by  Siewert,  who  inferred  from  his  results  that  a  tertiary  base  was 
produced,  and  called  it  ethyl-dimethylconidriammoniumiodide,  with 
the  formula  CioH2iNO,C2H5l.  The  author's  analyses  of  the  product  led 
him  to  conclusions  slightly  different,  and  pointed  to  a  body  of  the 
composition  C25H50N2O2I2,  which  agrees  with  his  previous  examination 
of  lupinine  itself.  An  opinion  was  at  one  time  current  that  lupinine 
was  a  derivative  of  the  hemlock  alkaloids,  but  this  opinion  does  not  rest 
on  any  chemical  evidence.  J.  F. 

Peptones' and  Alkaloids.  By  C.  Tanret  (Compt.  rend.,  92,  1163 
— 1165). — Solutions  of  peptone,  obtained  either  by  means  of  pan- 
creatin  or  pepsin,  give,  with  the  ordinary  reagents  for  the  alkaloids, 
precipitates  similar  to  those  given  by  the  alkaloids,  but  these  precipi- 
tates are  soluble  in  an  excess  of  peptone,  whereas  the  precipitates 
given  by  the  alkaloids  are  not  soluble  in  excess  of  the  latter.  Coagu- 
lated white  of  egg  dissolved  in  sodium  hydroxide  solution,  after 
neutralisation  of  the  free  base  and  filtration,  yields  a  solution  which 
gives  all  the  reactions  of  the  peptones.  This  modified  albumin,  like 
peptone,  is  not  precipitated  by  lime ;  peptone,  moreover,  is  somewhat 
soluble  in  alcohol.  Other  albuminoids  will  probably  behave  in  the 
same  way.  It  follows,  therefore,  that  a  precipitate  by  potassium 
mercury  iodide,  in  presence  of  free  acid,  by  Bouchardat's  reagentj 
bromine,  water  and  tannin,  in  a  solution  previously  treated  with  lime 
or  alcohol  to  remove  albuminoids,  cannot  be  regarded  as  positive 
proof  of  the  presence  of  an  alkaloid. 

When  peptone  is  treated  with  potassium  carbonate,  or  better,  potas- 
sium hydroxide,  and  agitated  with  ether,  the  latter  dissolves  a  small 
quantity  of  a  substance  having  all  the  characters  of  an  alkaloid.  If 
the  peptone  is  allowed  to  putrefy  without  becoming  alkaline,  a  solid 
non- volatile  alkaloid  is  formed.  The  hydrochlorides  of  both  these 
alkaloids  may  be  obtained  crystallised.  From  salts  of  these  alkaloids 
alkaline  bicarbonates  set  free  the  bases,  but  the  action  of  the  bicar- 
bonates  on  peptone  does  not  give  rise  to  alkaloids.  It  follows,  there- 
fore, that  the  latter  do  not  exist  ready  formed  in  the  peptone,  but  are 
the  products  of  the  action  of  the  alkalis. 
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The  alkaloids  derived  from  peptone  give  Broaardel  and  Boutmy's 
reaction,  but,  like  the  ptomaines,  not  instantaneously.  Eserine,  liquid 
hyoscyamine,  and  amorphous  aconitine  and  ergotinine,  give  the  reac- 
tion instantaneously :  with  digitaline  and  crystalline  aconitine  and 
ergotinine  it  is  apparent  only  after  a  few  seconds.  This  reaction 
cannot  therefore  be  employed  to  distinguish  between  animal  and 
le  alkaloids.  C.  H.  B. 


Crystalline  Albuminoids  from  Different  Oil  Seeds.    By  H. 

RiTTHAUSEN  {J.  pr.  Ghem.  [2],  23,  481 — 486). — The  author  has 
already  communicated  results  from  the  press-residues  of  the  earth- 
nut,  Arachis  hypogcBa,  Sesamum  indicum,  cocoanut,  sunflower  seeds, 
(Helianthus  annuus),  &c.  (this  Journal,  Abstr.,  1880,  676). 

By  extracting  hemp-cake  with  a  10  per  cent,  solution  of  sodium 
chloride  at  the  ordinary  temperature,  and  adding  water  to  the  extract, 
a  precipitate  is  formed,  then  by  treating  this  with  a  warm  20  per 
cent,  solution  of  sodium  chloride  part  is  dissolved,  and  the  solution 
deposits,  on  cooling,  an  albuminoid  crystallising  in  octohedrons  and 
other  forms  of  the  regular  system,  soluble  in  water,  and  probably 
identical  with  Griibner's  substance  from  pumpkin  seeds  which,  how- 
ever, is  not  mentioned  as  soluble  in  water.  3,000  grams  of  hemp-cake 
yield  75  grams  of  crystals.  From  the  press-residues  of  the  castor-oil 
seed,  a  small  quantity  of  crystals,  apparently  identical  with  the  above, 
was  extracted.  From  sesame  seed  residues  the  extraction  with  salt 
solution  is  made  at  40^,  the  albuminoids  not  being  very  soluble  at 
ordinary  temperature  ;  a  very  small  quantity  of  crystalline  albuminoid 
was  obtained,  mixed  with  non-crystalline  substance.  On  examining 
the  crystals  microscopically  they  were  found  to  be  octohedrons,  but  of 
different  dimensions  from  the  above,  and  the  author  infers  therefore  that 
they  are  not  identical.  Salt  solution  extracts  from  earth-nuts  a  con- 
siderable quantity  of  an  albuminoid,  precipitated  by  water  in  globules, 
which  behaves  quite  differently  from  the  crystalline  hemp-albuminoid. 
Sunflower  seeds  and  their  press-residues,  cotton-seed  cakes,  hazelnuts, 
and  candlenuts  and  their  press-residues,  also  give  globular  and  not 
crystalline  deposits.  D.  A.  L. 
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Influence  of  Light  on  Chemical  Action  in  Animals.    By  J. 

MoLESCHOTT  and  others  (Bied.  Cent/-.,  10,  04 — 90). — From  experiments 
conducted  on  blind  and  on  uninjured  animals,  the  authors  conclude  that 
the  evolution  of  carbonic  anhydride  is  aided  by  light,  whether  acting 
on  the  eyes  or  on  the  skin.  The  following  numbers  were  obtained  for  the 
evolution  of  carbonic  anhydride  in  experiments  on  various  animals : — 
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Uninjured.  Eyele 

t 

In  dark. 

Batrachians 100 

Birds 100 

Mammalia    .*....      100 

The  intensity  of  the  light  also  increases  the  production.  The  same 
action  takes  place  in  the  fresh  muscle  of  frogs  and  mammalia.  Coloured 
light  produces  different  effects  on  cold  and  warm-blooded  animals. 
Violet  light  acts  in  the  same  way  as  white  light ;  red  light  had 
no  effect  on  frogs.  Heat,  in  the  case  of  warm-blooded  animals, 
lessens  the  production  of  carbonic  anhydride,  but  increases  it  in  the 
cold-blooded. 

Speck  has  made  experiments  on  the  same  subject  on  himself  :  there 
was,  however,  the  greatest  difficulty  in  ensuring  absolute  rest  from 
muscular  movement ;  but  the  general  results  confirm  what  is  stated 
above  with  reference  to  mammalia.  J.  K.  C. 

Influence  of  Certain  Salts  and  Alkaloids  on  Digestion.    By 

L.  WoLBEEG  (Pfliigers  Archiv.,  22,  291 — 310). — The  experiments  con- 
sisted in  a  series  of  observations  on  artificial  peptic  digestions  (glycerol 
extract  of  gastric  mucous  membrane,  with  hydrochloric  acid  and 
fibrin),  to  which  the  various  salts  were  added,  allowed  to  digest  for 
24 — 48  hours  at  40 — 45°  C,  then  filtered,  and  the  residue  dried  and 
weighed;  the  results  were  compared  with  those  of  similar  artificial  diges- 
tion, to  which  no  salts  were  added  ;  the  differences  found  were  in  all  cases 
small.  Chlorides,  sulphates,  and  nitrates  of  the  alkalis,  and  borax, 
and  especially  the  latter,  seem  to  retard  digestion.  W.  N. 

Fattening  of  Sheep.  (Bied.  Gentr.,  10,  105— 106).— To  ascertain 
the  best  way  of  fattening  sheep  when  the  chief  fodder  consisted  of 
turnip- cabbage,  a  flock  consisting  of  102  wethers  and  48  sheep  was 
divided  into  six  lots  as  equally  as  possible,  and  each  lot  fed  with  as 
much  turnip-cabbage  as  they  could  eat,  and  the  following  quantities 
of  bye-fodder  daily  :  Lot  1,  15  kilos,  hay  ;  lot  2,  15  kilos,  lupine  hay; 
lot  3,  6  kilos,  ground  lupines  ;  lot  4,  5*5  kilos,  rape-meal ;  lot  5,  2*5 
kilos,  flesh-meal ;  lot  6  received  no  additional  fodder  until  after  44  days 
from  the  commencement  of  the  experiment,  when  the  sheep  were  fed 
with  6  kilos,  ground  rye  daily.  At  the  end  of  two  months  it  was  found 
that  flesh-meal  had  given  the  best  results,  whilst  in  decreasing  order 
follow  lupine  hay,  meadow  hay,  rape-meal,  ground  lupines,  and 
ground  rye.  J.  K.  G. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Non-existence  of  "  Microzyma  cretae."  By  Chamberland  and 
Roux  (Compt.  rend.,  92,  1165 — 1166). — Fragments  taken  by  means 
of  a  sterilised  auger  from  the  freshly  fractured  surface  of  blocks  of 
chalk  from  a  deep  gallery  in  the  quarries  at  Meudon,  were  introduced 
into  tubes  containing  a  solution  of  sugar  mixed  with  yeast,  which  had 
previously  been  heated  at  35°  for  some  time.  In  tubes  containing  a 
similar  solution,  pieces  of  ordinary  chalk  were  placed.  Some  of  the 
tubes  were  then  heated  to  115°  and  hermetically  sealed  or  plugged 
with  sterilised  cotton- wool.  After  24  hours  all  the  flasks  which  con- 
tained ordinary  chalk,  and  had  not  been  heated,  gave  off  gas  and 
contained  microscopic  organisms,  amongst  which  the  lactic  ferment 
could  be  distinguished.  A  portion  of  the  sugar  had  been  converted 
into  lactic  acid,  the  presence  of  which  in  the  solution  could  be  recog- 
nised. All  the  tubes  containing  chalk  from  Meudon,  and  all  the  tubes 
which  had  been  heated  to  115°,  remained  unaltered  for  a  considerable 
time.  It  is  evident  that  the  chalk  from  Meudon  behaves  like  chalk 
sterilised  by  heat,  and  does  not  contain  germs  of  any  microscopic 
organisms  or  ferments.  From  this  it  would  appear  that  Bcchamp's 
Microzyma  crefce  does  not  exist.  C.  H.  B. 

Sterilisation  of  Animal  and  Vegetable  Liquids.  By  P.  Miquel 
and  L.  Benoist  (Bull  Soc.  Ghirn.  [2],  35,  552— 557).— Pasteur  has 
proposed  to  render  sterile  liquids  infested  with  bacteria  by  filtration 
through  plaster  of  Paris;  the  authors  have  devised  a  simple  method 
for  working  out  this  process.  The  neck  of  a  flask  is  drawn  out,  and 
the  part  above  the  contraction  is  sealed  by  a  plug  of  plaster  of  Paris 
and  asbestos,  and  immediately  below  the  contraction  a  fine  capillary 
tube  is  drawn  out  at  the  side.  The  apparatus  is  then  dried  for  a  week 
or  two  at  40°,  and  finally  heated  to  170°,  in  order  coinpletely  to 
destroy  the  germs  on  the  sides  of  the  flask  and  on  the  j^lug.  When 
the  flask  is  cooling,  the  capillary  point  is  introduced  under  perfectly 
sterilised  water,  and  on  breaking  it  otf,  40 — 50  c.c.  of  water  pass  up 
into  the  flask.  The  liquid  is  then  boiled  to  expel  the  air  completely 
from  the  flask,  and  the  point  is  resealed,  while  at  the  same  time 
the  plug  is  introduced  into  the  infested  liquid.  On  cooling,  the  liquid 
passes  into  and  fills  the  flask.  The  authors  draw  attention  to  various 
precautions  which  are  necessary  to  ensure  success.  V.  H.  V. 

Microscopic  Researches  on  Yeast.  By  0.  Durst  (liied.  Centr., 
10,  129 — 130). — The  author  has  made  hourly  observations  of  the 
changes  undergone  in  yeast  mashes  during  acid  fermentation.  The 
first  traces  of  lactic  ferment  were  observed  in  the  mash  at  42 — 44°  K.  ; 
after  10  hours'  acidification  at  84°  K.  this  ferment  was  strongly 
developed,  the  under  beer  ferment  consisting  of  round  full  cells. 
When  the  fermentation  was  nearly  over,  butyric  bacteria  were 
observed  in  the  liquor.  When  the  cells  were  transferred  into  flasks, 
and  the  latter  hermetically  sealed,  single  cells  were  developed  in  great 
numbers.  J.  K.  C. 
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Fermentation  in  Presence  of  Organic  Salts.  By  A.  Mater 
and  others  (Bied.  Centr.,  10,  127 — 129). — Mayer  observed  that  in 
80  per  cent,  sugar  solutions  moist  yeast  cells  lose  their  activity,  and 
do  not  regain  it  when  the  solution  is  diluted ;  a  small  quantity  of 
Rochelle  salt,  however,  at  once  sets  up  an  active  fermentation. 
Other  experimenters  have  sought  to  confirm  the  result  that  Rochelle 
salt  promotes  fermentation,  but  have  failed  to  do  so.  J.  K.  C. 

Influence  of  Succinic  Acid  on  the  Fermentation  of  Cane- 
sugars.  By  U.  Gaton  {Bull  Soc.  Chim.  [2],  35,  501— 503).— Yeast 
transforms  cane-sugar  into  invert  sugar,  which  then  undergoes  fer- 
mentation ;  but  there  are  present  two  agents,  Berthelot's  fermenting 
principle  and  succinic  acid,  the  presence  of  which  Pasteur  has  indi- 
cated in  such  liquids.  The  author  wishes  to  establish  whether,  in  the 
absence  of  the  former,  the  latter  is  sufficient  to  determine  the  fermenta- 
tion. It  was  found  that  when  a  mixture  of  succinic  acid,  pure  cane- 
sugar,  and  yeast  was  sealed  up  in  Pasteur's  flasks,  1st,  that  there  is 
no  inversion  of  sugar  in  presence  or  absence  of  fungoid  growth  ;  2nd, 
that  the  quantity  of  sugar  and  succinic  acid  diminishes  in  the  flasks  in 
which  the  fungas  has  developed,  thus  showing  that  these  bodies  con- 
tribute to  its  growth.  V.  H.  Y. 

Dissociation  of  Nitric   Acid  by  Vegetation  in  the  Dark. 

By  BoussiNGAULT  {A7in.  Chim.  Phys.  [5],  22,  433 — 450). — It  is  well 
known  that  when  the  growth  of  plants  takes  place  in  the  dark,  the 
etiolated  plant  weighs  less  than  the  grain  from  which  it  has 
issued  ;  and  the  tissue  is  impregnated  with  a  liquid,  showing  an  appre- 
ciable acid  reaction.  The  cotyledons  are  provided  with  the  necessary 
principles  for  embryonic  existence,  but  are  unable  in  the  dark  to  fix 
the  carbon  from  the  atmospheric  carbonic  acid.  It  seemed  desirable 
to  ascertain  whether  under  the  same  circumstances  vegetable  growth 
is  equally  unable  to  decompose  other  fertilising  substances,  usually 
found  in  the  soil,  such  as  the  nitrates.  To  decide  this  point  the  author 
has  executed  a  series  of  researches,  which  consisted  in  planting  in  a 
previously  calcined  soil  of  various  nature,  the  seed  of  different  plants, 
and  watering  the  soil  from  time  to  time  with  a  solution  of  potassium 
nitrate  of  known  strength.  The  amount  of  ammonia  in  the  plant 
was  determined  before  and  after  the  experiment,  and  the  nitric  acid 


Nitrate 

disappeared 

Time  of 

for  1  of  salt 

Nature 

vegetation 

Experiment. 

introduced. 

of  soil. 

Plants. 

in  days. 

I. 

0-453 

Pumice  stone. 

Beans. 

24 

IV. 

0-650 

Pumice  stone. 

Maize. 

26 

V. 

0-460 

Quartz  sand. 

Beans. 

20 

VI. 

0-500 

Quartz  sand. 

Maize. 

22 

YII. 

0-795 

Pumice  stone. 

Beans. 

16 

VIII. 

0-800 

River  sand. 

Maize. 

16 

IX. 

0-300 

River  sand. 

Wheat. 

10 

X. 

0-785 

River  sand. 

Maize. 

10 

I. 

(bis)     0-404 

River  sand. 

Maize. 
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remaining  in  the  soil  or  absorbed  bj  tbe  plants  was  compared:  with 
that  originally  introduced. 

The  table  (p.  836)  gives  the  results  of  the  various  experiments. 

This  table  shows  that,  taking  the  mean,  rather  more  than  half  the 
nitrate  (0'57)  originally  introduced  has  disappeared  during  vegetation. 
The  nature  of  the  soil  does  not  seem  to  exert  any  appreciable  influence. 
The  author  does  not  offer  any  explanation  of  this  decomposition  of  the 
nitric  acid  of  potassium  nitrate,  but  considers  it  at  least  probable  that* 
this  change  takes  place  at  the  contact  of  the  roots  with  the  soil,  for  in 
the  experiment  the  amount  of  nitrate  recovered  in  the  plants  was  far 
greater  than  that  recovered  from  the  soil.  The  presence  of  fungus 
growth  was  throughout  the  experiments  carefully  avoided,  and  the 
roots  presented  both  before  and  afterwards  the  same  appearance.  It 
was  further  observed  that  an  etiolated  plant,  even  after  it  had  lost 
its  vitality  by  being  exposed  to  a  current  of  steam,  possessed  this  power 
of  decomposing  the  nitrate.  V.  H.  V. 

Action  of  Vapours  on  Seeds.  By  F.  Sestini  (Bied.  Ce7itr.ylO, 
135). — Kraus  found  that  by  subjecting  sprouting  seeds  in  the  absence 
of  light  to  the  action  of  methyl  alcohol,  an  artificial  production  of 
chlorophyll  ensued.  Sestini  on  repeating  the  experiment  was  unable 
to  confirm  this  result.  J.   K.  C. 

Torpid  Condition  of  Seeds.  By  P.  v.  Tieghem  and  G.  Bonnier 
(Bied.  Gentr.y  10,  135 — 137). — Of  the  many  seeds  examined,  only  those 
of  the  maple  were  found  to  be  destroyed  during  a  severe  winter. 
"When  tubers  of  various  plants  were  placed  in  closed  vessels,  after  the 
oxygen  had  been  absorbed,  an  evolution  of  carbonic  anhydride  was 
observed,  and  the  presence  of  alcohol  in  the  tissues  was  ascertained. 

J.  K.  C. 

Ash  of  Various  Parts  of  a  Plant.  By  A.  Vogel  {Bied.  Centr., 
10,  138). — The  quantity  of  ash  soluble  in  water  is  greatest  in  all  the 
soft  parts  of  a  plant  towards  the  end  of  the  vegetating  period.  The 
least  quantity  is  found  in  the  wood,  and  the  greatest  in  the  leaves  ; 
the  phosphoric  acid  varies  very  little  in  the  leaf  and  stem,  except  in 
the  case  of  the  elder.  J.  K.  C. 

Crushed  Oats  as  Fodder.  By  E.  Buetmann  (Bied.  Centr.,  10, 
133). — Experiments  with  45  horses  carried  on  for  four  years  have  led 
to  the  result  that  by  using  crushed  oats,  3  lbs.  a  day  less  fodder  are 
required  than  when  whole  oats  are  given.  J.  K.  C. 

Stripping  Maize.  By  P.  v.  Oppenau  (Bied.  Gcntr.,  10, 109—110). 
— In  many  places  before  the  maize  ripens  it  is  stripped  to  a  great 
extent  of  its  leaves,  which  make  an  excellent  green  fodder.  Experi- 
ments, however,  go  to  show  that  plants  which  have  been  thus  stripped 
do  not  yield  the  normal  quantity  of  corn.  J.  K.   C. 

Colour  of  Clover  Seed.  By  G.  Haberlandt  (Bled.^  Ce7itr.,  10, 
135). — In  order  of  value  come  first  the  bright  yellow  and  violet  seeds, 
next  the  grey  and  brownish,  and  worst  of  all  the  brown  seeds. 

J.  K.  C. 
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Purification  and  Digestibility  of  Lupines.  By  0.  Kellner 
(Bied.  Centr.,  10,  97 — 105). — Lupine  seeds  can  be  deprived  of  the 
whole  of  their  bitter  constituents  by  consecutive  soaking,  steaming, 
and  washing  with  cold  water.  The  time  necessary  for  each  of 
these  operations  was  found  to  be  as  follows :  soaking  for  24  hours, 
steaming  for  one  hour,  and  two  days'  washing,  with  frequent  stirring 
and  renewal  of  the  washwater.  Ripe  seeds  lose  under  these  circum- 
stances 15 — 20  per  cent,  of  their  dry  substance,  this  loss  chiefly  con- 
sisting of  non-nitrogenous  extractive  matter;  unripe  and  half- ripe 
seeds  sustain  much  greater  diminution,  including  considerable  loss  of 
valuable  nutriment.  In  the  case  of  ripe  seeds,  the  detriment  occa- 
sioned by  the  removal  of  a  small  percentage  of  nutritive  substance 
is  amply  compensated  by  the  improved  quality  of  the  remainder,  as 
seeds  so  treated  are  not  only  devoured  with  great  appetite,  and  with- 
out injury,  but  are  also  more  digestible,  and  exercise  a  favourable 
influence  on  the  assimilation  of  the  raw  fibre  of  the  bye-fodder.  The 
above  method  has  received  increased  importance  from  the  researches 
of  Kiihn,  who  has  shown  that  those  substances  which  cause  lupine 
sickness  are  destroyed  by  steaming.  J.  K.  C. 

Analysis  of  Rice  Soils  from  Burmah.  By  R.  Romanis  (Ghem. 
News,  43,  237). — It  was  found  that  the  amount  of  phosphoric  acid  in 
the  soil  in  any  one  district  corresponded  pretty  well  with  the  settlement 
officer's  valuation,  but  on  comparing  two  districts  it  was  found  that 
the  district  which  was  poorer  in  phosphoric  acid  gave  crops  equal  to 
the  richer  one.  On  inquiry  it  was  found  that  in  the  former  the  rice  is 
grown  in  nurseries  and  then  planted  out  by  hand,  whereas  in  the  latter, 
where  the  holdings  are  much  larger,  the  grain  is  sown  broadcast. 
The  conclusions  drawn  from  this  investigation  are  that,  climate  and 
situation  being  equal,  the  value  of  soil  depends  on  the  phosphoric  acid 
in  it,  and  that  the  planting  out  system  is  far  superior  to  the  broadcast 
system  of  cultivation. 

The  following  are  the  results  of  two  analyses  of  soils  from  Syriam, 
near  Rangoon.     No.  II  is  virgin  soil : — 

Soluble  in  Hydrochloric  Acid. 

Organic  re203and 

matter.    AI2O3.      MgO.  CaO.  KsO.  NagO.  PjjOs        SO3.  SiOg. 

I.     4.-590     8-939     0-469  traces  0*138  0-136  0-100  0-025  — 

II.    8-508    7-179    0-677  0-131  0-187  0-337  0-108  0-117  0-005 

Soluble  in  Suljphuric  Acid, 

AI2O3.  MgO.  CaO.  K2O.  NasO. 

I.  17-460        0-459        0-286        0-616        0-317 

II.  15-684        0-446         traces        1-250         0-285 

Residue. 

SiOa  soluble.  SiOg  insoluble.  AlA-      CaO.      MgO.        KgO.      NajO. 

I.        11-675       —        49-477      3-062     0-700    0-212    0-276    0-503 

11.  —        69-546        —         4-178    0-134    traces    1-180    1048 
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These  are  alluvial  soils,  from  the  delta  of  the  Irrawaddy. 

D.  B. 

The  Humus  Extracted  from  Soil  by  Alkalis.  Bjr  0.  Pitsch 
(Bled.  Gentr.,  10,  75 — 82). — According  to  Grandeau,  that  part  of  the 
hurmis  which  exists  in  the  soil  in  combination  with  bases  is  the  source 
of  mineral  matter  to  growing  plants,  and  the  amount  present  m.ay 
therefore  be  considered  as  a  measure  of  the  fertility  of  the  soil.  In 
order  to  estimate  the  quantity,  soil  is  treated  with  dilute  hydrochloric 
acid  and  washed,  and  the  residue  extracted  with  ammonia ;  the  result- 
ing solution  is  then  evaporated  to  dryness,  forming  a  black  substance, 
which  contains  phosphoric  acid,  and  is  considered  by  Grandeau  to 
correspond  with  the  fruitfulness  of  the  soil.  This  result  has  been 
found  to  be  practically  true  in  sandy,  moor,  and  light  loamy  soils, 
and  the  object  of  this  investigation  is  to  ascertain  its  bearing  in  con- 
nection with  heavy  clay  soils.  In  the  15  samples  analysed,  the  first 
12  gave  results  generally  in  accordance  with  Grandeau's  theory,  but 
the  last  three  were  at  variance  as  regards  the  amount  of  phosphoric 
acid  contained  in  the  black  substance,  part  of  which  had  probably 
been  removed  by  the  hydrochloric  acid.  It  was,  however,  not  clear 
that  the  phosphates  contained  in  the  black  substance  were  not  first 
brought  into  solution  during  the  process  of  examination,  instead  of  origi- 
nally existing  in  the  soil  in  combination  with  humus  substance  ;  and 
it  was  found  on  further  examination  that  a  solution  of  humus  in 
ammonia  has  the  power  of  dissolving  phosphates,  especially  those  of 
iron  and  alumina.  No  evidence  is  therefore  afforded  in  support  of 
Grandeau's  theory  that  the  phosphoric  acid  extracted  by  ammonia 
existed  originally  in  combination  with  humus  substance. 

J.  K.  C. 

Employment  of  Potassium  Salts  as  Manure.  By  M.  Marcker 
(Bied.  Centr.,  10,  87 — 94). — Recognising  the  fact  that  the  use  of 
potassium  salts  as  manure  has  as  yet  obtained  no  extended  application, 
the  author  has  undertaken  to  inquire,  by  a  comparison  of  data  already 
obtained,  whether  the  often  noticed  failure  of  this  manure  is  due  to 
a  misunderstanding  of  results,  and  what  special  influence  potassium 
salts  have  on  the  various  field  growths.  In  reference  to  the  former 
question  the  author  remarks  that  artificial  manures,  when  applied 
alone,  often  fail  to  give  their  due  result,  and  should  be  mixed  with 
other  kinds  to  ensure  success  ;  in  cases  where  the  soil  is  already  rich 
in  potassium  salts,  a  direct  improvement  is  of  course  not  to  be  expected. 
As  all  the  potassium  in  the  soil  is  converted  into  silicate,  it  is  of  no 
importance  whether  the  original  salt  be  chloride  or  sulphate  ;  in  some 
cases,  however,  chlorides  give  the  best  results.  The  presence  of  mag- 
nesium chloride  in  dilute  solution  is  no  more  injurious  than  that  of 
potassium  or  sodium  chloride.  The  indirect  action  of  potassium  salts 
is  often  very  great ;  they  act  as  solvents  to  the  absorbed  plant-food  in 
the  Boil,  keep  the  soil  dry,  and  often  induce  early  ripening  of  the  fruit. 
Of  the  action  of  potassium  salts  on  special  plants,  the  following  may 
be  said : — 

Oats. — The  seven  experiments  were  all  successful ;  the  oats  ripened 
8 — 10  days  sooner,  a  better  yield  was  obtained,  and  the  corn  weighed 
heavier.     In  this  case  raw  chlorinated  salts  gave  the  best  result. 

3  I  2 
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Barley. — In  two  out  of  three  instances  a  greatly  increased  yield  was 
obtained ;  the  corn  was  inclined  to  lie,  because  the  ears  were  more 
highly  developed  than  the  stalk ;  in  other  ways  the  same  results  were 
obtained  as  with  oats. 

Peas. — Only  one  experiment  was  to  hand,  which  gave  very  favour- 
able results ;  in  this  case  the  ripening  was  delayed,  but  fewer  of  the 
plants  perished,  and  the  growth  of  weeds  was  diminished. 

Maize. — The  one  experiment  to  hand  was  very  successful ;  here 
again  the  presence  of  chlorides  proved  a  distinct  advantage. 

Linseed. — All  three  experiments  gave  most  favourable  results. 
Chlorides  were  found  to  be  preferable  to  other  salts,  and  improved  the 
quality  of  the  fibre,  as  did  also  chloride  of  sodium ;  this  action  is  pro- 
bably due  to  the  presence  of  chlorine. 

Lupines. — In  all  cases  good  results  were  obtained;  any  kind  of 
potassium  salt  will  do,  and,  in  opposition  to  what  was  observed  in  the 
case  of  all  other  plants,  potassium  salts  produce  the  best  effect  when 
given  alone ;  on  marly  soils  it  must  not  be  applied  later  than  Decem- 
ber. 

Mowing  Grasses. — In  combination  with  nitrogen  and  phosphate 
manures  excellent  results  were  obtained ;  an  improvement  of  the  quality 
was  noticed,  and  a  considerable  after-effect  in  the  second  year. 

Clover. — Here  again,  in  addition  to  increase  of  yield,  was  noticed  a 
diminution  of  weeds. 

Turnips. — The  results  obtained  were  generally  satisfactory,  but 
unfavourable  when  the  manure  was  applied  late  ;  potassium  chloride 
was  found  to  answer  best,  although  sodium  chloride  answered  nearly  as 
well. 

Potatoes. — In  24  out  of  27  experiments  a  considerable  increase  of 
yield  was  observed,  but  in  many  cases  there  was  a  lowering  of  the 
starch  percentage ;  to  avoid  this,  the  potassium  salts,  especially  if  con- 
taining much  chloride,  must  be  applied  early,  and  must  be  tolerably 
free  from  impurities. 

Beetroot. — In  only  half  the  experiments  was  the  yield  increased,  and 
in  very  many  the  percentage  amount  of  sugar  was  diminished.  The 
amount  of  sugar  was  increased  only  where  the  yield  in  general  was 
bad,  either  from  poorness  of  the  soil  or  oversowing ;  no  particular 
effect  was  observed  on  the  root  disease. 

Bye. — On  light  marly  soils,  in  conjunction  with  phosphates  and 
nitrogen  manures,  the  results  were  always  favourable. 

On  marshy  soils,  if  well  drained,  the  action  of  potassium  salts  is 
invariably  successful  in  a  very  great  degree ;  in  lighter  sandy  soils,  if 
given  along  with  other  manures,  the  results  are  equally  satisfactory ; 
in  better  soils  potassium  salts  do  not  appear  so  necessary,  but  having 
regard  to  what  has  been  said  of  their  influence  on  various  plants,  they 
may  still  be  used  to  great  advantage.  Of  course  to  obtain  good 
results,  all  disturbing  influences,  such  as  the  presence  of  free  acids  or 
soluble  iron  salts  in  the  soil,  bad  drainage,  &c.,  must  be  removed. 

J.  K.  C. 

Manuring  with  Potassium  Salts.  By  A.  Mayer  {Landw. 
Versuchs.-Stat.,  26,  321 — 351). — After  considering  at  some  length 
the  means  ordinarily  employed  in  manuring  experiments  for  the  purpose 
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of  obtaining  trustworthy  and  practical  results,  the  author  goes  on  to 
show  that  where  the  experiments  are  carried  on  in  small  patches  of 
ground  separated  by  partitions  of  various  kinds,  those  plants  nearest 
to  the  dividing  walls  are  necessarily  placed  under  diiFerent  conditions 
of  growth  to  those  which  are  further  away,  and  consequently  do  not 
develop  under  the  normal  conditions  of  the  experiment ;  some  of  the 
plants  may  also,  owing  to  some  accident,  either  die  or  have  their 
growth  considerably  impeded,  whilst  the  neighbouring  ones  will  in 
consequence  have  an  abnormally  large  space  for  their  development. 
Other  causes  determined  by  external  circumstances  may  also  arise 
which  may  affect  the  growth  of  plants,  and  place  some  of  them  in 
abnormal  conditions.  On  these  grounds,  therefore,  it  is  best  to  select 
those  plants  which  appear  to  be  of  average  growth,  and  are  nearer 
the  centre  of  the  plot,  in  order  to  obtain  a  trustworthy  result.  The 
value  of  this  plan  will  of  course  depend  on  the  correct  judgment  of 
the  experimenter. 

Following  the  principles  already  laid  down,  the  author  carried  out 
several  experiments  with  clover,  millet,  tobacco  plants,  potatoes  and 
beet:  the  potash  was  applied  in  various  forms,  such  as  sulphate, 
chloride,  silicate,  and  hydrate,  with  or  without  lime  :  in  addition  some 
other  manure,  superphosphate  or  Chili  saltpetre,  was  used.  The  results 
varied  considerably  in  the  different  plants  under  investigation  :  millet 
and  tobacco,  which  were  grown  in  almost  pure  sand,  thrived  best 
when  a  basic  body,  such  as  soda  or  lime,  mixed  with  chloride  of  potas- 
sium, was  applied  ;  potassium  sulphate  did  not  give  equally  good  results. 
This  latter  substance,  however,  answered  best  in  the  case  of  clover, 
whilst  the  former  mixture  proved  decidedly  injurious  to  the  develop- 
ment of  beetroot  and  potatoes,  potassium  cliloride  by  itself  producing 
a  much  better  effect.  As  an  example  of  the  manner  in  which  the 
details  were  carried  out,  the  following  experiment  with  beetroot  may 
serve.  A  plot  of  ground  50  square  meters  in  area  was  selected,  and 
the  soil  dug  out  to  the  depth  of  half  a  meter,  mixed  with  one-twelfth 
of  its  volume  of  sand  and  relaid.  The  plot  was  divided  into  10  of 
4  square  meters,  and  one  of  10  square  meters  :  each  4  square  meters 
was  manured  with  125  grams  Chili  saltpetre,  and  equivalent  quantities 


No. 

of 

plot, 


Sort  of  manure. 


1  NaNOg 

2  i  NaNOa 

3  !  NaNOa 

4  I  NaNOa 
5 
6 
7 
8 
9 

10 
11 


NaNOa 
NaNOa 
NaNOg 
NaNOa 
NaNOa 
NaNOa 
NaNO, 


CaH4(P04)2  +  KCl 

CaHP04  +  KCl   

CaU4(P04)2  +  Ca(HO)., 

CaH4(P04)2  +  KHO 

CaH4(P04)2  +  potash  turf 

CaH4(P04)2  +  soluble  potash  glass 
CaH4(P04)2  +  KCl  +  Ca(HO)o 

CaHP04  +  KCl  +  Ca(H0)2 

CaHP04  +  potash  turf 

CaHP04  +  Ca(H0)2 

CaH4(P04)2   


Yield  per 

Sugar 

hectare. 

per 
hectare. 

Kilos. 

Kilos. 

62,067 

6,166 

57,042 

5,841 

67,365 

6,824 

63,288 

5,588 

50,859 

5,300 

53,649 

5,226 

50,328 

5,551 

45,891 

5,007 

52,506 

5,408 

45,738 

4,652 

56,691 

5,801 

Non- 
sugar 
per  cent. 


2-3 
3  0 
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of  superphosphate  and  potash  salts  as  given  in  the  table  (p.  841),  and 
contained  36  roots,  of  which  the  central  eleven  were  chosen  as  yield- 
ing the  most  normal  results.  The  plants  were  set  on  April  the  8th, 
thinned  on  June  the  11th,  and  the  crop  was  gathered  in  on  the  16th 
October.  The  plots  were  thoroughly  weeded  during  the  whole  time : 
the  kinds  of  manure  and  the  yields  are  given  in  the  table  (p.  841). 

J.  K.  C. 

Potassium  Salts  as  Manure  for  Grass.  (Bied.  Gentr.,  10,  132.) 
— The  agricultural  station  at  "Worms  has  collected  the  results  of  ex- 
periments by  several  pupils  in  various  neighbourhoods.  These  experi- 
ments were  conducted  on  different  kinds  of  soil,  at  various  situations 
and  heights  above  sea  level,  on  irrigated  land  or  dry,  and  with  both 
potassium  sulphate  and  chloride. 

Potassium  sulphate,  used  both  in  late  autumn  and  early  spring,  to 
the  amount  of  8  centners  per  hectare,  gave  an  increase  of  47  per  cent, 
above  the  unmanured  plots.  Potassium  chloride  applied  late  in  the 
autumn  at  the  rate  of  9  centners  per  hectare,  raised  the  yield  on  the 
average  31  per  cent.,  but  when  given  in  the  early  spring  it  showed  no 
appreciable  effect.  J.  K.  C. 

Stable-dung  as  Manure  for  Beet.  By  M.  Maeckee  (Bied. 
Centr.y  10,  138). —  When  applied  to  the  fields  in  autumn  this  manure 
yields  very  good  results,  both  as  regards  the  quality  and  quantity  of 
the  crop.  J.  K.  C. 

Irrigation  with  Sewage.  By  A.  Muller  (Bied.  Centr.,  10,  83— 
86). — The  object  of  this  investigation  was  to  ascertain  the  amount  of 
water  left  in  a  sewage  irrigation  field  after  a  lengthened  period  of 
dryness.  The  soil  consisted  chiefly  of  sand :  free  moisture  was  esti- 
mated by  exposure  of  the  soil  to  the  air  :  hygroscopic  water  by  heating 
the  samples  to  105° ;  the  loss  on  ignition  consisted  chiefly  of  organic 
matter. 

In  eighteen  samples,  the  free  moisture  varied  from  0'4  to  8*8 ;  the 
hygroscopic  from  0*13  to  0".58,  and  the  loss  on  ignition  from  O'l  to  2'5 
per  cent.,  the  last  two  varying  pretty  constantly  with  one  another. 
The  amount  of  plant-food  in  the  soil  was  found  to  vary  exactly  with 
the  quantity  of  adherent  water,  thus  showing  that  the  sand  itself 
underwent  little  alteration  from  the  sewage.  J.  K.  C. 

Phylloxera  Vastatrix  and  Means  of  Destroying  it.  By  Rous- 
SET  and  others  (Bied.  Centr.,  10,  110 — 115). — Some  cases  are  reported 
where  infected  vines  after  being  left  two  or  three  years  untouched, 
have  finally  recovered.  Very  often  it  is  found  that  the  labourers  carry 
the  insect  from  one  field  to  another,  and  so  spread  the  disease.  In 
Hungary  an  experiment  station  for  the  purpose  of  investigating  the 
disease  and  discovering  the  best  means  of  prevention,  is  now  in  pro- 
cess of  erection  by  the  State.  Carbon  bisulphide  has  been  used  as 
a  poison  for  this  insect,  but  has  been  found  to  destroy  the  plants. 
Several  of  the  American  sorts  of  vine  have  been  found  to  be  free  from 
the  attacks  of  the  phylloxera,  and  it  is  therefore  recommended  to 
plant  only  such  kinds.     Vitis  aestivalis  and  V,  solonis  are  mentioned 
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as  being  in  Austria  tlie  only  sorts  capable  of  resisting  the  ravages  of 
the  phylloxera.  J.  K.  C. 


Analytical  Chemistry, 


Dust  in  the  Air.  By  G.  Tissandiek  (Bied.  Oentr.,  10,  131).— A 
measured  volume  of  air  was  allowed  to  bubble  slowly  through  distilled 
water,  the  latter  evaporated,  and  the  residue  weighed.  In  this  way 
1  c.c.  of  air  was  found  to  contain : — 


f  After  heavy  rain O'OOGO  gram 

„      8  days  of  dry  weather      0-0230 

In  Paris ■{  fO-OOGO 

I  Under  normal  conditions    . .  <  0'0075 

L  Lo-0080 

r  Under  normal  conditions    ..      0'00025 

In  the  country    . .  <    a  -c^      i       i.x.       j  a         x.4.        f  0'003 
•^  j  Alter  lengthened  drought  . .  <  a-aaae; 

Pieces  of  paper  were  placed  in  inclined  positions,  and  the  dust 
which  had  settled  on  them  collected  after  24  hours;  it  weighed  on 
different  days  0*0021 — O'OOl  gram.  In  one  litre  of  rain-water  0-0250 
— 0-1720  gram,  in  snow-water  0-048— 0-212  gram  was  found.  Atmo- 
spheric dust  contains  from  25  to  34  per  cent,  combustible,  and  from 
75 — 66  per  cent,  incombustible  matter.  In  the  latter  were  found 
chlorides  and  sulphates  of  the  alkalis  and  alkaline  earths,  ammonium 
nitrate,  ferric  oxide,  calcium  and  magnesium  carbonates,  with  traces 
of  phosphates,  silica,  &c.  J.  K.  C. 

VolTimetric  Determination  of  Peroxides.  By  A.  Teereil 
(Bull.  Soc.  Chim.j  35,  551 — 552). — The  author  determines  the  oxidis- 
ing power  of  peroxides  by  a  standard  solution  of  ferrous  sulphate 
acidulated  with  sulphuric  acid.  The  ferrous  sulphate  is  titrated  by  a 
solution  of  potassium  permanganate.  V.  H.  V. 

Note. — This  method  has  previously  been  adopted  by  Wright  (this 
Journal,  1880,  p.  44).— V.  H.  V. 

Employment  of  Potassium  Permanganate  in  Quantitative 
Analysis.  By  F.  Kesslee  (Bar.,  14,  1258—1259). — A  question  of 
priority.  W.  C.  W. 

Use  of  Oxalates  in  Analysis.  By  M.  A.  v.  Reis  (Ber.,  14, 
1172 — 1179). — Silver,  lead,  cadmium  and  bismuth  maybe  precipitated 
by  ammonium  or  potassium  oxalates  from  neutral  solutions  or  those 
containing  free  acetic  acid.  In  the  case  of  lead  and  bismuth  the  pre- 
cipitates formed  by  potassium  oxalate  are  double  salts  having  the 
formul86  PbCaOijKaCjOi  -f  2iH20  and  Bi^CCgOOajKsCzOi  respectively. 
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The  author  proposes  to  determine  these  metals  by  this  means,  and 
farther  to  separate  copper  from  lead  or  silver  hj  taking  advantage  of 
the  solubility  of  copper  oxalate  in  ammonium  oxalate.  The  precipi- 
tates of  lead,  cadmium,  and  bismuth  are  ignited  with  ammonium 
nitrate  and  weighed  as  oxides  ;  that  of  silver  is  moistened  with  strong 
nitric  acid,  ignited  and  weighed  as  metal.  For  further  details  the 
original  should  be  consulted. 

Estimation  of  Alumina. — When  ammonium  oxalate  is  added  to  a 
neutral  solution  of  aluminium  chloride  or  sulphate  containing  calcium 
chloride,  the  author  has  observed  that  the  first  precipitate  of  calcium 
oxalate  disappears  on  standing,  or  more  quickly  if  the  solution  is 
heated  to  boiling,  and  further  that  a  permanent  precipitate  of  calcium 
oxalate  is  not  obtained  until  the  amount  of  ammonium  oxalate  added 
is  in  the  proportion  of  3  mols.  of  ammonium  oxalate  for  1  mol.  of 
alumina  present.  To  make  use  of  this  observation  in  estimating 
alumina,  the  solution  made  alkaline  with  ammonia,  and  then  acidified 
by  acetic  acid,  is  heated  to  boiling,  and  calcium  chloride  is  added  to  it. 
To  this  is  then  added  a  titrated  solution  of  ammonium  oxalate  until  a 
permanent  turbidity  is  obtained ;  and  the  amount  of  alumina  calculated 
from  the  ammonium  oxalate  acquired.  In  presence  of  sulphates  care 
must  be  taken  not  to  add  too  much  calcium  chloride.  Salts  of  iron 
and  chromium  have  a  somewhat  similar  effect  on  the  precipitation  of 
calcium  salts  by  ammonium  oxalate. 

The  properties  of  the  oxalates  of  the  iron  and  barium  groups  may 
be  utilised  in  the  qualitative  examination  of  the  precipitate  produced 
by  ammonium  sulphide  in  presence  of  phosphoric  acid,  as  follows. 
The  solution  of  the  portion  soluble  in  dilute  hydrochloric  acid  is 
evaporated  to  dryness,  the  residue  dissolved  in  potassium  oxalate  with 
the  aid  of  acetic  acid.  Twice  its  volume  of  acetic  acid  is  added,  and 
the  solution  boiled.  By  this  means  manganese,  zinc,  magnesium, 
calcium,  strontium,  and  barium  are  precipitated.  To  the  filtrate 
twice  its  volume  of  strong  alcohol  is  now  added  to  precipitate  the 
oxalates  of  iron,  chromium,  uranium,  and  aluminium.  The  whole  of 
the  phosphoric  acid  is  found  in  the  filtrate  from  these.  P.  P.  B. 

Strength  of  Solutions  of  Sulphur  in  Carbon  Bisulphide, 
and   its  Application  to   the  Analysis   of  Sulphur   Ores.     By 

H,  Macagno  (Chem.  News,  43,  192). — The  specific  gravities  of  several 
solutions  of  sulphur  in  carbon  bisulphide,  obtained  at  15°  with  as 
much  accuracy  as  possible  by  the  specific  gravity  bottle,  enabled  the 
author  to  construct  a  curve  representing  the  solubility  of  sulphur. 
This  curve  remains  perfectly  straight  from  1*271  to  1'354  sp.  gr.  at 
lh° ;  from  1*354  to  1'390  it  becomes  scarcely  curved  towards  the  ordi- 
nate, on  which  the  weights  of  sulphur  are  marked.  The  same  happens 
at  various  temperatures  from  15°  to  25°.  The  curves  result  symme- 
trically arranged,  and  their  curvature  becomes  more  and  more  remark- 
able with  the  growth  of  temperature.  By  the  method  of  graphical 
interpolation  the  author  has  calculated  a  table  showing  the  quantity  of 
Bulphur  in  100  parts  by  weight  of  carbon  bisulphide. 


15°  0. 

100  pts.  of  CS2 

15°  C. 

Sp.gr. 

dissolve 

Sp.  gr. 

1-271 

0-0 

1-340 

1-280 

2-1 

1-350 

1-290 

4-6 

1-360 

1-300 

7-0 

1-370 

1-810 

9-4 

1-380 

1-320 

11-8 

1-390 

1-330 

14-2 

1-391 
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100  pts.  of  CS.2 
dissolve 
16-6 
19-0 
21-8 
251 
30-2 
36-7 
37-2  (saturated) 

In  order  to  rapidly  estimate  sulphur  in  sulphur  ores,  the  above  table 
supplies  -a  good  and  ready  process  to  within  a  per  cent,  at  least  of 
sulphur  in  ores.     We  must  know — 

P  =  the  weight  of  carbon  bisulphide  taken. 

M  =  the  weight  of  ore  mixed  with  it. 

A  =  the  figure  resulting  from  the  table  in  order  to  see  specific 
gravity  of  the  solution  of  sulphur  in  carbon  bisulphide  at  15°. 

Then  the  per  cent.,  x,  of  sulphur  in  ore  will  be  known  by — 

AP 

X  =  — — .  —     In  the  case  of  temperatures  between  15°  to  25",  as  it 

generally  may  occur,  the  specific  gravity  observed  may  be  reduced  to 
its  amount  at  15°  by  means  of  the  following  formula,  provided  it  be 
less  than  1-352  :— 

8  =  5  +  0-0014(^  -  15°),  where  S  =  sp.  gr.  at  15°  (that  must  be 
<[  1-352)  ;  s  =  sp.  gr.  observed  at  t  of  temperature.  D.  B. 

Action  of  Ammonium  Citrate  on  Phosphates.  By  A.  Grupe 
and  B.  Tollens  (Ber.,  14,  1042 — 1048). — A  reply  to  the  remarks  of 
Herzfeld  and  Feuerlein  (Zeits.  Anal.  Chem..,  20,  191)  on  the  authors' 
paper  on  this  subject  (Ber.,  13,  1267,  and  14,  754 ;  this  Journal,  1880, 
Abstr.,  825).  W.  C.  W. 

Solubility  of  Tricalcium  Phosphate  in  Ammoniacal  and 
Neutral  Alkali-salts.  By  A.  Tkrreil  (Ball.  Soc  Cklm.  [2],  35, 
548 — 551). — In  order  to  determine  the  chemical  reaction  whereby 
the  earthy  phosphates  are  introduced  into  vegetable  organisms,  the 
author  has  made  a  series  of  researches  on  the  solubility  of  the  phos- 
phates in  the  alkaline  salts  of  inorganic  and  organic  acids. 

The  method  of  procedure  was  as  follows.  Pure  gelatinous  tricalcium 
phosphate  was  dissolved  in  a  known  weight  of  the  acid,  the  solution 
neutralised  with  ammonia,  the  precipitate  of  calcium  phosphate, 
separated  off,  and  the  phosphoric  acid  left  in  solution  determined  by 
magnesium  mixture.  The  following  solubility  coefiicients  were  found 
for  the  ammoniacal  salts  of  these  acids  : — 

Solubility  coeflicient. 

Hydrochloric  acid 0655 

Nitric  „    0-309 

Sulphuric  „    1-050 

Acetic  „    0255 

Tartaric  ,,    456 

Citric  „    7-00 

Malic  ,,    113 
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Calcium  pliosphate  is  also  dissolved  by  potassium  and  sodium 
salts,  but  their  solubility  coefficient  is  far  less  than  that  of  the  cor- 
responding ammonium  salts.  The  author  proposes  to  study  the 
influence  of  organic  substances  on  the  solubility  of  calcium  phosphate 
in  neutral  solutions.  V.  H.  V. 

Employment  of  Ammonium  Citrate  in  Examination  of 
Phosphates  in  Manure.  By  R.  Hmrgher  and  P.  Wagner  (Landw. 
Versuchs.-Stat.,  27,  1 — 14). — The  method  proposed  by  Petermann  for 
the  separation  of  phosphates  of  different  solubilities  appears  to  the 
authors  likely  to  simplify  the  modes  of  procedure  hitherto  in  use,  as 
it  precipitates  the  citric  acid  extract  directly  by  magnesia  mixture. 
If  the  results  are  found  to  be  trustworthy,  the  process  will  be  of  great 
value,  as  it  facilitates  the  estimation  not  only  of  the  phosphates  soluble 
in  presence  of  citric  acid  and  in  water^  but  also  of  ferric  and  aluminic 
phosphates. 

The  authors  had  undertaken  a  thorough  investigation  of  the  pro- 
cess, when  they  learned  that  other  persons  had  been  already  busy  with 
the  subject ;  they  therefore  publish  the  results  of  their  experiments  so 
far  as  they  had  gone,  and  declare  them  corroborative  of  the  more 
detailed  investigations  of  the  other  observers. 

Twenty-two  samples  of  superphosphates  containing  ferric  phos- 
phate, the  soluble  phosphoric  acid  in  which  ranged  from  10  to  15 
per  cent,  capable  of  precipitation  by  sodium  acetate,  and  consequently 
not  to  be  estimated,  were  treated  first  by  the  molybdic  method  in  the 
usual  way,  25  c.c.  of  the  extract  being  employed.  Duplicate  samples 
were  then  operated  on  with  ammonium  citrate,,  viz.,  to  25  c.c.  of  the 
aqueous  extract  of  the  superphosphate  were  added  20  c.c.  of  a  solution 
of  neutral  ammonium  citrate  of  1*09  sp.  gr.,  1  litre  treated  with 
60  c.c.  of  8  per  cent,  ammonia  solution;  45  c.c.  of  5  per  cent, 
ammonia  and  15  c.c.  magnesia  mixture  were  then  added,  left  undis- 
turbed for  15  hours,  filtered,  and  the  precipitate  treated  in  the  usual 
manner.  The  average  of  the  22  determinations  agreed  very  closely, 
that  by  the  molybdic  being  15-*83,  and  by  citrate  method  15'82  per 
cent. 

The  maximum  difference  between  the  two  methods  in  the  case  of 
individual  samples  was  0'30  per  cent.,  but  the  authors  attribute  this 
to  the  different  composition  of  the  superphosphates  employed,  and  not 
to  inexact  manipulation  or  defects  in  the  systems.  To  determine  the 
amount  of  iron  and  alumina,  nine  experiments  were  made  with  some 
of  the  same  samples.  200  c.c.  of  the  superphosphate  solution  were 
decomposed  with  50  c.c.  of  a  10  per  cent,  solution  of  sodium  acetate, 
and  25  c.c.  of  .the  filtrate  titrated  with  standard  uranium  acetate,  1  c.c. 
=  0'005  gram  phosphoric  acid. 

Nine  experiments  were  also  made  on  chemically  pure  compounds  of 
phosphoric  acid  with  bases,  viz.,  tricalcium,  sodium,  ferric,  and  am- 
monium phosphates,  in  order  to  test  the  relative  values  of  both  modes 
of  estimation.  With  the  first  three  the  citrate  method  showed  3"1 — 
I'O — 0*3  mgrms.  of  phosphoric  acid  more  than  the  molybdic,  but  in 
the  case  of  the  ammonium  phosphate  there  was  a  deficiency  of 
0*7  mgrm.      The  authors  conclude   that  when   the   phosphoric   acid 
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exists  in  combination  with  a  fixed  body  it  is  very  liable  to  carry  down 
with  it  into  the  precipitate  a  sensible  amount  of  the  body  with  which 
it  is  in  combination.  This  appears  to  be  particularly  the  case  with 
calcium,  which  is  probably  precipitated  as  calcium  citrate,  but  as  the 
soluble  phosphate  in  superphosphate  contains  but  one-third  of  the 
calcium  in  the  tribasic  phosphate,  the  authors  think  it  probable  that 
the  plus  and  minus  errors  balance  each  other,  and  that  the  citrate 
method  might  be  usefully  employed  in  the  estimation  of  phosphates 
not  otherwise  determinable. 

The  authors  investigate  the  subject  further — whether  the  citrate 
method  is  a  suitable  one  for  separating  phosphates  of  different 
degrees  of  solubility  when  they  are  found  together  in  commercial 
artificial  manures. 

They  describe  Petermann's  mode  of  procedure  and  experiments 
made  with  it.  They  recommend  some  modifications  which  they  have 
adopted,  viz. : — 1  gram  to  5  grams  of  the  sample,  according  to  its 
richness  in  phosphoric  acid,  are  rubbed  up  with  the  ammonium 
citrate  solution  previously  described,  till  100  c.c.  are  employed,  washed 
into  a  quarter  liter  flask,  the  mixture  digested  exactly  one  hour  in  the 
water- bath  at  36°  to  38°  C,  filled  to  the  mark  with  distilled  water, 
and  filtered.  To  50  c.c.  of  the  filtrate  are  then  added  25  c.c.  of  8  per 
cent,  ammonia  solution  and  15  c.c.  of  magnesia  mixture,  all  the  while 
stirring  or  shaking.  The  whole  is  then  left  at  rest  for  about  15 
hours,  filtered,  and  the  precipitate  dried  and  ignited.  The  result  of 
many  experiments  undertaken  to  compare  the  difierential  method  of 
Fresenius  and  the  citrate  method,  confirm  them  in  their  opinion  that 
there  is  a  satisfactory  agreement  between  the  two.  The  authors,  how- 
ever, believe  that  the  quantity  of  phosphoric  acid  dissolved  by  the 
citrate  solution  varies  with  the  nature  of  the  phosphate ;  for  example, 
the  same  quantity  of  citrate  solution  will  dissolve  a  much  larger  pro- 
portion of  the  acid  contained  in  precipitated  phosphates  than  in  phos- 
phates made  from  phosphorite  ;  the  latter  must  always  contain  calcium 
sulphate,  and  the  authors'  explanation  is  that  a  certain  quantity  of  the 
citrate  is  employed  in  saturating  the  gypsum,  leaving  less  to  act  on  the 
calcium  phosphate.  This  view  they  confirm  by  other  experiments,  so 
that,  as  already  shown,  not  only  the  proportions  between  phosphate 
and  citrate,  but  also  the  composition  of  the  sample  as  regards  gypsum, 
exercise  disturbing  influences  on  the  results.  The  concentration  and 
reaction  of  the  citrate  solution,  the  state  of  division  of  the  substance, 
the  duration  of  the  operation,  the  temperature,  the  frequency  of  stir- 
ring or  shaking,  the  difference  in  the  time  of  precipitation  by  the 
magnesia  mixture,  all  influence  the  result,  so  that  in  the  authors' 
opinion  the  citrate  method  cannot  be  strongly  recommended  as  a 
control  in  manure  analysis.  They  do  not  condemn  it,  but  expect  that 
improvements  will  be  introduced  which  will  reduce  its  inequalities  to  a 
minimum.  J.  F. 

Action  of  Ammonium  Citrate  on  Phosphates.  By  C.  Antz  and 
E.  Eelenmeyer  {Ber.,  14, 1253 — 1255). — Experiments  on  the  solubility 
of  the  trimetallic  phosphates  of  calcium,  magnesium,  manganese,  and 
iron  in  solutions  of  (1)  diammonium  citrate,  sp.  gr.  1'09,  (2)  triam- 
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monium  citrate,  sp.  gr.  1  '09,  (3)  triammonium  citrate  mixed  with 
ammonia,  and  (4)  a  quarter  per  cent,  solution  of  citric  acid,  show  that 
the  diammonium  citrate  is  the  most  powerful  solvent.  1  gram  of  the 
phosphate  was  treated  with  400  c.c.  of  the  citric  acid  solution  at  the 
ordinary  temperature  or  with  100  c.c.  of  the  citrate  solutions  at  38°. 
From  the  results  of  their  experiments  the  authors  recommend  that  in 
determinations  of  the  amount  of  soluble  phosphates  in  manures,  the 
substances  should  be  digested  with  citiute  solutions  for  five  hours 
instead  of  one  hour.     The  temperature  need  not  exceed  40°. 

w.  c.  w. 

Alkalimetry  with  Phenolphthalein  as  Indicator.     By  R.  B. 

Waedee  (Ghem.  News,  43,  228). — Luck  seems  to  have  been  the  first 
to  use  phenolphthalein  as  an  indicator  in  alkalimetry.  With  caustic 
alkalis  the  delicacy  of  the  reaction  is  marvellous ;  but  when  carbonates 
are  present,  the  change  of  colour  takes  place  more  gradually,  and  cold 
solutions  of  an  acid  carbonate  are  not  coloured  at  all.  Even  the 
carbonic  acid  of  the  atmosphere  may  have  a  marked  influence.  The 
following  experiment  was  made :  oxalic  acid  was  added  to  a  cold 
dilute  solution  of  sodium  carbonate,  and  the  solution  of  HNaCOs 
produced  treated  with  phthalein.  No  colour  was  obtained  until  the 
solution  is  decomposed  by  heat.  It  may  be  expected  that  the  reddened 
solution  of  a  carbonate  would  be  entirely  decolorised  by  half  equiva- 
lent of  acid.  This,  however,  has  been  realised  only  in  part,  but  it  is 
thought  that  the  facts  indicated  serve  as  a  basis  for  a  method  for  the 
estimation  of  causticity  of  solutions  which  do  not  contain  too  large  a 
proportion  of  carbonate.  The  alkaline  solution  with  a  suitable  quantity 
of  phenolphthalein  is  mixed  with  standard  acid  in  the  cold,  until  the 
red  colour  either  vanishes  entirely,  or  (if  the  reaction  is  lacking 
in  sharpness  from  the  presence  of  carbonate)  until  the  colour  is 
extremely  faint.  The  changes  of  tint  closely  resemble  those  observed 
when  a  solution  of  rosaniline  is  greatly  diluted,  and  it  is  a  valuable 
aid  to  the  eye  to  keep  such  a  solution  at  hand  for  comparison ;  and  as 
the  depth  of  colour  at  this  stage  varies  with  the  quantity  of  indicator 
used,  it  is  desirable  to  take  some  definite  amount.  After  completing 
the  first  titration,  the  mixture  is  boiled  thoroughly  with  successive 
additions  of  more  acid,  until  the  last  returning  trace  of  red  colour  is 
discharged  by  a  single  drop  ;  or  the  end  may  be  more  quickly  reached 
by  boiling  at  once  with  excess  of  acid,  and  completing  titration  with 
the  aid  of  caustic  alkali.  The  end  reaction  in  this  case,  which  is  very 
sharp,  is  marked  by  total  discharge  of  colour. 

The  author  is  continuing  this  investigation  with  a  view  of  ascertain- 
ing whether  the  method  can  be  modified  for  the  detection  and 
estimation  of  carbonic  acid  in  general.  D.  B. 

Estimation  of  Barium  as  Chromate.  By  H.  N.  Morse  (Amer. 
Chem.  /.,  1880  [2],  176 — 181). — The  author  has  examined  the  method 
proposed  by  Frerichs  {Ber.,  1874,  800,  956)  for  the  estimation  of  barium 
in  presence  of  strontium,  calcium,  and  magnesium,  viz.,  by  precipi- 
tating it  from  solutions  containing  acetic  acid  by  means  of  potassium 
chromate,  collecting  the  precipitate  on  a  weighed  filter,  and  washing 
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with  dilute  acetic  acid.    His  experiments — whicli,  however,  he  regards 
as  merely  preliminary — have  led  to  the  following  conclusions  ; — 

(1.)  Barium  can  be  precipitated,  in  presence  of  acetic  acid,  by  an 
excess  of  potassium  chromate,  nearly,  if  not  quite,  as  completely  as  by 
sulphuric  acid.  (2.)  The  precipitate  cannot  be  washed  with  pure 
solutions  of  acetic  acid,  however  dilute.  (3.)  If  a  small  quantity  of 
potassium  chromate  be  added,  the  precipitate  can  be  washed  with  quite 
concentrated  solutions  of  acetic  acid  without  undergoing  solution.  By 
using  a  wash-liquid  containing  potassium  chromate,  barium  might 
perhaps  be  readily  and  completely  separated  from  strontium,  calcium, 
and  magnesium.  Any  other  soluble  chromate  would  in  all  proba- 
bility protect  the  barium-compound  equally  well.  H.  W. 

Separation  of  Zinc  from  Cadmium.  By  Kupfferschl^gee 
(Bull.  Soc.  Ghim.  [2],  35,  594—595). — It  has  been  observed  that  the 
electrolytic  process  for  the  separation  of  zinc  from  cadmium  proposed 
by  Riche  and  others  is  not  exact,  for  the  two  metals  are  precipitated 
at  the  same  time  in  proportions  which  vary  according  to  the  conditions 
of  the  experiments.  The  author  has  also  observed  that  the  separation 
is  incomplete  when  a  plate  of  magnesium  is  immersed  in  a  mixed 
solution  of  the  salts  of  the  two  metals.  But  if  a  plate  of  polished 
zinc  be  substituted  for  magnesium,  the  separation  is  exact,  and  requires 
but  a  short  time  for  its  completion.  The  author  recommends  that  the 
solution  be  neutral,  and  previously  boiled  to  expel  the  air,  and  that  the 
assaying  vessels  be  partially  closed.  V.  H.  V. 

Quick  Method  for  the  Estimation  of  Lead.  By  Roux  (Bull. 
Soc.  Chim.  [2],  35,  596— 597).— The  gravimetric  method  for  the 
determination  of  lead,  though  exact,  yet  requires  too  long  a  time  for 
trade  analysis ;  the  author  therefore  proposes  the  following  rapid  pro- 
cess. The  lead  alloy  (tin  and  lead)  is  dissolved  in  nitric  acid,  a  satu- 
rated solution  of  sodium  acetate  is  added  to  the  solution,  and  the 
stannic  acid  allowed  to  settle.  An  aliquot  part  of  the  clear  supernatant 
liquid  is  withdrawn,  and  the  lead  precipitated  by  an  excess  of  a  standard 
solution  of  potassium  dichromate.  The  precipitate  is  separated  off  and 
washed,  and  the  excess  of  dichromate  determined  by  a  standard  solu- 
tion of  ammonio-ferrous  sulphate,  using  potassium  ferricyanide  as 
an  indicator.  The  lead  must  not  be  precipitated  in  presence  of  stannic 
acid,  for  portions  of  potassium  dichromate  solutions  are  mechanically 
retained  by  the  precipitate.  Y.  H.  Y. 

Titration  of  Iron  with  Sodium  Thiosulphate.  By  E.  Has  well 
(Dingl.  polyt.  J.,  240,  309 — 812). — For  the  volumetric  determination 
of  iron  according  to  Oudemans'  method,  whieh  has  been  slightly 
altered  by  the  author,  who  uses  salicylic  acid  as  indicator,  and 
potassium  dichromate  as  oxidising  agent,  the  following  solutions  are 
required.  A  solution  of  sodium  thiosulphate  standardised  with  iron 
solution ;  a  solution  of  potassium  dichromate  to  be  about  half  as  strong 
as  the  sodium  thiosulphate  solution  ;  a  solution  of  copper  prepared  by 
dissolving  2  grams  of  chloride  of  copper  and  ammo^ium  free  from 
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iron  in  100  c.c.  of  water;  and  a  dilute  solution  of  sodium  salicylate 
containing  about  5  grams  in  1  litre. 

6  or  10  c.c.  of  the  iron  solution  are  measured  into  a  small  flask 
acidified  with  a  few  drops  of  hydrochloric  acid,  and  treated  with  1  to  2 
c.c.  copper  solution  and  a  few  drops  of  sodium  salicylate  solution. 
If  the  colour  is  not  a  pure  violet  but  olive-brown,  the  solution  must  be 
diluted  with  water.  The  sodium  thiosulphate  solution  is  then  run  in 
drop  by  drop  from  a  burette  until  the  solution  is  rendered  colourless. 
The  small  excess  of  reducing  agent  is  then  titrated  back  with  the 
potassium  dichromate  until  the  solution  assumes  a  faint  violet  colour. 
For  determinations  which  do  not  require  absolute  accuracy,  the  titra- 
tion with  potassium  dichromate  can  be  dispensed  with,  as  two  or  three 
drops  (equal  to  0"1  to  0'15  c.c.  sodium  thiosulphate  Solution)  suffice  to 
obtain  the  end  reaction.  The  author  gives  the  results  of  a  number  of 
analyses  made  by  this  method,  which  appear  to  be  very  accurate. 

D.  B. 

Determination  of  Ethylene  and  Benzene- vapour  in  Coal- 
gas.  By  O.  Knublanch  (Ber.,  14,  1163— 1168).— The  author  has 
shown  (Ber.,  14,  240  ;  this  vol.,  329)  that  half  the  illuminating  power 
of  gas  measured  with  an  hourly  consumption  of  170  litres,  is  equal  to 
the  number  of  grams  of  carbon  which  must  be  separated  from  the 
molecule  of  an  organic  compound  to  produce  this  illumination.  Hence 
for  illuminating  power  18*5  9 "25  grams  of  carbon  must  be  separated, 
corresponding  to  10*02  grams  of  benzene,  or  1*69  per  cent,  in  volumes 
of  benzene-vapour.  The  same  result  would  be  attained  with  10*14  per 
cent,  in  volume  of  ethylene,  since  the  illuminating  powers  of  equal 
volumes  of  ethylene  and  benzene  are  as  1  to  6.  Hence  with  an  hourly 
consumption  of  100  litres  of  gas  containing  1  per  cent,  in  volume  of 
benzene-vapour,  the  illuminating  power  would  be  6*44,  and  with  the 
same  amount  of  ethylene  it  will  be  1*0733. 

With  the  aid  of  these  data,  and  of  the  percentage  of  illuminants  as 
given  by  absorption  with  concentrated  sulphuric  acid,  and  of  the 
illuminating  power  calculated  for  a  consumption  of  100  litres,  the 
amounts  of  ethylene  and  benzene-vapour  are  determined  as  follows : — 

X  =  percentage  in  volume  of  benzene  vapour 
?/  =  J  J  5}  ethylene 

S  =  ,,  „  illuminants 

L  =  candle  power  for  100  litre  consumption,  with 
a  flame  45  mm.  high. 

Then  6*44  x  +  1*07337  =  L 

X  +  y  =  S. 

Hence  x  =  ^jT^i^  ~S^  and  2/  =  S  -  a?. 

A  table  is  appended  illustrating  the  application  of  this  method.  In 
cases  where  the  illuminating  power  is  determined  by  other  units,  then 
L  must  be  multiplied  by  a  number  greater  or  less  than  one,  according 
as  the  unit  is  gi'eater  or  less  than  the  one  described  above. 

P.  P.  B. 


ANALYTICAL  OHE^IISTRY.  851 

Sensitiveness  of  Trommer's  Test;  Fehling's  Solution  as  a 
Qualitative  Reagent  for  Sugar.  By  W.  Mulleb  and  J.  Hagen 
(Pfluger^s  Archiv,  22,  374). — Trommer's  test  is  much  more  delicate 
at  60°  than  at  ordinary  temperatures,  and  it  was  found  possible 
by  means  of  it  to  detect  0*33  mgrm.  sugar  dissolved  in  5  c.c.  water. 
8  mols.  of  cupric  sulphate  are  required  for  1  mol.  of  sugar,  and 
200 — 300  mols.  of  alkali  at  least  must  be  present.  At  the  boiling 
temperature  0*025  mgrm.  of  sugar  could  be  detected  in  1  c.c.  of 
water ;  30 — 100  mols.  of  alkali  and  4  mols  of  cupric  sulphate  suffice 
at  this  temperature  for  1  mol.  sugar.  Fehling's  solution  was  found  to 
be  still  more  delicate  if  freshly  prepared,  and  the  authors  were  able  to 
detect  0*0083  mgrm.  of  sugar  in  1  c.c.  of  water  by  means  of  it. 

W.  I^. 

Scheibler's  Method  of  Estimating  Sugar  in  Beet.  By  B. 
TOLLENS  (Bied.  Centr.,  10,  121— 126).— In  order  to  fully  test  the 
capabilities  of  Scheibler's  method,  the  author  undertook  to  investigate 
the  following  points  in  connection  with  it: — whether  the  rotatory 
power  of  sugar  is  the  same  in  aqueous  and  alcoholic  solution  ;  whether 
the  filtration  or  the  boiling  of  the  alcoholic  solution  has  any  influence 
on  the  result,  if  the  quantity  taken  was  large  enough,  and  the  dilution 
of  the  sugar  not  too  great,  to  cause  considerable  errors  of  experiment. 
All  these  questions  received  from  the  author's  investigation  a  very 
satisfactory  answer  in  favour  of  Scheibler's  method  ;  the  experimental 
error  was  found  not  to  exceed  one-third  per  cent.,  and  the  results 
obtained  by  this  method  are  much  more  trustworthy  than  those 
obtained  by  direct  polarimetry  of  the  sap.  J.  K.  C. 

Value  Constant  for  Beet.  By  F.  Knauer  {Bied.  Cent.,  10,  126— 
127). — This  constant,  to  express  the  value  of  a  crop  of  sugar-beet,  is 
obtained  by  dividing  the  sugar  percentage  obtained  by  Briss's 
saccharometer  by  the  quantity  of  real  sugar,  and  multiplying  the 
quotient  by  the  weight  of  yield  per  hectare.  J.  K.  0. 

Determination  of  Fat  in  Milk.  By  S.  P.  Sharples  (Chem.  News, 
43,  228). — Five  grams  of  the  milk  are  evaporated  in  a  flat  platinum 
dish,  the  size  being  65  mm.  in  diameter,  and  15  mm.  deep;  5  c.c.  of  milk 
form  a  layer  over  the  bottom  of  this  about  2  ram.  thick,  and  when  dry 
the  layer  is  less  than  two-tenths  of  a  millimeter  thick.  The  tilm  first 
formed  on  the  surface  settles  in  a  honeycomb- like  mass  on  the  bottom 
of  the  dish.  The  drying  will  take  about  an  hour  and  a  half,  and  is  best 
completed  by  heating  for  fifteen  minutes  in  the  oven  at  105°.  The  dish 
after  being  weighed,  is  filled  with  light  petroleum  and  left  under  a 
bell-glass  for  half  an  hour ;  the  liquid  is  then  poured  off,  taking  care 
not  to  lose  any  of  the  upper  film,  and  the  dish  refilled,  this  opera- 
tion being  twice  repeated.  The  dish  is  then  dried  at  105°  and  again 
weighed ;  the  loss  gives  the  fat.  The  residue  is  ignited,  and  gives 
the  ash.  All  stirring  of  the  milk  before  it  is  dry  must  be  carefully 
avoided.  The  following  are  duplicate  analyses  made  by  this  method, 
the  sugar  being  determined  by  titration.  The  milk  in  the  second  case 
was  seized  as  adulterated  : — 
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No.  I. 
Yolume  per  cent,  cream. .  18'0 

Sp.gr 1-030 

/ ^ ^ 

Sugar    4-19        4-19 

Casein  and  albumin      ...        5*17         5'23 
Ash 0-72         0-72 

Solids  not  fat lO'OS       10-14 

Fat 4-35        4-35 

Total  solids 14-43       14-49 


No.  II. 

6-0 
1-021 


3-45 
2-79 
0-47 

6-71 
2-31 

9-02 


3-45 

2-78 
0-48 

6-71 
2-31 

9-02 
D.  B. 


Detection  of  Artificial  Colouring  Matters  in  Red  Wines 
by  means  of  the  Spectroscope.  By  H.  Macagno  (Ghem,  News, 
43,  202). — The  author  obtained,  with  several  colouring  matters  com- 
monly mixed  with  red  wines,  a  series  of  very  characteristic  absorptions 
which  were  well  defined,  cenolin  being  driven  away  by  special  treat- 
ment hereafter  mentioned. 

Archil. — This  substance  is  soluble  in  ethylic  and  acetic  ethers,  and 
when  aniline  colours  are  sought  for  in  a  wine  by  ordinary  processes, 
one  may  be  led  into  a  great  error.  But  the  ethereal  solution  observed 
by  the  spectroscope  gives  absorptions  which  evidently  show  that 
aniline  compounds  are  not  the  active  agents  here. 

Hollyhock  (AUhea  rosea). — When  a  wine  containing  hollyhock  is 
treated  with  ammonium-alum  and  sodium  carbonate,  a  violet  liquid  is 
obtained  on  filtration. 

Portugal  Berries  (Phytolacca)  and  cochineal  can  be  easily  detected  by 
potassium  alum  and  sodium  carbonate. 

Bilberries  (Myrtille). — This  colouring  matter  is  identical  with 
cenolin. 

Indigo. — A  gelatin  solution  is  mixed  with  wine;  the  precipitate 
formed  is  thrown  on  a  filter  and  washed  with  water  and  alcohol; 
indigo  passes  through  the  filter  and  a  blue  colour  appears  in  the  wash- 
ings. This  liquid  gives  a  characteristic  absorption  in  the  red.  The 
following  absorptions  were  obtained  : — 
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Hollyhock.      Portugal  berries. 
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In  a  paper  "  On  the  Detection  of  Aniline  Colours  in  Wines,"  the 
author  makes  use  of  this  means  of  representing  absorptions. 

D.  B. 


TECHNICAL  CHEMISTRY.  853 


Technical   Chemistry. 


Poisoning  by  Choke-damp  and  Coal-gas.  By  R.  Biefel 
and  T.  Poleck  (Dingl.  pohjt.  /.,  240,  199— 206).— In  the  authors' 
analyses  the  quantities  of  gas  were  measured  in  the  moist  state. 
The  carbonic  anhydride  was  absorbed  in  a  wet  potash-bulb,  the 
oxygen  in  a  bulb  containing  paper  saturated  with  a  concentrated 
alkaline  solution  of  pyrogallic  acid.  In  both  cases  the  gas  was  com- 
pletely dried  by  passing  through  a  bulb  of  solid  potassium  hydroxide 
and  measured.  The  analysis  was  then  finished  in  the  eudiometer,  and 
in  all  cases  the  carbonic  oxide  was  determined  as  carbonic  anhydride 
by  combustion  in  oxygen  and  addition  of  oxyhydrogen  gas.  In  the 
analyses  of  common  gas  the  heavy  hydrocarbons  were  absorbed  in  a 
bulb  filled  with  fuming  sulphuric  acid ;  carbonic  oxide,  hydrogen  and 
lighter  hydrocarbons  by  combustion  analysis  in  the  eudiometer.  The 
air  of  a  room  in  which  a  chafing  dish  had  been  exposed  was  analysed. 
It  was  found  that  the  composition  of  the  gas  was  characterised  by  the 
fact  that  in  all  cases  the  proportion  of  carbonic  anhydride  to  the 
amount  of  oxygen  is  altered  at  the  expense  of  the  latter,  and  that  the 
corresponding  quantity  of  air  is  mixed  with  a  changeable  percentage 
of  carbonic  oxide.  A  weak  rabbit  died  when  0'19  per  cent,  by  volume 
of  carbonic  oxide  was  present ;  others  required  0*3  per  cent.  With 
gas  poisoning  the  conditions  appear  to  be  different.  The  air  is  not 
deprived  of  oxygen,  and  the  proportion  of  the  latter  to  the  nitrogen 
remains  normally  about  the  same,  as  the  composition  of  the  air  is  not 
altered  chemically,  but  merely  by  being  expelled  as  the  gas  flows  in. 
Carbonic  oxide  may  be  present  to  the  amount  of  0"5  per  cent,  in  air 
containing  illuminating  gas  before  it  acts  fatally.  The  limits  within 
which  certain  quantities  of  carbonic  acid  can  be  inhaled  without 
proving  fatal,  appear  to  be  larger  with  common  gas  poisoning  than 
with  choke-damp  poisoning.  When  pure  carbonic  oxide  was  intro- 
duced in  the  air  to  be  inhaled,  1"02  per  cent.  CO  could  bo  borne  for  a 
short  time.  The  experiments  with  pure  carbonic  anhydride  show  that 
when  6-7  per  cent,  are  present,  the  animal  operated  on  became  feeble, 
but  quickly  recovered  in  the  air ;  however,  with  50*4  per  cent,  death 
resulted. 

The  fatal  action  of  sulphuretted  hydrogen  is  important,  inasmuch  as 
its  presence  in  illuminating  gas  and  in  the  gases  from  mines  and 
sewers,  is  a  very  frequent  occurrence.  Death  follows  after  exposure 
to  air  contaminated  with  0'05  per  cent,  in  one  hour  twenty  minutes, 
the  symptoms  being  different  from  those  of  poisoning  with  choke- 
damp.  The  changes  which  coal-gas  undergoes  in  its  composition 
when  it  passes  through  layers  of  earth  are  of  the  utmost  import- 
ance in  toxicology.  Gas  was  found  to  lose  about  75  per  cent,  of  the 
heavier  hydrocarbons,  and  with  them  the  vapours  of  tar  ingredients 
had  been  condensed  ;  these  impart  to  gas  its  smell.  Hence  it  was 
observed  that  the  escaping  gas  had  lost  its  characteristic  smell  almost 
entirely.     A  reduction  of  50  per  cent,  in  marsh-gas  had  been  effected, 
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whilst   ihe  quantity   of   hydrogen   remained   the   same,  and  that  of 
carbonic  anhydride  had  apparently  increased  25  per  cent.         D.  B. 

Purification  of  Foul  Water.  By  A.  Muller  (Bied.  Centr.,  10, 
132). — By  the  method  described  in  this  paper  the  decomposition  of 
the  putrefying  matter  by  means  of  bacteria  into  simple  inorganic  com- 
pounds is  encouraged  as  much  as  possible,  the  necessary  food  for  the 
germs  being  provided,  and  the  temperature  being  brought  up  to  the 
most  favourable  point.  In  this  way  the  author  hopes  to  provide  a 
rational  and  effective  means  of  purifying  all  kinds  of  organic  drainage. 

J.  K.  C. 

Chemical  Technology  of  Alkalis.  (Dingl  polyt.  /.,  240,  218— 
224  and  313 — 317.) — Mehner  describes  very  minutely  the  recent  pro- 
gress made  in  the  manufacture  of  salt,  chiefly  discussing  the  evapora- 
tion process  and  the  construction  of  the  evaporating  pans.  He  gives 
the  preference  to  the  old  square  pans.  Pans  with  mechanical  means  of 
agitation  are  said  to  give  an  impure  product,  Piccard's  apparatus  being 
the  only  one  which  gives  a  salt  of  peculiar  fineness  and  great  purity. 
The  remaining  portion  of  this  part  of  the  paper  is  devoted  to  descrip- 
tions of  apparatus  used  in  connection  with  the  manufacture  of  salt  at 
some  of  the  principal  salt  works  in  Germany.  It  is  pointed  out  that 
the  drying  operations  are  most  profitably  conducted  on  iron  plates, 
utilising  the  waste  heat  from  the  evaporating  pans.  Mechanical  ap- 
pliances, e.g.,  centrifugal  machines,  drying  on  hurdles,  &c.,have  always 
been  found  too  costly. 

A  nevj  Potassium-magnesium  Sulphate. — Hitherto  the  only  salt  of 
this  kind  known  has  been  the  compound  K2S04,MgS04,6H20,  called 
in  mineralogy  picromorite,  and  known  in  Stassfurt  as  schonite.  By 
recrystallising  this  salt  it  is  decomposed,  and  about  one  half  of  the  diffi- 
cultly soluble  potassium  sulphate  separates,  leaving  in  solution  a  new 
salt  of  the  composition  K2S04,2MgS04.  Precht  prepared  this  salt 
by  decomposing  kainite.  The  decomposition  begins  at  a  pressure  of 
one  atmosphere  ;  on  a  large  scale  the  pressure  is  increased  to  2  to  4 
atmospheres,  corresponding  with  a  temperature  of  120 — 145°,  a  quicker 
and  more  perfect  decomposition  taking  place.  A  saturated  solution  of 
salt  is  used,  and  the  quantity  regulated  so  that  sodium  chloride  and 
the  new  double  salt  remain  undissolved,  whilst  the  potassium  and 
magnesium  chlorides  are  in  the  solution. 

Napier  and  Tatlock  found  that  hydrogen  gas  is  evolved  by  the 
action  of  concentrated  sulphuric  acid  on  lead.  The  lead  contained 
traces  of  copper  and  iron  ;  otherwise  it  was  very  pure. 

In  order  to  convert  the  ammonium  sulphide  contained  in  gas  liquor 
into  ammonium  sulphate.  Young  proposes  to  conduct  the  distillation 
products  mixed  with  atmospheric  air  over  a  fire  to  condensation 
vessels.  However,  the  sulphur  when  burnt  forms  sulphurous  acid, 
and  subsequently  sulphuric  acid,  whilst  the  ammoaia  is  destroyed. 

Miiller  and  Geisenberger  describe  the  synthetical  preparation  of 
ammonia  from  the  nitrogen  contained  in  the  air.  Flue  gases  are 
freed  from  carbonic  acid  by  means  of  lime ;  hydrogen  is  passed  over  red- 
hot  coke ;  and  the  gas  obtained  is  united  with  the  nitrogen  by  being 
brought  into  contact  with  the  electric  sparky    Ammonia  is  produced. 
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Basset  ignites  coke  saturated  with  boracic  acid  in  a  retort  covered 
with,  a  layer  of  magnesia,  lime,  oxide  of  ra.anganese,  &c.,  and  passes 
nitrogen  over  the  mixture.  When  sufficient  nitride  of  boron  has  been 
formed,  hydrogen  is  introduced,  and  the  ammonia  produced  is  carried 
off  and  collected.  D.  B. 

Preparation  of  Potassium  Sulphate  from  the  Salts  of  the 
Stassfurth  Deposits.  By  H.  Grqneberg  (Ber.,  14,  1179—1183). 
— This  is  an  account  of  the  methods  employed  to  utilise  for  the  pre- 
paration of  potassium  sulphate  from  Stassfurth  salts.  The  observations 
show  (1)  that  the  double  salt,  K2S04MgS04  +  6H2O,  may  be  obtained 
by  cryst.allisation  from  a  mixture  of  1  equivalent  of  potassium  chloride 
and  2  equivalents  of  magnesium  sulphate ;  and  (2)  that  potassium 
sulphate  may  be  obtained  by  decomposing  this  double  salt  with 
potassium  chloride,  thus  : — 

2K.,S04  +  MgSOi  +  3KC1  =  3K,S0,  4-  (KCl  +  MgCl,). 

A  short  account  is  also  given  of  the  more  important  patents  which 
have  been  taken  out  since  1877  for  the  preparation  of  potassium  sul- 
phate from  the  Stassfurth  salts.  P.  P.  B. 


Thiocarbonates  of  Potassium  and  other  Metals.  By  Vinci<:nt 
(Ann.  Ohim.  Phys.  [5],  22,  514 — 551). — The  author  alludes  at  the 
outset  to  the  practical  application  of  the  thiocarbonates  for  the 
destruction  of  the  phylloxera,  and  to  the  various  commercial  methods 
proposed  for  the  preparation  of  these  salts.  These  processes  are  sepa- 
rable into  two  distinct  stages.  1st.  The  formation  of  the  alkaline 
monosulphide  ;  2nd,  the  treatment  of  this  product  with  carbon  bisul- 
phide. The  preparation  of  the  alkaline  salt  presents  certain  difficulties, 
and  the  commercial  products  are  often  not  only  unsatisfactory,  but 
even  in  some  cases  injurious.  The  first  method  proposed  for  the  for- 
mation of  potassium  monosulphide  consists  in  saturating  potassium 
hydroxide  with  sulphuretted  hydrogen  and  conversion  of  the  hydro- 
sulphide  formed  into  monosulphide  by  addition  of  the  same  weight  of 
potassium  hydroxide  as  that  originally  used.  The  product,  although 
perfectly  pure,  is  too  costly  for  industrial  purposes. 

The  second  method  consists  in  reducing  potassium  sulphate  by  car- 
bon at  a  high  temperature ;  but  the  alkaline  sulphide  obtained  is 
readily  oxidised  in  the  air,  with  formation  of  polysulphides  and  sul- 
phates, and  the  product  is  often  contaminated  with  impurities  derived 
from  the  apparatus  used.  In  the  third  method  proposed  by  the 
authors,  barium  sulphate  is  reduced  by  carbon  in  closed  vessels,  and 
the  barium  sulphide  formed  is  dissolved  in  water,  and  decomposed  by 
the  requisite  quantity  of  potassium  sul[)hate.  The  sulphide  is  then 
converted  into  the  thiocarbonate  by  agitating  a  slightly  warmed  mix- 
ture of  a  concentrated  solution  of  the  sulphide  with  carbon  bisulphide. 
It  is  found  necessary  to  fit  the  apparatus  in  which  this  change  is 
carried  on  with  an  inverted  condenser,  in  order  to  condense  the  carbon 
bisulphide  which  distils  off,   owing  to  the  heat  evolved  during  tho 
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reacfcion.  The  solution  of  potassium  thiocarbonate  (containing  about 
13  per  cent,  of  carbon  bisulphide)  is  of  an  orange-red  colour. 

As  it  is  most  important  for  the  wine  grower  to  know  the  percentage 
of  carbon  bisulphide  present  in  the  sample,  the  authors  recommend 
the  method  of  analysis  proposed  by  Delachanal,  which  consists  in  dis- 
tilling the  carbon  bisulphide  into  an  alcoholic  solution  of  potash,  and 
determining  the  amount  of  potassium  xanthate  formed  by  means  of  a 
standard  iodine  solution.  A  table  is  added  in  which  is  indicated  the 
percentage  of  carbon  bisulphide  in  solutions  of  potassium  thiocarbonate 
of  various  densities. 

It  has  been  proposed  to  substitute  sodium  for  potassium  thiocarbo- 
nate, as  the  manufacture  of  the  former  salt  presents  no  difficulties, 
and  the  cost  is  less  ;  but  the  sodium  salt  is  not  so  valuable  as  an  in- 
secticide, and  it  does  not  contain  the  potash,  which  serves  as  a  manure 
for  the  vines.  Y.  H.  V. 

Occurrence  of  Arsenic  and  Vanadium  in  Commercial 
Caustic  Soda.  By  E.  Donate  (Dingl  polyt.  /.,  240,  318).— As 
caustic  soda  is  no  longer  prepared  exclusively  from  raw  soda  and  lime, 
but  also  directly  from  the  "  red  liquors  "  of  soda  works,  the  constitu- 
tion of  commercial  preparations  is  occasionally  affected.  Thus  the 
author  found  that  not  only  is  the  amount  of  chlorides  and  sulphates 
increased,  but  the  presence  of  nitrites,  cyanides,  &c.,  has  been 
observed.  The  author  has  recently  found  arsenic  and  vanadium  in 
samples  of  caustic  soda,  to  the  amount  of  0*16  per  cent,  of  arsenic  acid, 
and  0'16  per  cent,  vanadic  acid.  D.  B. 

Steel  for  the  Manufacture  of  Dies.  By  W.  C.  Robeets  (Ghem. 
News,  43,  239). — The  following  are  analyses  of  typical  samples  of 
steel  employed  in  the  mint  for  dies  : — 

A.  B.  C.  D. 

Iron 98-93  98-63  98-64  (by  difP.)     98-07 

Carbon    0-82  1-07  0-79  1-19 

Manganese 0-10  0-12  0-24  0-45 

Silicon 0-05  0-06  0*18  0-29 

Sulphur trace  trace  0-01  trace 

Phosphorus. ...  —  trace  0-01  trace 

Copper     —  —  0-02  — 

The  sample  marked  A  was  a  die  of  exceptional  quality,  having 
struck  no  fewer  than  200,000  florins,  the  normal  out-turn  of  a  florin  die 
not  exceeding  50,000  pieces.  B  is  the  steel  now  employed,  which 
during  the  past  year  has  been  found  to  yield  an  average  out-turn  of 
54,000  pieces  per  pair  of  dies.  C  proved  in  practice  to  be  unsatisfac- 
tory, owing  to  the  frequency  with  which  it  cracks  during  the 
operation  of  hardening,  and  this  fault  was  still  more  marked  in  the 
sample  D.     Its  use  has  therefore  been  discontinued. 

The  author  undertook  a  complete  series  of  investigations  with  the 
view  of  ascertaining  which  of  the  three  varieties  of  steel  (B,  C,  and  D) 
would,   with   treatment   in   every    way   suitable    to   it,    produce   the 
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most  perfect  die.  It  is  unfortunate  that  the  sample  A  which  struck 
200,000  florins,  being  a  finished  die,  could  not  be  tested  mechanically ; 
the  chemical  analysis,  however,  indicates  that  it  would  stand  cold 
water  hardening  even  better  than  B.  There  can  be  no  doubt  that 
plunging  red  hot  steel  into  cold  water  severely  strains  the  metal,  and 
the  investigations  generally  show  the  special  importance  of  studying 
the  influence  of  hardening  in  the  manufacture  of  dies.  D.  B. 

A  Pure  Coke.  By  W.  W.  Staveley  (Chem.  News,  43,  228).— The 
author  has  tested  a  sample  of  coke  made  from  coal-tar  pitch,  and 
found  it  to  contain  a  very  small  percentage  of  sulphur.  The  following 
is  its  analysis  : — 


Sulphur. 

Ash. 

Carbon  by  difference 

0-12 

2-43 

97-45 

Oil 

2-50 

97-39 

D.  B. 

Prevention  of  the  Occurrence  of  Lactic  Acid  in  Beer.      By 

Jackel-Handwerk  (Bied.  Gentr,,  10,  142). — The  barley  must  be  free 
from  dust,  and  the  temperature  of  the  mash,  length  of  time  of  fermen- 
tation, cleanliness  of  apparatus,  &c.,  be  carefully  preserved,  the  cooling 
of  the  wort  being  effected  as  quickly  as  possible.  J.  K.  C. 

Preparation  of  Braga-beer.  By  C.  O.  Cech  (Dingl.  polyt.  J., 
240,  235 — 237). — The  preparation  of  this  beer  in  Russia  is  still 
carried  on  in  its  most  primitive  form.  In  order  to  obtain  25 
wedros  (at  12*299  litres)  of  beer,  1  kul  (sack  of  corn)  malt,  1  pud 
(40  pounds)  shot-malt,  3  pounds  (at  409-5  grams)  cultivated  garden 
hops,  or  5  pounds  wild  or  forest  hops,  and  40  wedros  of  water  are  taken. 
The  whole  of  the  malt  is  brought  into  a  wooden  vat,  1  pud  of  shot-malt 
added,  and  the  mixture  treated  with  30  wedros  of  boiling  water.  In  the 
meantime  the  hops  are  boiled  in  a  boiler.  In  a  second  vat  a  layer  of 
straw  is  spread  over  the  bottom,  the  latter  being  provided  with  a  small 
opening  into  which  a  long  rod  is  fixed  which  is  used  as  a  stop- valve. 
The  steamed  hops  are  then  brought  into  this  vat,  and  the  syrupy  wort 
and  boiling  water  added.  The  rod  is  then  drawn  up,  and  the  hopped 
wort  filters  through  the  straw  into  a  tub.  It  is  again  warmed,  then 
brought  in  contact  with  the  hops  and  filtered,  and  this  operation  is  re- 
peated till  a  thin  liquid  of  aromatic  smell  has  been  obtained.  1  litre  of 
yeast  diluted  with  4  wedros  of  hot  water  is  now  added  to  the  wort,  and 
the  whole  allowed  to  ferment  for  two  hours.  The  beer  is  then  trans- 
ferred to  casks,  and  left  to  ferment  in  a  cool  place,  the  yeast 
escaping  through  the  vent-hole.  After  two  or  three  days  the  vent 
peg  is  fastened  firmly  into  the  cask,  and  the  beer  is  ready  for  use  shortly 
after  this  time,  but  it  is  preferable  to  bury  the  casks  in  hay  for  a 
short  interval.  By  this  treatment  the  quality  and  clearness  of  the  beer 
are  considerably  improved.  D.  B. 

Creaming  of  Milk  by  Surface  Cooling.  By  M.  Schrodt  and 
v.  Plotho  {Bied.  Geyitr.,  10,  IIG — 118). — The  Tremser  apparatus  for 
the  creaming  of  milk  accomplishes  its  end  by  means  of  a  surface  cool- 


858  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ing  of  the  milk  with  ice-cold  water,  precautions  being  taken  that  the 
quantity  of  ice  required  may  be  as  small  as  possible.  By  this  means 
a  yield  of  cream  is  obtained  nearly  as  large  as  that  got  by  using 
Swarfs  apparatus.  Experiments  showed  that  when  the  water  was 
not  ice-cold,  quite  as  large  a  yield  was  obtainable  as  by  S wart's  pro- 
cess, and  there  seems  therefore  to  be  no  advantage  in  using  ice,  as  the 
surface  particles  of  the  cream  are  rendered  much  heavier,  and  a 
constant  commotion  is  thereby  kept  up  in  the  liquid.  J.  K.  C. 

Preparation  of  Soap.  {Bingl.  polyt.  /.,  240,  155—158). — Ac- 
cording to  a  recent  communication  by  Reui,  "  fine  white  hard  soap  " 
(also  white  soft  soap,  and  toilet  or  glycerin  soap)  was  first  prepared 
by  Grodhaus  in  1843  from  white  tallow  and  cocoanut-oil.  The  tallow 
(500  kilos.)  is  treated  with  soda-lye  of  10°  B.,  and  when  the  so-called 
corn  or  grain  has  been  formed,  a  mixture  of  cocoanut-oil  (150  kilos.) 
and  soda-lye  of  20°  B.  is  added,  and  the  whole  treated  with  salt  water 
of  20°B. 

According  to  Reul,  300  kilos,  tallow  are  saponified  with  soda-lye  of 
14°  B.,  and  then  treated  with  150  kilos,  cocoanut-oil  or  palm-oil.  The 
mass  is  treated  with  soda-lye  of  25°  B.,  then  salted  out  and  clarified.  The 
clear  mass  is  then  transferred  to  a  second  vessel,  which  has  been  pre- 
viously heated  with  soda-lye  of  25°  B.,  and  treated  with  50  kilos, 
cocoanut-oil  or  palm-oil.  It  is  saponified  by  gently  heating  the  mixture, 
and  as  soon  as  the  white  soap  has  been  dissolved  in  the  slimy  mass, 
the  finished  product  will  be  deposited  on  the  surface.  According  to  a 
third  method,  100  kilos,  tallow,  100  kilos,  white  olein  or  melted  fat, 
and  50  kilos,  cotton  seed-oil  are  saponified  with  soda-lye  of  14°  B.,  and 
when  the  slime  is  clear,  25  kilos,  cocoanut-oil  or  palm-oil  are  added 
and  finished  off  with  soda-lye  of  25°  B.  with  the  addition  of  about 
10  kilos,  salt.  The  next  operation  is  the  salting  out,  then  the  clarifi- 
cation by  means  of  heating,  and  finally  the  addition  of  water. 

Deite  mentions  that  saponification  in  the  cold  is  a  very  conve- 
nient means  of  preparing  soap ;  but  although  the  plant  used  is  simple 
in  construction  and  the  capital  required  is  small,  this  method  of  pre- 
paration demands  pure  raw  materials.  It  is  applicable  only  to  cocoa- 
nut-oil or  to  mixtures  of  the  latter  with  other  fats.  D.  B. 

New  Process  for  Extracting  Tannin  by  Dialysis.      By  O. 

KoHLRAUscH  (Dingl.  polyt.  /.,  240,  72 — 75). — Some  time  ago  it 
was  proposed  to  prepare  tannin  extracts  in  Hungary,  from  a  variety  of 
barks  and  woods,  especially  chestnut  wood  and  oak.  The  author  has 
thoroughly  investigated  this  question,  and  succeeded  in  devising  a 
process  of  extracting  tannin  in  almost  theoretical  quantities  from 
different  kinds  of  bark.  The  mode  of  procedure,  necessary  apparatus, 
and  plant  are  described  in  detail.  With  regard  to  the  experimental 
part  of  the  paper,  the  author  concludes  that  as  in  tanning  the  tannin 
enters  the  skin  by  osmosis,  it  similarly  leaves  the  cells  of  plants 
through  their  permeable  membrane,  chemical  and  microscopical  exam- 
ination having  shown  that  the  interior  of  the  uninjured  cells  is  the 
same  as  the  exterior  of  thick  bark  which  had  already  been  utilised. 
It  is  therefore  not  the  solution  of  the  tannin  set  free  by  finely  dividing 
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the  bark,  and  taken  up  by  the  skins,  but  dialysis  of  the  tannin 
through  the  permeable  membrane  of  the  plant  cells,  and  also  through 
the  animal  membrane  of  the  skin.  Hence  it  is  not  requisite  to  divide 
the  bark  into  very  small  particles,  but  pieces  may  be  used  with  ad- 
vantage which  are  small  enough  to  allow  the  dialysing  operation  to 
take  place  in  a  battery  of  closed  vessels,  thus  avoiding  any  danger  of 
choking  up  the  valves  or  pipes  of  the  apparatus.  The  result  is  that 
purer  extracts  are  obtained  in  a  more  economical  manner,  so  that 
lighter-coloured  leather  is  produced;  and  if  the  freshly-prepared 
extracts  are  used  at  once,  the  author  believes  that  considerably 
less  of  the  tannin  in  a  fresh  active  state  will  be  required  for  tanning. 
Experiments  have  shown  that  tannin  passes  through  the  animal  mem- 
brane very  rapidly  in  the  dialyser  ;  that  in  a  short  interval  fine  extracts 
run  from  a  battery ;  and  that  the  residual  bark  (of  the  size  of  peas)  is 
almost  entirely  free  from  tannic  acid.  D.  B. 

Preparation  of  Leather.  By  W.  Eitnee  (Vingl.  polyt.  J.,  240, 
66 — 72). —  Calcined  Glauber  salt  is  recommended  for  the  preservation 
of  raw  hides. 

With  regard  to  the  application  of  train  oils  in  tanning,  it  is  men- 
tioned that  a  light-coloured  oil  deposits  solid  fat  more  readily  than 
dark  oils,  that  old  oils  are  better  than  new,  and  that  seal  and  whale 
oils  have  been  successfully  used  in  tanning  when  previously  heated. 
This  is  said  to  effect  a  partial  conversion  and  separation  of  the  foreign 
fat.  The  following  are  the  most  important  train  oils  of  mammals 
found  in  commerce :  Common  whale  oil,  prepared  from  the  Greenland 
whale  (Balaena  mysticetus),  is  mostly  brought  into  commerce  in  the 
form  of  a  light-coloured  oil  (called  white  train  oil).  Darker  varieties, 
although  less  frequent,  are  found  in  commerce.  Sperm  oil  (from 
Catodon  macroceplialus)  has  a  pale  orange-yellow  colour,  is  trans- 
parent, gives  needle-shaped  crystals  at  -f  8°  ;  has  a  sp.  gr.  of  0*884, 
and  can  be  used  only  in  small  quantities  for  leather  oiling,  otherwise 
the  leather  will  become  stained.  Dolphin  oil  is  chiefly  produced  from 
Globicephalus  melas,  occurring  in  the  north  of  Europe.  It  has  a  lemon- 
yellow  colour,  strong  smell,  is  very  mobile,  and  solidifies  at  +  3"  with 
separation  of  fatty  crystals  (cetin).  This  oil  is  most  suitable  for 
chamois-leathers.  Seal  oil  is  obtained  from  the  fat  of  the  various 
species  of  the  family  of  seals  of  different  seas,  such  as  ear-seals 
(Otaria),  common  seals  (Fhoca),  and  walruses  (TrichecJms).  These 
oils  are  more  valuable  than  whale  oil  for  leather,  as  they  have  a  higher 
sp.  gr.,  and  hence  add  to  the  weight  of  leather.  In  the  chamois-pro- 
cess, whale  oil  is  transformed  into  a  dark  reddish-brown  thick  oil 
(Moellon,  pure  French  deyras),  which  no  longer  has  the  property  of 
drying  in  the  air.  It  forms  a  valuable  oil  for  application  to  leatiier. 
Cod-liver  oil  forms  the  chief  representative  of  fish  oils,  and  is  obtained 
from  the  liver  of  Gadus  morrhua.  Before  use  it  is  necessary  to  heat 
it,  as  in  the  case  of  whale  and  seal  oils.  A  thick  oil  of  strong  sea-fish 
smell  and  taste,  having  a  sp.  gr.  of  0*92 7,  is  obtained  from  herrings 
(Clupidcee).  The  oil  has  an  orange-yellow  colour,  remains  liquid  atO° 
for  some  time,  and  then  deposits  a  solid  fat.  Ray-liver  oil,  obtained 
from  the  livers  of  Trigon  pastinaca,  Raja  giorna,  and  Baja  clavata, 
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resembles  cod-liver  oil  in  most  of  its  properties.  Shark  oil,  obtained 
from  the  liver  of  sharks,  has  not  yet  been  utilised  in  tanning.  On  the 
east  coast  of  North  America,  a  fish  oil  is  obtained  fi'om  the  liver  of  the 
lamprey  {Petromijzon  maximum).  This  oil  is  used  in  America.  The 
liver  of  the  tunny  (Tliynnus  vulgaris)  yields  an  oil  which  gives  as 
favourable  a  result  when  applied  to  leather  as  seal  oil.  The  colour  is 
yellowish- brown,  sp.  gr.  0*9275  ;  its  smell  resembles  that  of  sardines  ; 
it  is  a  thick  oil,  and  solidifies  below  0°. 

The  author  mentions  that  only  the  liquid  portion  of  the  fat  in 
leather  grease  enters  the  leather,  while  the  solid  constituent,  stearin, 
either  remains  outside  on  the  surface,  or  if  it  penetrates  into  the 
leather,  aided  by  mechanical  means,  it  shows  white  stains  on  the 
leather. 

It  is  stated  that  the  problem  of  preparing  a  fine,  uniform,  well- 
covered  light-grey  colour,  suitable  for  dyeing  kid,  is  one  of  the  most 
difficult  tasks.  The  author,  after  a  prolonged  study,  succeeded  in 
obtaining  a  mixture  which  he  recommends.  It  is  composed  of  the 
following  constituents  : — 2"5  kilos,  of  alder-bark  are  boiled  out  with 
25  litres  of  water,  finally  the  mixture  is  made  up  to  25  litres  ;  300 
grams  of  fustic  are  boiled  in  3  litres  of  water,  and  made  up  to  3  litres ; 
150  grams  of  logwood  are  boiled  with  1*5  litres  and  made  up  to  1'5 
litres  ;  these  are  mixed  together,  diluted  with  30  litres  of  water,  and 
finally  the  mixture  is  treated  with  "  ligustrum-juice."  Four  coats  of 
this  mixture  are  required.  A  solution  of  1  kilo,  ferrous  sulphate  in 
600  litres  of  water  is  then  applied. 

The  author  gives  a  formula  for  preparing  a  solution  said  to  impart 
to  leather  a  fine  lustre.  It  is  composed  of  shellac,  soap  (Marseilles), 
and  glycerol,  and  coloured  black  with  nigrosin.  D.  B. 

Applications  of  Salicylic  Acid.  By  Schlumbeegee  (Gompt. 
rend.,  92,  1042 — 1044). — Salicylic  acid  is  a  powerful  antiseptic,  and 
even  when  employed  in  infinitesimal  quantities  arrests  the  action  of 
ferments.  It  is  largely  used  as  a  disinfectant.  A  solution  of  2  grams 
per  litre  is  sufficient  to  destroy  all  disease  germs,  and  remove  all 
contagion.  As  a  disinfectant  for  cattle  trucks,  it  is  far  preferable  to 
carbolic  acid,  as  it  leaves  no  smell.  It  is  employed  by  veterinary 
surgeons  as  a  curative  for  certain  diseases  of  animals.  It  is  also  useful 
in  preventing  the  spread  of  epidemics  among  animals.  Its  most  im- 
portant use,  however,  is  the  preservation  of  food.  During  the  heat  of 
summer,  meat,  game,  and  fish  can  be  preserved  with  it  for  several  days. 
The  acid  appears  to  act  on  the  lactic  and  acetic  ferment  in  preference 
to  the  alcoholic,  which  fact  allows  of  its  application  to  the  preservation 
of  alcoholic  liquors.  It  is  largely  employed  in  preserving  beers  and 
wines.  J.  I.  W. 
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Experimental  Determination  of  the  Velocity  of  White  and 
Coloured  Light.  By  J.  Young  and  G.  Forbes  (Ghem.  News,  43, 
249). — The  apparatus  employed  in  this  research  to  measure  the  velocity 
of  light  consisted  of  a  revolving  toothed  wheel,  used  as  in  Cornu's 
method,  to  alter  the  intensity  of  the  light  reflected  from  a  distance. 
Two  distant  reflectors  separated  by  a  quarter  of  a  mile  are  used,  the 
observing  telescope  and  the  two  reflectors  being  almost  in  the  same 
line.  Two  stars  of  light  are  visible,  which  go  through  their  phases 
with  different  periods  as  the  toothed  wheel  revolves  at  increasing 
speeds,  one  star  increasing,  while  the  other  is  diminishing  in  inten- 
sity, with  increase  of  speed  of  the  toothed  wheel.  The  speed  required 
to  produce  equality  of  light  is  determined  by  means  of  a  chronograph. 
The  final  result  for  the  velocity  of  the  light  from  an  electric  lamp  in  a 
vacuum  was  found  to  be  187,273  miles  per  second. 

The  general  conclusions  of  the  paper  are  that  the  results  seem  to 
support  the  view  that  the  more  refrangible  the  source  of  light,  the 
greater  is  the  velocity,  the  evidence  of  the  present  observations 
indicating  an  excess  of  velocity  for  blue  over  red  light,  seeming  to 
exceed  1  per  cent,  of  the  whole.  D.  B. 

Spectrum  of  Carbonic  Anhydride.  By  C.  Wesendonck  (Chem. 
News,  44,  42). — The  well  known  spectrum,  first  observed  by  Swan  at 
the  inner  cone  of  a  number  of  flames  produced  by  burning  liquid  and 
gaseous  combinations  of  carbon,  has  been  ascribed  by  Attfield  and 
Watts  to  the  element  carbon  itself ;  while  Thalen,  Angstrom,  Smyth, 
Liveing,  Dewar,  and  others  believe  it  to  be  due  to  some  combination 
of  carbon  with  hydrogen.  The  fact  that  the  bands  and  lines  of  Swan's 
spectrum  are  seen  even  when  carbonic  oxide  or  anhydride  is  made 
luminous  in  a  Geissler  tube  by  means  of  an  electric  current,  is  ex- 
plained as  being  caused  by  the  gases  not  having  been  entirely  deprived 
of  moisture  when  introduced  into  the  vacuum  tube.  The  author 
therefore  made  some  experiments  on  carbonic  anhydride,  dried  with 
the  utmost  care.  A  mercurial  pump,  as  invented  by  Toepler.  was 
used,  and  carbonic  anhydride  prepared  from  marble  and  dilute  hydro- 
chloric acid  in  a  Pippian  apparatus,  the  gas  being  well  washed  with 
water,  then  sent  through  concentrated  sulphuric  acid,  three  tubes 
containing  calcium  chloride,  and  finally  through  a  double  tube  half 
filled  with  phosphoric  anhydride.  The  apparatus  was  then  exhausted 
to  the  highest  possible  degree  ;  nevertheless  the  green  hydrogen  line 
was  seen  with  great  constancy,  and  it  was  noticed  that  the  more  the 
gas  had  been  deprived  of  moisture,  the  further  had  the  exhaustion  to 
be  carried  on  to  render  the  said  line  visible  again,  but  for  a  long 
time  it  could  not  be  got  rid  of  entirely.  The  author  eventually  suc- 
ceeded, after  a  great  deal  of  trouble,  in  obtaining  the  gas  so  dry  that 
it  no  longer  gave  any  trace  of  the  green  line ;  but  even  in  this  case 
the  bands  and  lines  of  Swan's  spectrum  were  distinctly  visible,  a  cir- 
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cnmstance  which  is  decisive  in  proving  that  Swan's  spectrum  cannot 
be  ascribed  solely  to  hydrocarbon.  It  is  further  demonstrated  that 
there  exists  some  relation  between  the  different  orders  and  forms  of 
spectra  and  the  conditions  of  discharge,  probably  the  quantities  of 
electricity  sent  through  the  unit  of  space  in  the  unit  of  time — hitherto 
unknown  to  us,  and  which  will  doubtless  be  understood  more  readily 
as  soon  as  the  causes  governing  spark  discharges  shall  be  better  re- 
cognised— a  subject  on  which  Thomson  says  that  it  is  difficult  even  to 
conjecture  an  explanation.  D.  B. 

Spectrum  of  Sodimn.    By  W.  de  W.  Abney  (Ghem.  News,  44,^8). 

■ — On  examining  the  spectra  of  different  metals,  there  is  one  point 
which  is  striking  in  the  extreme,  viz.,  the  absence  of  any  very  marked 
lines  in  the  region  between  X  7000  and  \  7600,  which  latter  number 
may  be  taken  as  the  visible  limit  of  the  spectrum.  It  would  appear 
that  only  those  metals  which  can  be  volatilised  at  a  low  temperature 
have  any  lines  in  the  ultra-red  :  sodium  is  an  example  of  this.  It  has 
a  pair  of  lines  at  wave-length  of  about  8187  and  8199  of  an  intensity  of 
about  3,  taking  the  intensity  of  D  lines  as  10.  In  the  calcium 
spectrum  there  is  a  pair  of  very  faint  lines  which  lie  between  X  8500 
and  8600  ;  their  exact  wave-lengths  have  not  at  present  been  deter- 
mined. Iron,  cobalt,  nickel,  copper,  magnesium,  and  potassium  have, 
up  to  the  present,  given  negative  results,  but  will  be  examined  again. 

D.  B. 
Alteration  of  Molecular  Weight  and  Molecular  Refractive 
Power.  By  J.  V.  Janovskt  (Wien.  Ahad.  Ber.  [2],  82,  147—158). 
— The  author  gives  a  large  number  of  determinations  of  the  indices  of 
refraction  of  various  bodies,  and  infers  from  a  consideration  of  these 
determinations,  that : — 

1.  The  refractive  power  of  the  carbon  compounds  is  dependent  on 
the  number  as  well  as  on  the  position  of  the  atoms. 

2.  Isomeric  bodies  have  different  indices  of  refraction. 

3.  The  index  of  refraction,  and  also  the  refraction  equivalent  of  the 
elements  (in  their  compounds)  is  variable,  and  dependent  on  the 
quality  and  quantity  of  the  atoms  present  in  the  molecule. 

4.  In  homologous  series  the  value  of  the  difference  of  the  indices  of 
refraction  changes,  and  depends  on  the  capacity  of  saturation  of  the 
hydrocarbons. 

Saturated  compounds  of  the  hydrocarbons,  CwH2«+2,  show  a  positive 
— the  hydrocarbons,  CwH2m_65  a  negative  difference  on  addition  of 
carbon  and  hydrogen. 

The  index  of  refraction  of  one  and  the  same  body  is  different  in  the 
solid  and  in  the  dissolved  state :  hence  it  is  no  longer  allowable  to 
calculate  the  index  of  refraction  of  a  body  from  the  indices  of  refrac- 
tion of  its  solutions.  Whilst  the  index  of  refraction  of  the  derivatives 
of  the  hydrocarbons  C«H2w+2  increases  on  addition  of  CH2,  the  reverse 
is  the  case  with  the  iodides,  methyl  iodide  having  a  greater  index  of 
refraction  than  ethyl,  and  still  more  than  amyl  iodide. 

F.  L.  T. 

Action  of  Light  on  Silver  Bromide.  By  G.  Noel  (Compt.  retid., 
92,    1108 — 1109). — It  is   well  known  that  when  silver  bromide   is 
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exposed  to  the  action  of  ligHt  for  a  sliort  time  it  undergoes  a  molecular 
change,  wMch  is  not  apparent  until  the  bromide  is  treated  with  some 
reducing  agent.  The  author  has  found  that  when  plates  which  have 
been  exposed  to  light  are  kept  in  the  dark  for  several  months,  they 
give  no  reaction  with  reducing  agents,  but  behave  just  as  if  freshly 
prepared.  Such  plates,  when  again  exposed,  give  as  good  an  image 
as  fresh  plates.  He  finds  that  plates  covered  with  silver  bromide  in 
emulsion  in  collodion  lose  all  traces  of  the  impression  at  the  end  of 
two  months.  Silver  bromide  produced  by  dipping  a  bromodised  collo- 
dion film  into  a  solution  of  silver  nitrate,  after  exposure,  retains  its 
power  of  giving  an  image  with  reducing  agents  for  a  little  more  than 
five  months  ;  gelatino-bix)mide  of  silver  gives  an  image  which  is  very 
faint,,  but  shows  the  principal  details  at  the  end  of  seven  months.  It 
would  appear  from  these  results  that  the  more  sensitive  the  silver 
bromide,  the  longer  does  it  retain  the  peculiar  molecular  condition  pro- 
duced by  the  action  of  light,  and  that  when  this  peculiar  condition 
has  disappeared,  the  bromide  recovers  its  original  sensitiveness. 

C.  H.  B. 

Action  of  Light  on  Phosphorescent  Bodies.  By  Clemandot 
and  others  (Gompt.  rend.,  92, 1107—1108). — Young  has  found  that  the 
power  of  the  blue  rays  to  excite  phosphorescence  is  much  greater  than 
'tbat  of  the  red,  yellow,  or  green  rays.  Pleasonton  has  found  that  pigs 
fatten  most  rapidly  under  the  influence  of  blue  rays.  These  results 
confirm  Clemandot's  supposition  that  there  is  an  analogy  between  the 
action  of  light  on  phosphorescent  compounds  and  its  action  on  orga- 
nised bodies. 

Becquerel  showed  some  years  ago  that  phosphorescence  is  a  purely 
physical  phenomenon,,  and  that  the  refrangibility  of  the  exciting  ray 
depends  on.  the  nature  of  the  phosphorescent  substance.  Alumina 
and  Iceland  spar,  for  example,  are  excited  by  the  rajs  between  D  and 
F,  whilst  blende,  and  the  majority  of  the  sulphides  of  calcium,  barium, 
and  strontium  are  mainly  excited  by  rays  more  refrangible  than  F. 

C.  H.  B. 

Curions  Actinic  Phenomenon.  By  T.  L.  Phipson  (Chem.  News,. 
43,  283). — The  phenomenon  in  question  was  first  noticed  by  T.. 
Griffiths.  The  first  observation  was  that  a  gate-post,  painted  white  by 
means  of  a  new  white  pigment,  having  a  zinc  basis,  appeared  black  all 
day  and  white  all  night,  turning  black  again  soon  after  sunrise.  The 
white  pigment  was  prepared  by  precipitating  a  solution  of  zinc  sul- 
phate with  a  solution  of  barium  sulphide,  giving  on  analysis — ' 

Loss  by  calcination    . l'G2 

Barium  sulphate 41*50 

Barium  sulphide 1'02 

Ferrous  oxide 2*12 

Zinc  oxide 1  G'3^0 

Zinc  sulphide ...  .^  3,7*44 

Lead^  arsenic,  manganese,  &c. . . .  ^  traces.. 

The  phenomenon  is  due  to  the  use  of  barium  sulphide  in  the  pre- 
paration of  the  pigment,  for  specimens  made  by  another  process  in 
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whicli  barium  sulphide  was  not  used,  did  not  show  it  all.  It  was  also 
found  that  the  white  pigment  did  not  darken  when  exposed  to  the  sun, 
having  previously  been  covered  with  a  sheet  of  ordinary  window-glass. 

Cawley  (Chem.  News,  44,  51)  criticises  the  author's  results.  In 
order  to  make  his  remarks  more  intelligible,  he  gives  the  following 
description  of  the  method  generally  adopted  in  manufacturing  pig- 
ments containing  sulphide  of  zinc.  A  solution  of  zinc  salt,  carefully 
freed  from  iron,  manganese,  &c.,  is  precipitated  by  means  of  a  solution 
of  an  alkaline  or  alkaline- earthy  sulphide.  The  resulting  precipitate 
is  dried  and  ignited  at  a  fall  red  heat,  thrown  into  water,  and  after- 
wards levigated,  filtered,  dried,  and  ground.  The  author  states 
that  the  sample  analysed  by  him  was  white ;  Cawley,  however,  finds 
that  a  pigment  containing  over  2  per  cent,  of  protoxide  of  iron  would 
be  more  nearly  black.  He  cannot  understand  how  barium  sulphide 
and  ferrous  oxide  could  exist  side  by  side  in  prolonged  contact  with 
water  without  any  blackening  taking  place,  and  how  barium  sulphide 
could  occur  in  the  finished  product ;  in  other  words,  how  barium  sul- 
phide can  remain  in  prolonged  contact  with  a  hot  solution  of  a  zinc 
salt  without  being  destroyed.  In  the  manufacture,  care  is  always 
taken  to  have  a  slight  excess  of  zinc  salt.  The  author  is  of  opinion 
that  the  discoloration  is  connected  with  the  presence  of  barium  sulphide 
in  the  pigment ;  Cawley  found  that  the  pigment  may  be  just  as  sensi- 
tive to  light  if  no  barium  salt  is  used.  Under  a  given  set  of  atmospheric 
conditions  he  finds  that  a  sheet  of  glass  exerts  no  sensible  protective 
action,  whilst  tlie  author  claims  that  such  protection  was  complete. 

D.  B. 

Production  of  Electricity  by  Contact  of  Heterogeneous 
Metals.  By  F.  Exner  (Wien.  AJcad.  Ber.  [2],  80,  307— 327).— The 
author  points  out  that  the  electromotive  series  of  metals  in  air  is  the 
same  as  that  of  their  oxidisability,  and  shows  that  the  electro- 
motive force  of  any  two  metals  in  air  is  measured  by  their  heats  of 
combustion.  In  a  battery  cell,  as  is  well  known,  a  certain  chemical 
action  produces  a  difference  of  potential  proportional  to  its  heat-equiva- 
lent ;  in  the  case  of  the  oxidation  of  a  metal  in  air,  it  must  be  said 
that  the  difference  of  potential  between  the  metal  and  the  resulting 
oxide  i«  proportional  to  the  heat  of  combustion  of  the  former.  Any 
insulated  metal,  when  oxidised  in  the  air,  gives  rise  to  positive  and 
negative  electricity,  the  observed  potential  being  always  constant 
whether  oxidation  progresses  or  not,  the  electricities  reuniting  as  pro- 
duced with  evolution  of  the  equivalent  amount  of  heat;  e.g.,  if  a 
piece  of  zinc  has  received  from  oxidation  in  the  air  the  potential  -j-  E, 
and  the  layer  of  oxide  (or  possibly  the  adjacent  layer  of  air)  the 
potential  —  E,  so  that  the  difference  of  potential  =  2E,  then  the 
amount  2E  is  measured  by  the  heat  of  combustion  of  the  zinc.  If  the 
zinc  is  connected  with  any  metal  not  oxidised  by  air,  e.g.,  platinum, 
then  a  portion  of  the  electricity  of  the  zinc  will  flow  over  into  the 
platinum  until  both  metals  have  a  common  potential,  e.g.,  +  P.  The 
potential  of  the  zinc  will  now  equal  —  E  +  P,  that  of  the  platinum 
H-  P,  so  that  the  difference  of  potential  between  zinc  and  platinum  is 
—  E,  and  is  measured  by  half  the  heat  of  combustion  of  the  zinc.  Let 
the  heat  equivalent  of  a  Daniell  =  A  (calculated  on  chemical  equiva- 
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lents  of  the  substance),  the  heat  of  combustion  of  zinc  =  B,  then  the 
difference  of  potential  between  zinc  and  platinum  in  air  must  =  — — . 

If  the  metal  connected  with  the  zinc  is  also  oxidised  by  the  air,  the 
same  result  would  be  obtained  :  the  difference  of  potential  between  two 
metals  is  always  measured  by  half  the  difference  of  their  heats  of  com- 
bustion. 

In  order  to  prove  the  truth  of  the  chemical  theory,  the  author  com- 
pares the  observed  differences  of  potential  determined  by  Kohlrausch's 
method  with  the  heats  of  combustion  so  accurately  determined  by 
J.  Thomsen.  A  condenser  was  employed,  consisting  of  the  two  metals 
under  consideration,  separated  by  a  layer  of  paraffin  -these  were  joined  to  ■ 
the  poles  of  a  Daniell's  cell,  first  in  one  direction,  then  in  the  other,  the 
differences  of  potential  being  measured  by  a  Branly's  quadrant  electro- 
meter charged  by  a  Zamboni's  pile,  the  two  plates  being  finally 
directly  connected  with  the  electrometer  to  check  the  results.  The 
mean  of  13  experiments  between  zinc  and  platinum  gave  0"881  as 
their  difference  of    potential,  the  Daniell  being  taken  as  unity,  whilst 

the   result    obtained   by   calculation   from   the   formula  -— -   was   as 

^  2A 

follows : — 

Heat  of  oxidation  of  zinc  =  42700  (J.  Thomsen). 
Heat  equivalent  of  Daniell  =  24300  (J.  Thomsen). 

Hence  the  value  of  Zn  |  Pt  =  0*879  Daniell.  Using  precisely 
the  same  method  with  copper  and  platinum,  the  author  found  by 
experiment  Cu  |  Pt  =  0*367  Daniell,  by  calculation,  Cu  |  Pt  =  0*383 
Daniell. 

Similarly,         Fe  |  Pt  =  0*704  Daniell  (experiment). 

„        =  0*701       ,,        (calculation). 

Ag  I  Pt=  0*083       „         (experiment). 

„         =  0*062       ,,         (calculation). 

In  the  case  of  silver  and  platinum,  the  absolute  numbers  are  so 
small  that  experimental  errors  prevent  great  accuracy;  the  experi- 
ment was  undertaken  merely  to  compare  silver  in  air  with 
silver  in  chlorine.  The  author  prepared  a  condenser  as  above  with 
two  silver  plates,  and  found  natnrall}^  that  in  air  there  was  no 
difference  of  potential,  but  on  exposing  the  one  plate  to  a  current 
of  chlorine,  the  other  remaining  in  air,  he  obtained  a  difference 
varying  from  0*57 — 0*50  ;  theory,  using  Thomson's  numbers,  demand- 
ing 0*543. 

The  only  metal  the  author  had  any  difficulty  with  was  lead,  which 
he  attributes  to  its  rapidly  forming  a  coating  of  oxide  on  exposure  to 
air,  and  to  its  inability  to  take  a  good  polish. 

While  the  above  experiments  were  in  progress,  two  papers  by  Brown 
(Phil.  Mag.,  5,  6th  August,  1878,  and  7th  February,  1879),  bearing 
somewhat  on  the  same  subject,  appeared.  Brown  concluded  from  a 
study  of  Yolta's  pile  that  the  so-called  contact  electricity  owes  its  origin 
to  chemical  action  which  the  surrounding  gases  exert  on  the  metals.    He 
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made  the  two  halves  of  a  Thomson's  ring- electrometer  of  different 
metals  and  placed  it  in  different  gases  ;  he  found,  e.g.,  that  with  a 
copper-nickel  couple,  -the  copper  was  negative  to  the  nickel  in  air,  but 
positive  to  it  in  hydrochloric  acid. 

The  author  considers  that  although  Brown  has  the  priority  in  the 
qualitative  exposition  of  the  idea,, still  he  (the  author)  was  the  first  to 
prove  the  matter  quantitatively.  E.  L.  T. 

Theory  of  Inconstant  Galvanic  Cells.  By  E.  Exner  i(Wien. 
AJcad.  Ber.  [2],  80, 1055— 1073).— In  calling  two-fluid  batteries (Daniell, 
Grove,  Bunsen)  constant,  and  one-fluid  batteries  (Smee,  Volta)  incon- 
stant, the  expressions  constant  and  inconstant  apply  naturally  only  to 
the  electromotive  force  and  not  to  the  resistance ;  if  a  Daniell's  cell 
remains  closed  for  a  time,  the  initial  value  of  its  electromotive  force 
is  not  materially  altered,  but  if  a  Smee's  cell  be  similarly  treated,  a 
considerable  diminution  will  take  place  in  this  v-alue.  This  difference 
between  the  two  cells  is  now  universally  attributed  to  galvanic 
polarisation,  which  is  said  to  occur  only  in  the  latter  cell ;  for  whilst 
in  the  Daniell  the  hydrogen  liberated  by  the  oxidation  of  the  zinc  is 
utilised  in  depositing  copper,  in  -the  Smee  it  is  itself  deposited  as  a 
film  on  the  platinum  plate,  for  it  has  hitherto  been  universally 
accepted  that  the  cause  of  the  polarisation  is  the  contact  of  the  metal 
(e.g.,  platinum)  with  hydrogen.  The  author  considers  such  an 
explanation  to  be  untenable,  especially  as  such  a  polarisation  does 
not  in  general  occur  in  galvanic  cells.  The  author  has  shown 
(Wien.  Ahad.  Ber.,  78,  and  Wied,  Ann.,  6)  that  no  electromotive 
excitation  of  metals  occurs  by  contact  with  gases ;  he  further 
showed  that  the  polarisation  in  any  decomposing  apparatus  has 
its  origin  in  the  recombination  of  the  separated  ions,  and  reproduc- 
tion of  the  decomposed  electrolyte,  the  electrodes  themselves  under- 
going no  chemical  change,  but  merely  acting  as  conductors  of  the 
electricity.  The  electromotive  force  of  the  polarisation,  in  the  same 
manner  as  the  electromotive  force  .of  ,a  cell,  is  measured  by  the 
heatrcquivalent  corresponding  with  the  chemical  processes  which 
occur. 

It  is  obvious  that,  according  to  this  theory,  there  are  two  cases 
where  the  decomposition  of  an  electrolyte  can  occur  without  simul- 
taneous polarisation :  firstly,  when  for  any  reason  the  electrolyte 
cannot  be  reproduced  from  the  separated  ions,  and,  secondly,  when 
such  a  reproduction  has  a  heat-equivalent  equal  to  zero.  The  first 
case  occurs,  e.g.,  in  the  electrolysis  of  water  with  zine  electrodes ;  a 
reproduction  of  the  water  is  impossible,  as  the  separated  hydrogen 
has  not  the  power  to  turn  the  zinc  out  of  its  combination  with  the 
oxygen:  polarisation  therefore  does  not  occur.  The  second  case 
happens  when  a  salt  is  decomposed  by  electrodes  of  the  metal  in 
question,  e.g.,  cupric  sulphate  by  copper  .electrodes.  The  heat- 
equivalent  of  the  reproduction  of  the  electrolyte  is  equal  to  zero, 
so  also  the  polarisation.  The  author  proposes  to  consider  a  polarisable 
cell,  e.^.^  a  Smee,  firstly,  from  >this  point  of  view,  and  then  from  the 
point. of  view  of  the  contact  theory. 

The  electromotive  force  of  a  Smee  can  be  compared  with   that   of 
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a  Daniell  in  the  following  manner,  taking  J.  Thomsen's  calorific  values. 
In  a  Daniell,  for  each  equivalent  of  zinc  consumed  24,300  heat 
linits  are  available.  In  a  Smee,  an  equal  consumption  of  zinc  obviously 
renders  much  less  heat  {i.e.,  electromotive  force)  available ;  for  one 
equivalent  of  hydrogen  is  liberated  for  each  equivalent  of  zinc  con- 
sumed, therefore  one  equivalent  of  water  is  decomposed.  From  the 
consumption  of  the  one  equivalent  of  zinc  in  the  Smee,  we  therefore 
only  obtain  17,800  heat-units.  Taking  the  electromotive  force  of  the 
Daniell  as  unity,  we  have  S  =  0"732.  This  number  may,  for  brevity, 
be  called  the  "theoretical"  electromotive  force,  in  contradistinction  to 
that  actually  observed. 

According  to  the  author's  theory,  no  polarisation  can  occur  in  such 
a  battery,  and,  furthermore,  the  electromotive  force  will  not  be  altered 
by  substituting  another  metal  {e.g.,  copper,  as  in  Volta's  cell)  for  the 
platinum,  so  long  as  the  same  chemical  actions  take  place.  On  the 
contact  theory,  the  chemical  action  must  be  taken  as  a  measure  of  the 
electromotive  force,  so  as  not  to  contradict  the  conservation  of  energy. 
Therefore,  even  according  to  the  contact  theory,  the  electromotive 
force  of  the  Smee  is  equal  to  0*732  D.;  but  since  a  film  of  hydrogen 
on  the  platinum  gives  rise  to  polarisation,  a  smaller  electromotive 
force  must  result :  in  other  words,  a  Smee  just  put  together  must 
have  a  force  of  0*732  D,  which,  on  closing,  rapidly  sinks  to  a  lower 
undetermined  value. 

In  practice,  it  is  found  that  there  is  a  rapid  falling  off"  in  the 
electromotive  force  of  a  Smee,  which  at  first  sight  appears  to  favour 
the  contact  theory.  If,  however,  quantitative  measurements  are  made, 
it  is  shown  that  the  electromotive  force  commences  with  a  value  higher 
than  that  of  a  Daniell,  but  rapidly  sinks  to,  and  remains  perfectly 
constant  at  0*732  D.  No  satisfactory  explanation  of  this  phenomenon 
can  be  furnished  by  the  contact  theory.  A  satisfactory  explanation  how- 
ever is  offered  by  the  chemical  theory,  bearing  in  mind  that  oxygen  from 
the  air  is  readily  soluble  in  acidulated  water.  If  we  had  an  ideal  Smee, 
with  absolutely  no  oxygen  in  solution,  its  value  would  bo  0*732  D  ;  if,  on 
the  other  hand,  all  the  hydrogen,  instead  of  being  deposited  on  the 
platinum  plate,  were  oxidised  to  water  by  the  dissolved  oxygen,  the 
value  of  the  electromotive  force  would  rise  to  2*15  D:  this  never 
occurs  in  practice,  but  so  long  as  any  dissolved  oxygen  is  present, 
the  electromotive  force  will  be  higher  than  the  "theoretical." 
Changing  the  negative  plate  to  copper,  carbon,  &c.,  does  not  alter  the 
electromotive  force,  provided  the  negative  plate  remains  chemically 
unacted  on. 

The  author  made  his  measurements  by  a  Branly's  quadrant  electro- 
meter, the  pairs  of  quadrants  being  kept  at  a  constant  difference  of 
potential  by  a  Zamboni's  pile,  one  pole  of  the  battery  (Smee  or 
Daniell)  being  connected  with  the  biscuit  of  the  electrometer,  the 
other  pole  to  earth,  but  so  arranged  that  the  cell  could,  at  any 
moment,  be  readily  short-circuited.  The  initial  observed  value  of 
the  Smee  was  1*15  D,  rapidly  falling  on  closing  to  0*731  D,  at  which 
it  remained  constant.  The  author  objects  to  the  compensation 
method,  as  oxygen  may  be  so  readily  deposited  on  the  platinum  plate ; 
however,  by  keeping  the  battery  closed  and  merely  connecting  momen- 
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tarily  to  measure,  he  obtained  the  number  0'73  D.  In  using  the 
ordinary  form  of  Smee,  a  further  falling  off  below  0*73  takes  place 
after  long  closing,  according  as  the  acid  is  replaced  by  zinc  sulphate  ; 
the  author  kept  his  plates  in  separate  vessels  connected  by  tubes  con- 
taining acidulated  water,  thus  completely  preventing  mixture. 

The  author  concludes  that  the  so-called  galvanic  polarisation  does 
not  exist  in  battery  cells,  every  cell  being  unpolarisable  ;  he  thoroughly 
confirms  the  supposition  of  W.  Thomson  {Phil.  Mag.  [4],  2),  arrived 
at  from  a  consideration  of  the  chemical  reactions  in  the  cell,  that  the 
nature  of  the  negative  plate  is  indifferent,  so  long  as  it  remains 
chemically  unchanged.  F.  L.  T. 

Efficiency  of  Secondary  Piles.  By  E.  Retnier  (Gompt.  rend.,  92, 
1093 — 1096). — The  effective  value  of  a  secondary  pile  is  expressed  by 
the  ratio  between  the  difference  of  potential  of  the  two  extremities  of 
the  resistance  overcome,  and  the  initial  electromotive  force  of  the 
source  of  electricity ;  it  is  independent  of  the  resistances  and  the 
times  of  charge  and  discharge.  The  resistances,  however,  affect  the 
times  of  charge  and  discharge,  and  must  therefore  be  taken  into  con- 
sideration for  practical  purposes.  The  efficiency  of  a  Faure  pile 
depends  to  a  great  extent  on  its  feeble  internal  resistance.  Under 
favourable  conditions  of  charge  and  discharge  its  yield  is  80  per 
cent.  0.  H.  B. 

Thermal  Electrolysis.  By  J.  H.  Gladstone  and  A.  Tribe  (Phil, 
Ma^.  [5],  11,  508 — 510).— Some  of  the  metals,  either  in  the  rolled 
or  in  the  crystalline  state,  when  immersed  in  their  fused  chlorides, 
become  studded  with  crystals  of  the  metal.  The  electrolysis  which 
thus  takes  place  is  caused  by  a  current,  consequent  on  the  unequal 
heating  of  the  fused  chloride ;  for  according  to  the  contact  theory  of 
voltaic  action,  there  will  be  a  difference  of  potential  between  the  metal 
and  the  fused  chloride  in  contact  with  it,  and  this  difference  of  poten- 
tial, varies  with  the  temperature  which,  under  the  conditions  of  the 
experiment,  could  not  be  uniform. 

That  such  is  the  case  was  proved  with  reference  to  silver  and 
cuprous  chloride,  and  in  the  case  of  the  former  one  experiment  showed 
a  difference  in  the  potential  of  possibly  one-fiftieth  of  a  volt. 

The  chlorides  of  the  metals  used  (silver,  copper,  zinc,  and  iron), 
when  fused,  are  electrolytes ;  from  stannic  chloride,  which  is  not  an 
electrolyte,  no  deposition  of  crystals  was  obtained  on  immersing  tin 
in  the  unequally  heated  liquid. 

These  experiments  on  the  conversion  of  heat  into  electric  and 
chemical  force  form  a  good  example  for  illustration  at  the  lecture 
table.  L.  T.  O'S. 

Action  of  the  Haloid  Acids  on  Salts  containing  the  same 
Haloid  Elements.  By  Berthelot  (Ann.  Ghim.  Phys.  [5],  23,  94 — 
101). — Dry  chlorides,  bromides,  and  iodides  of  sodium,  potassium, 
ammonium,  and  silver,  absorb  respectively  5 — 7  times  their  volume  of 
gaseous  hydrochloric,  hydrobromic,  or  hydriodic  acids.       The  absorp- 
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tion,  wliich  is  accompanied  by  a  distinct  development  of  heat,  is  least 
marked  in  the  case  of  the  ammonium  salts.  The  compounds  formed 
are  decomposed  by  mercury  with  liberation  of  hydrogen.  They  are 
probably  analogous  to  the  hydrochlorides  previously  described,  but 
cannot  exist  in  presence  of  water,  since  their  heat  of  formation  is  less 
than  that  of  the  hydrate  of  the  particular  haloid  acid,  and  conse- 
quently the  acid  unites  with  the  water  in  preference  to  combining 
with  the  salt.  C.  H.  B. 

Reciprocal  Displacement  of  the  Haloid  Acids.  By  Berthelot 
(Ann.  Chim.  Fhys.  [5],  23,  102— 110).— The  action  of  the  haloid  acids 
on  haloid  salts  is  generally  the  reverse  of  that  of  the  halogens  them- 
selves ;  hydriodic  acid  displaces  hydrobromic  acid,  and  the  latter  dis- 
places hydrochloric  acid.  These  facts  are  in  accordance  with  thermo- 
chemical  theories.  For  example,  the  formation  of  the  system  HCl  + 
Agl  develops  +  13'3  cals.  more  than  the  formation  of  HI  +  AgCl, 
and  the  formation  of  HCl  -f  AgBr  develops  +  7*0  cals.  more  than  the 
formation  of  HBr  4-  AgCl.  Similar  differences  are  observed  with  the 
salts  of  copper,  mercury,  lead,  &c.  In  the  case  of  the  alkaline  salts, 
however,  the  thermal  differences  are  much  more  feeble,  and  are  some- 
times nil ;  the  formation  of  HCl  +  NaBr,  for  example,  develops 
sensibly  the  same  amount  of  heat  as  the  formation  of  HBr  +  NaCl. 
In  these  cases  a  slight  difference  in  the  specific  heats,  physical  con- 
dition, and  relative  proportions  of  the  reacting  bodies,  and  the  forma- 
tion of  secondary  compounds,  will  determine  the  nature  of  the  reaction. 
The  formation  of  hydrochlorides,  of  the  chlorides,  and  hydrobromides 
of  the  bromides  especially  will  exercise  a  considerable  influence.  When 
heated  in  a  current  of  hydrochloric  acid  gas,  dry  sodium  bromide  is 
partially  decomposed,  sodium  chloride  being  formed.  This  decom- 
position is  in  all  probability  due  to  the  formation  of  a  hydrobromide 
of  the  bromide,  and  if  this  compound  were  stable,  the  metal  would  be 
equally  divided  between  the  two  halogens :  for  the  reaction  2HBr  + 
2NaCl  =  NaBr.HBr  +  HCl  +  NaCl  develops  the  same  amount  of  heat 
as  the  reaction  2HC1  +  2NaBr  =  NaBr  +  HBr  +  HCl  +  NaCl.  But 
the  hydrobromide  can  only  exist  in  presence  of  an  excess  of  its  con- 
stituents, and  is  dissociated,  consequently  the  extent  of  the  decomposi- 
tion varies  with  the  temperature,  duration  of  the  experiment,  and 
other  conditions.  The  decomposition  of  potassium  and  silver  bromides 
by  hydrochloric  acid  gas,  is  also,  in  all  probability,  due  to  the 
intermediate  formation  of  a  hydrobromide.  This  decomposition  of  the 
bromides  by  hydrochloric  acid  proceeds  much  less  readily  than  the 
reverse  reaction,  the  decomposition  of  the  chlorides  by  hydrobromic 
acid. 

The  author  finds  that  the  haloid  salts  volatilise  to  an  appreciable 
extent  at  a  dull  red  heat,  especially  in  a  current  of  gas,  and  that  the 
haloid  acids  act  on  glass  at  high  temperatures,  hydrochloric  acid,  for 
example,  forming  water  and  iixed  and  volatile  chlorides  which  are 
partially  decomposed  by  water.  C.  H.  B. 

Thermochemistry  of  Double  Decomposition  in  Aqueous 
Solutions  of  Salts.    Bj  A.  Potilitzin  {Bull  Soc.  Gkim.  [2],  35, 
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561 — 562). — A  continuation  of  the  author's  researches  (this  vol., 
p.  6).  The  author  has  put  forward  the  opinion  that  thermochemical 
phenomena  observed  in  double  decomposition,  do  not  represent  the 
total  affinity — work  in  the  predominant  reaction,  but  only  the 
algebraical  sum  of  two  inverse  reactions.  The  calorimetric  results  are 
therefore  proportional  to  the  rapidity  of  the  reactions  in  the  first  few 
seconds.  If,  then,  one  of  the  changes  is  effected  by  an  absorption  of 
heat,  this  is  abstracted  partly  from  the  surrounding  medium  and 
partly  from  the  reaction,  which  at  the  same  time  disengages  heat.  To 
confirm  these  views,  the  author  has  studied  the  reactions  between  the 
soluble  and  insoluble  combinations  of  the  halogens  with  hydrogens 
and  the  metals.  It  was  shown  by  experiment  that  on  the  one  hand 
the  double  decomposition  between  AgBr  and  HCl,  LiCl,  NaCl,  and  KCl 
is  effected  at  ordinary  temperatures  by  the  borrowing  of  energy  from 
the  surrounding  medium,  and  on  the  other  hand  that  the  action  of 
NaBr  and  KBr  on  AgCl  is  never  complete.  In  the  first  case  the  dis- 
placement reaches  1 — 2  per  cent.,  in  the  second  91 — 95  per  cent.,  in 
four  days,  the  coefficient  of  displacement  increasing  with  the  mass. 
The  author  proposes  to  study  the  velocity  and  limit  of  the  reactions. 

V.  H.  V. 

Heat  of  Formation  of   various  Carbon  Compounds.     By 

Beethelot  and  Ogier  (Bull  Soc.  Chim.  [2],  36,  66— 69),— (1.)  Heat 
of  combustion  of  diallyl — ■ 

C«  (diamond)  +  Hio  =  CgHio  (gas),  disengages  +47  cals. 

Conversion  of  dipropargyl  into  diallyl — 

CeHg  (gas)  +  2H2  =  CfiHio  (gas),  disengages  +87*5  cals. 

It  is  to  be  observed  that  this  number  surpasses  the  heat  of  hydro- 
genation  of  all  hydrocarbons  known. 
(2.)  Heat  of  combustion  of  aldehyde — 

C2  (diamond)  -f  H4  +  0  =  C2H4O  (gas),  disengages  +50*5  cals. 
Heat  of  formation  of  acetic  acid — 
C2  (diamond)  +  H4  +  O2  =  C2H4O2  (gas),  disengages  -|-1197  cals. 
(3.)   Dimethyl  methylal — 

Heat  of  combustion  (as  gas)    =  +440*7  cals. 

Specific  heat    0*521  „ 

Heat  of  solution  in  75  parts  of  water 3*2      ,, 

Heat  of  vaporisation 6*83    ,, 

Heat  of  formation  C3  +  Hg  +  O2  =  C3H8O2  (gas)  . .  6*83    ,, 

(4.)  Methyl  formate — 

Heat  of  combustion  (gas)      . .  , ". +  238-7      „ 

Specific  heat    0*516  „ 

Heat  of  solution  in  35  parts  of  water 1*13    ,, 

Heat  of  vaporisation 6*91    „ 

Heat  of  formation  O2  (diamond)  +  H4  +  O2  =  C2H4O3  87*3      „ 
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Formic  acid — 

Heat  of  formation  0  +  H2  +  Q2  =  CH0O3   =    +93-0  cals. 

Heat  of  vaporisation '^''^1    », 

Specific  heat    0*552  „ 

(5.)  Ethyl  formate- 
Heat  of  combustion  (gas) ^  4-o88'0      „ 

Specific  heat    .. 0*510,, 

Heat  of  vaporisation 7*43    „ 

Heat  of  solution ... . +^*1      ,, 

Heat  of  formation  C3  (diamond)  +  He  +  O2  =  CsHoO^  +101'0      „ 

(6.)  Methylene  chloride — 

Heat  of  combustion + 106'8      „ 

Specific  heat    . . , 0'288  ,, 

Heat  of  formation  C  (diamond) +H3  +  Cl2=CH2  (gas)  +31-2      „ 

(7.)  Ethylidene  chloride — 

Heat  of  combustion +  267'1     ,, 

Specific  heat 0*315  „ 

Heat  of  vaporisation  . . 6*63    ,, 

Heat  of  formation  C2  (diamond)  +  H2  +  CI2  —  C-H2GI2 

(liquid  ?) 40*5      „ 

(8.)  Acetic  chloride — 

Specific  heat 0*367  ,, 

Heat  of  vaporisation 6*19    „ 

Heat  of  formation  C3  +  H3  +  CI  +  0  =  C2H3CIO  (gas)  67*9      „ 

(9.)   Substitution  phenomena — 

Methvl  series  l^^'       +  ^^^  =  ^^^^^    +  ^^^  disengages  +32*0  „ 
JVietnyi  series  ^q^^qi  ^  q1^^  ^  qjj,^Ci    ^  ^^1         „  +24*8  „ 

Ethvl  series     ( ^^^«     +  ^^^   =  ^^^^^  +  ^^^        "  +^^'^  " 

Ji^tnyi  series     JC2H5CI+  CI2  =  C2H,Cl2  +  HCl         „  +17*4  „ 

The  heat  disengaged  decreases  with  each  replacement  of  the  hydro- 
gen-atom. V.  H.  V. 

Heat  of  Combustion  of  Alcohols  of  the  Allyl   Series.     By 

LoNGUiNiNE  {Bull.  Soc.  Gliim.  [2],  35,  563—566). — The  author  has 
found  for  the  heat  of  combustion  of  allyl-dimethyl  earbinol  914,031 
cals.,  and  for  allyl  dipropyl  earbinol  1,544,993  cals.  These  results, 
added  to  those  formerly  obtained  by  the  author,  show  that  for  every 
CH2  grouping  added  to  allyl  alcohol,  the  heat  of  combustion  is 
increased  by  157,478  cals.,  approximately  equal  to  the  number  157,000 
obtained  in  other  homologous  series. 

The  heat  of  combustion  of  diallyl-methyl  carbirwl,  CaHnO,  was  found 
to  be  1,201,429  cals.,  which  differs  from  that  of  the  alcohol,  CgHieO,  by 
28,611  cals.,  whilst  the  heat  of  combustion  of  the  alcohol,  CsHigO, 
differs  from  that  of  the  alcohol,  CsHuO,  by  56,970  cals. ;  thus  show- 
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ing  that  every  H2  added  to  the  molecule  increases  the  heat  of  combustion 
by  about  28,482  cals. 

The  heat  of  combustion  of  normal  caproic  acid  was  found  to  be 
830,209  cals.,  a  number  rather  less  than  that  disengaged  by  the  com- 
bustion of  2  mols.  of  allyl  alcohol,  but  approximately  equal  to  that  of 
2  mols,  of  acetone.  On  comparing  the  heats  of  combustion  of  caproic 
acid  and  of  allyl  dimethyl  carbinol,  it  is  found  that  the  introduction  of 
1  atom  of  oxygen  diminishes  the  heat  disengaged  by  about  83,822 
cals.  V.  H.  V. 

Vapour-density  of  the  Halogens.  By  Y.  Meter  (Ber.,  14, 
1543 — 1545). — Experiments  naade  at  a  yellow  heat  show  that  the 
molecules  of  the 'halogens  dissociate.  The  values  obtained  for  the 
densities  of  the  gases  at  this  temperature  lie  between  Xi  and  X2.  The 
dissociation  takes  place  most  readily  with  iodine,  and  least  easily  with 
chlorine,  e.g.,  a  temperature  which  causes  a  diminution  in  the  density 
of  iodine  of  50  per  cent,  only  lowers  the  density  of  chlorine  16  per 
cent.  Arsenic  and  phosphorus  at  a  yellow  heat  exhibit  densities 
which  lie  between  the  values  for  AS4  or  P4  and  As2  or  Pj.  The  density 
of  glucinum  chloride  could  not  be  determined,  since  it  loses  chlorine 
even  when  it  is  volatilised  in  an  atmosphere  of  nitrogen.  Volatilised 
in  an  atmosphere  of  hydrochloric  acid  gas,  ferrous  chloride  yields 
values  between  those  for  FeCl2  and  FejCU.  W.  C.  W. 

Absorption  of  Gases  by  Solids.  By  J.  B.  Hannat  (Chem. 
News,  44,  3). — The  author  has  repeatedly  noticed  the  apparent  dis- 
appearance of  gases  inclosed  in  vessels  of  various  materials,  when  the 
disappearance  could  not  be  accounted  for  on  the  assumption  of 
ordinary  leakage.  After  a  careful  examination  it  was  found  that  the 
solids  absorbed  or  dissolved  the  gases,  giving  rise  to  a  striking 
example  of  the  fixation  of  a  gas  in  a  solid  without  chemical  action. 
Out  of  34  experiments  made,  only  4  contained  any  liquid  or  con- 
densed gaseous  matter  after  the  furnacing,  although  in  most  cases  a 
careful  testing  by  hydraulic  pressure  showed  no  leakage.  The  solid 
matter  at  the  very  high  pressure  and  temperature  used  is  pervious  to 
gases  to  a  very  remarkable  extent.  Glass  at  a  temperature  of 
about  200°  absorbs  large  quantities  of  gas  when  the  latter  is  under  a 
pressure  of  200  atmospheres  ;  oxygen  and  carbonic  anhydride  were 
used.  Other  silicates,  and  also  borates  and  phosphates,  absorb  gas. 
Metals  absorb  hydrogen  and  some  of  its  compounds  with  carbon. 

D.  B. 

The  Passive  State  of  Iron.  By  E.  Ramann  (Ber.,  14,  1430— 
1433). — The  author  points  out  that  the  explanation  which  Varenne 
{Gompt.  rend.,  79,  783)  gives  of  the  passive  state  of  iron,  viz.,  that 
the  metal  is  protected  by  a  layer  of  nitrous  acid,  was  proposed  fifty 
years  ago  by  Mousson  (Fogg.  Ann.,  39,  330),  and  was  shown  to  be 
utterly  untenable  by  Schonbein  and  Beetz  {Fogg.  Ann.,  39,  642 ; 
67,  286  and  365).  Iron  is  rendered  passive  when  it  is  heated  in  the 
air,  when  it  forms  the  positive  electrode  of  a  galvanic  couple,  and  also 
when  it  is  immersed  in  any  of  the  following  liquids :  nitric  acid,  solu- 
tions  of  the  nitrates  of  ammonium,  iron,   silver,  aluminium,  nickel, 
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and  cobalt.  The  passive  state  is  due  to  a  firm  coasting  of  the  magnetic 
oxide  on  the  surface  of  the  metal,  this  oxide  being  sparingly  soluble  in 
strong  nitric  acid,  but  freely  soluble  in  dilute.  Finely  divided  iron, 
which  has  been  immersed  in  any  of  the  above  liquids,  and  has  been  care- 
fully dried  in  a  current  of  an  indifferent  gas,  may  be  shown  to  contain  a 
considerable  quantity  of  oxide,  by  the  formation  of  water  when  ignited 
in  a  current  of  hydrogen. 

When  iron  is  dipped  in  nitric  acid,  a  portion  of  the  metal  dissolves, 
forming  ferric  nitrate,  which  is  redut?ed  to  ferrous  nitrate  by  the 
excess  of  iron.  A  further  reduction  then  takes  place,  the  ferrous 
nitrate  being  converted  into  ammonia  und  magnetic  oxide  of  iron  : 
4Fe(iSr03)2  +  8H,0  +  llFe  =  4NH,N03  +  5Fe304.  When  ammonium 
nitrate  acts  on  metallic  iron,  nitrosyl-ammonium,  NH4NO,  is  formed  as 
an  intermediate  product. 

The  action  of  cobalt  and  nickel  on  their  nitrates  appears  to  be 
analogous  to  that  of  iron.  W.  C.  W. 

Reaction  without  the  Intervention  of  a  Solvent.  By  Lorin 
(Compt.  rend.^  92,  1231 — 1234). — Further  experiments  confirm  the 
results  previously  obtained  (this  Journal,  36,  689).  Formic  acid  is 
an  acid  of  considerable  chemical  activity,  and  displaces,  more  or  less, 
all  acids.  Its  power  of  combination  is  intermediate  between  that  of 
the  organic  acids  and  that  of  the  most  active  inorganic  acids.  The 
energy  of  the  action  of  acids  on  salts  depends  on  their  action  on  the 
bases  of  the  salts.  If  an  acid  combines  energetically  with  a  certain 
base,  its  action  on  a  salt  of  that  base  will  develop  a  considerable 
amount  of  heat.  As  a  rule,  the  action  of  a  series  of  acids,  for  example, 
the  fatty  acids,  on  the  same  salt,  develops  less  heat  the  higher  the 
position  of  the  acid  in  the  series.  Conversely  the  action  of  the  same 
acid  on  salts  of  the  fatty  acids  with  the  same  base  develops  more  heat 
the  higher  the  position  of  the  fatty  acid.  Formic  acid,  for  example, 
develops  more  heat  with  acetates  than  with  formates,  with  propionates 
than  with  acetates.  The  action  of  propionic  acid  on  zinc  oxide,  and 
of  butyric  and  valeric  acids  on  baryta,  does  not  conform  to  the  general 
rules.  The  parallelism  between  the  action  of  an  acid  on  a  base  and  its 
action  on  salts  of  that  base,  is  not  absolute.  In  some  cases  the  react- 
ing acid  and  the  acid  set  free  act  upon  one  another,  and  thus  the 
action  of  the  former  on  the  particular  salt  appears  to  be  more  energetic 
than  it  really  is.  In  their  mode  of  action,  formic  and  lactic  acids  show 
a  great  similarity,  but  the  latter  acts  on  potassium  dichromate  with 
much  greater  energy  than  the  former.  The  action  of  otlier  acids  on 
members  of  the  series  of  fatty  acids  is  less  energetic  the  higher  the 
position  of  the  fatty  acid  in  the  series.  C.  H.  B. 

So-called  "Chemical  Repulsion."  By  E.  Lecher  {Wieyi.  Al-ad. 
■  Ber.,  82  [2],  159— 163).— E.  J.  Mills  (Proc.  Roy.  Soc,  30,  No.  200) 
took  two  glass  plates,  in  one  of  which  there  were  two  openings ;  he 
spread  some  solution  of  barium  chloride  on  the  lower,  and  placed  the 
other,  with  the  holes  in  it,  on  the  first,  thus  forming  a  thin  layer 
between  the  two  of  a  solution  of  barium  chloride.  Into  both  the 
holes  in  the  upper  plate   sulphuric  acid  was  dropped;    the  reagent 
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spread  out  in  circles  from  both  centres,  but  the  circles  became  oval, 
and  finally  ceased  to  extend  towards  each  other,  leaving  a  slight  clear 
space  between  them,  called  by  Mills  a  "  line  of  no  chemical  action." 
As  these  two  circles  never  mixed  in  his  experiments.  Mills  concluded 
that  there  was  a  "-chemical  repulsion"  between  them,  and  he  con- 
sidered that  this  phenomenon  indicated  that  chemical  action  can  take 
place  at  a  distance. 

The  author  considers  some  point  between  the  two  rings  when  they 
are  already  somewhat  near  each  other ;  the  barium  chloride  molecules 
are  moving  equally  in  all  directions,  but  when  they  come  into  contact 
with  the  advancing  sulphuric  acid  they  are  prevented  from  returning, 
so  that  the  space  between  the  two  advancing  circles  becomes  void  of 
barium  chloride  molecules,  and  the  reaction  consequently  ceases  to  be 
further  propagated.  The  author  mixed  a  solution  of  barium  chloride 
with  one  of  potassium  ferrocyanid'e,  precipitated  the  barium  by  sul- 
phuric acid,  and  still  found  that  ferric  chloride  gave  a  blue  reaction. 
"When,  however,  the  mixture  of  barium  chloride  and  potassium  ferro- 
cyanide  is  placed  between  the  plates,  and  a  ring  is  produced  by  sul- 
phuric acid,  a  subsequent  addition  of  fierric  chloride  produces  no  action, 
showing  that  all  the  potassium  ferrocyanide  molecules  have  been 
mechanically  removed. 

By  placing  a  concentrated  solution  of  ferrio  chloride  between  the 
plates,  and  dropping  potassium  ferrocyanide  into  one  hole,  a  blue 
girdle  is  produced,  surrounded  by  a  broad  strip  as  clear  as  water,  the 
solution  of  ferric  chloride  itself  having  a  strong  yellow  colour  between 
the  plates.  Two  such  circles  approaching  each  other,  an  apparent 
repulsion  naturally  occurs,  but  this  apparent  repulsion  also  takes  place 
on  the  reaction  approaching  the  carefully  cleaned  edge  of  the  glass 
plate,  a  fine  "  line  of  no  chemical  action  "  occurring. 

The  author,  by  laying  a  circular  plate  with  a  hole  at  its  centre  upon 
a  somewhat  larger  one,  and  allowing  ferric  chloride  from  the  outside 
to  act  upon  the  contained  potassium  ferrocyanide,  succeeded  in  obtain- 
ing a  clear  circular  space  round  the  central  opening  surrounded  by 
the  blue  girdle.  Ferric  chloride  dropped  into  this  clear  space  produces 
no  reaction,  but  if  instead  potassium  ferrocyanide  be  dropped  into  it 
the  girdle  becomes  narrower,  and  finally  leaves  no  trace  whatever  of 
"  no  chemical  action.*' 

In  consequence  of  the  above-mentioned  experiments,  the  author 
cannot  but  conclude  that  the  phenomena  described  by  Mills  do  not 
require  for  their  elucidation  any  new  hypothesis  of  the  nature  of  action 
at  a  distance.  F.  L.  T. 


Inorganic   Chemistry. 


Densities  of  Liquid  Oxygen,  Hydrogen,  and  Nitrogen  in 
Presence  of  Inert  Liquids.  By  L.  Cailletet  and  P.  Hautefeuille 
{Comjpt,  rend.f  92,   1086 — 1090). — The  authors  have  determined  the 
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densities  of  oxygen,  hydrogen,  and  nitrogen  in  the  liquid  state  by 
determining  the  densities  of  liquid  mixtures  of  these  gases  with  car- 
bonic anhydride  and  nitrous  oxide  (compare  this  vol.,  p.  ^^7),  on  the 
assumption  that  each  constituent  of  the  mixtures  retains  its  own 
proper  volume.     Their  results  are  given  in  the  following  table  : — 


Pressure  in 


Density  in  tlie  liquid  mixture. 


Temp.            atmos.  Oxygen.  Hydrogen.  Nitrogen. 

r200                0-58  —  — 
<^  275                0-65  0-025  0-37 

[300               0-70  0-026  0-38 


23' 


0*84  —  0-41 

—  —  0-42 

0-88  0-032  0-43 

0-89  0-033  0-44 


The  mixtures  employed  contained  respectively  1  vol.  oxygen  and 
7  vols,  carbonic  anhydride ;  1  vol.  hydrogen  and  8  vols,  carbonic  anhy- 
dride ;  1  vol.  nitrogen  and  11-36  vols,  carbonic  anhydride.  The  liquid 
mixtures  are  more  compressible,  and  expand  more  rapidly  than 
carbonic  anhydride  alone.  The  addition  of  even  0'4  per  cent,  by  weight 
of  hydrogen  causes  the  carbonic  anhydride  to  increase  considerably  in 
volume,  and  alters  its  expansibility  and  critical  point,  but  does  not 
give  it  the  power  of  conducting  electricity. 

The  coefficients  of  dilatation  of  liquid  oxygen,  hydrogen,  and  nitro- 
gen between  0'^  and  —23°  are  practically  the  same,  and  the  three  liquids 
are  under  comparable  conditions.  Their  atomic  volumes  at  — 23° 
are:  oxygen,  17;  hydrogen,  30*3;  nitrogen,  31-8.  The  atomic  volume 
of  nitrogen  is  almost  double  that  of  phosphorus,  but  if  the  atomic 
weight  of  the  latter  is  taken  as  62*8,  a  number  corresponding  with  its 
specific  gravity  in  the  gaseous  state,  the  two  volumes  are  equal.  The 
atomic  volume  of  hydrogen  is  a  little  more  than  double  the  atomic 
volume  of  magnesium,  with  which  it  has  been  compared  by  Dumas. 
The  temperature,  —23°,  is  not  sufficiently  low  for  the  atomic  volume 
of  oxygen  to  equal  that  of  sulphur,  16.  The  values  thus  obtained  for 
the  atomic  volumes  of  these  three  elements  in  the  free  state  differ 
considerably  from  those  deduced  from  the  molecular  volumes  of  their 
compounds.  C.  H.  B. 

Proportion  of  Carbonic  Anhydride  in  the  Air.  By  A.  Muntz 
and  E.  Aubin  (Gompt.  rend.,  92,  1229 — 1230). — Since  December, 
1880,  the  proportion  of  carbonic  anhydride  in  the  air,  taken  G  meters 
from  the  ground,  at  the  Conservatoire  des  Arts  et  Metiers,  Paris,  has 
varied  between  2*88  and  4-22  in  10,000.  When  the  air  was  still  the 
proportion  varied  from  3*22 — 4'22  in  10,000.  During  breezy  weather 
the  amount  was  lower,  varying  from  2-89 — 3-1,  practically  the  same 
as  that  present  in  country  air.  The  highest  proportions  were  found 
during  heavy  snow  falls,  or  thick  fogs. 

Air  taken  4  meters  from  the  ground,  at  a  station  near  the  farm  of 
the  Institute  of  Agriculture,  contained,  during  the  day,  from  2*70 — 
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2'99  vols,  of  carbonic  anhydride  in  10,000,  the  mean  being  2*85. 
During  the  night  the  mean  was  3*00  vols.  These  results  confirm  those 
of  Reiset  (this  Journal,  36,  744,  and  38,  605).  The  proportion  of 
carbonic  anhydride  in  the  normal  air  varies  within  narrow  limits  ;  the 
mean  amount  found  in  the  neighbourhood  of  Paris  is  very  little  dif- 
ferent from  that  found  at  Dieppe.  The  maximum  variation  observed 
by  the  authors  is  3  in  100,000,  a  variation  identical  with  that  found  by 
Reiset.  It  would  appear  that  the  carbonic  anhydride  diffuses  with 
great  rapidity,  and  should  be  uniformly  diffused  through  the  different 
layers  of  the  atmosphere.  0.  H.  B. 

Action  of  Nitric  Acid  on  Metals.  By  E.  J.  Maumene  (Bull 
Soc.  Chim.  [-2],  35,  598 — 599). — It  is  well  known  that  by  the  action 
of  very  dilute  nitric  acid  on  tin,  stannous  nitrate  and  ammonia  are  pro- 
duced. By  rapid  rotation  of  a  gyratory  apparatus,  and  taking  care 
that  the  nitric  acid  comes  only  gradually  in  contact  with  the  tin,  the 
author  has  realised  the  necessary  conditions  for  the  conversion  of  the 
tin  into  the  protoxide,  and  of  the  nitric  acid  into  ammonia,  which 
may  be  expressed  by  the  equation — 

14Sn  +  2HNO3  +  9H^0  =  8SnO  +  6Sn  +  2NH3  +  7H2O. 

Other  metals  gave  similar  results,  dependent  upon  the  conditions  of 
the  reaction.  V.  H,  Y. 

Sulphuretted  Hydrogen.  By  P.  Casamajor  (Chem.  Nev^s,  44, 44). 
Skey,  in  1873,  published  some  interesting  observations  on  the  pro- 
duction of  sulphuretted  hydrogen  when  a  voltaic  couple  is  formed 
with  zinc  as  the  positive,  and  a  metallic  sulphide  as  the  negative  pole. 
The  author  has  applied  this  to  the  production  of  sulphuretted  hydrogen 
from  iron  sulphide,  which  refused  to  give  it  in  presence  of  sulphuric 
acid  diluted  with  ten  times  its  volume  of  water. 

Enough  mercury  is  put  in  a  bottle  to  cover  the  bottom  entirely; 
on  to  this  diluted  sulphuric  acid  is  poured,  and  some  pieces  of  zinc  are 
thrown  in,  which  immediately  sink  into  the  mercury,  forming  a  zinc 
amalgam  with  great  excess  of  mercury.  No  action  takes  place  between 
the  zinc  and  the  acid.  If  now  a  few  pieces  of  iron  sulphide  are  thrown 
into  the  bottle,  a  copious  production  of  sulphuretted  hydrogen  will 
take  place  from  the  surface  of  the  sulphide.  The  mercury  only  inter- 
venes indirectly  in  the  reaction,  and  does  not  require  to  be  renewed. 
In  place  of  iron  sulphide,  galena,  iron  pyrites,  and  copper  pyrites  have 
been  tried.     These  all  give  sulphuretted  hydrogen,  but  very  slowly. 

D.  B. 

Heat  of  Vaporisation  of  Sulphuric  Anhydride.  By  Berthelot 
(Bull.  Soc.  Chim.  [2],  35,  545). — The  heat  of  vaporisation  of  sulphuric 
anhydride  was  determined  by  comparing  the  heat  disengaged  by  dis- 
solving the  gaseous  and  the  solid  anhydride  in  water. 

The  author  found  for  SO3  (gas)  +  H3O  +  Aq  =  H2SO4  dilute  = 
+  49-2  cals.,  and  for  SO3  (solid)  +  H2O  +  Aq  =  H2SO4  dilute  = 
+  137'4cals. :  hence  the  heat  of  vaporisation  of  SO3  (80  grams)  =  — 11"8, 
a  number  approximately  equal  to  the  heat  absorbed  by  the  same  volume 
of  water  =  -12-3  cals.  V.  H.  V. 


I 
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Hydrochlorides  of  Metallic  Chlorides,  and  the  Reduction  of 
the  Chlorides  by  Hydrogen.  By  Beethelot  {Ann.  Vhim.  Phys. 
[5],  23,  85 — 93).  Many  metallic  chlorides  form  definite  compounds 
with  the  haloid  acids.  The  increased  solubility  of  lead,  silver,  and 
cuprous  chlorides  in  concentrated  hydrochloric  acid  is  probably 
due  to  such  a  combination.  The  heat  of  formation  of  these  com- 
pounds from  the  gaseous  haloid  acid  and  liquid  water  is  usually  not 
much  greater  than  the  heat  of  sohition  of  the  acid  in  the  water.  When 
cadmium  chloride  is  precipitated  from  its  aqueous  solution  by  concen- 
trated hydrochloric  acid,  and  a  current  of  hydrochloric  acid  gas  is 
passed  into  the  liquid,  the  compound  CdCl2,2HCl  +  ^HoO  is  obtained, 
in  hard,  brilliant,  sometimes  voluminous  crystals,  which  rapidly  decom- 
pose on  exposure  to  air,  losing  hydrochloric  acid.  On  the  other  hand, 
fused  anhydrous  cadmium  chloride  absorbs  traces  of  hydrochloric  acid 
gas,  even  at  high  temperatures.  Hydrobromide  of  cadmium  bromide 
was  prepared  in  the  same  way,  and  evidence  of  the  existence  of  a 
hydriodide  of  cadmium  iodide  was  obtained,  but  this  compound  could 
not  be  isolated,  owing  to  the  ease  with  which  it  dissociates.  The  author 
was  unable  to  isolate  the  hydrochloride  of  lead  chloride,  but  by  passing 
hydriodic  acid  gas  into  water  containing  lead  iodide  in  suspension,  and 
leaving  the  solution  to  cool,  the  compound  PbIo,HI  +  SHsO  was 
obtained  in  clear  yellow  crystals,  which  dissociate  when  exposed  to  air 
and  light,  hydriodic  acid  being  given  off,  and  a  small  quantity  of  iodine 
set  free.  When  heated,  the  crystals  decompose,  leaving  a  residue  of 
lead  iodide.  By  dissolving  silver  iodide  in  hydriodic  acid,  and  expos- 
ing the  solution  to  the  air,  hydriodide  of  silver  iodide,  3AgI,HI  + 
7H2O,  was  obtained  in  transparent,  crystalline  lamellas,  which  decom- 
pose when  exposed  to  air  and  light.  Another  hydriodide,  extremely 
soluble  in  hydriodic  acid,  also  appears  to  exist.  All  these  compounds 
are  decomposed  by  water  with  absorption  of  heat,  mainly  due  to  the 
liquefaction  of  the  solid  water  contained  in  the  hydrate.  Their  heats 
of  formation,  as  determined  by  means  of  this  decomposition,  are  given 
in  the  following  table  : — 

CdCla  +  2HC1  gas  -|-  7H2O  liquid  develops  +  40-2  cals. 
„  „  „      solid  „  +  30-0     „ 

Pbl2    +  HI       gas  +  5H2O  liquid 
„  „  „      solid  ,, 

3AgI   -I-  HI      ga&  -I-  7H2O  liquid 
„  „  „      solid  „ 

The  total  heat  of  formation  is  made  up  of  the  heat  of  formation 
of  the  hydrochloride  and  its  heat  of  hydration,  the  latter  in  all  proba- 
bility being  but  small. 

The  decomposition  of  mercurous  chloride  by  hydrochloric  acid,  with 
production  of  mercuric  chloride  and  free  mercurj^,  is  probably  due  to 
the  intermediate  formation  of  a  hydrochloride;,  and  the  conversion  of 
mercurous  chloride  into  mercuric  chloride  by  the  action  of  alkaline 
chlorides  is  probably  due  to  the  intermediate  formation  of  a  double 
chloride.      The  formation  of  hydrochlorides  probably  plays  an  im- 
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portant  part  in  tlie  reduction  of  certain  metallic  chlorides  by  hydro- 
gen. C.  H.  B. 

Hydrates  of  Calcium  Chloride.  By  H.  Lescceur  (Compt.  rend., 
92,  1158 — 1161). — Determinations  of  the  maximum  tensions  of  mix- 
tures of  calcium  chloride  and  water  clearly  indicate  the  existence  of 
three  distinct  hydrates,  CaCla  +  GHaO,  CaCla  +  4H2O,  and  CaClz  -f- 
2H2O,  and  point  to  the  probable  existence  of  a  mouohydrate, 
CaCl2  +  H2O.  The  authors  conclurle,  with  Wullner,  that  the  hex- 
hydrate  can  exist  at  100°,  but  only  in  presence  of  an  excess  of  water. 
If  attempts  are  made  to  isolate  it,  it  splits  up  into  CaCla  +  4H2O  and 
water.  The  tetrahydrate  exists  only  at  temperatures  below  129°. 
Thomsen's  thermo -chemical  researches  indicate  the  existence  of  the 
tetra-  and  hex-hydrates  only.  C.  H.  B. 

Action  of  Carbonic  Anhydride  on  Barium  and  Strontium 
Oxides.  By  F.  M.  Raoult  (Compt.  rend.,  92,  1110). — Like  quick- 
lime (this  vol.,  p.  348)  barium  and  strontium  oxides,  when  strongly 
heated,  readily  absorb  carbonic  anhydiide,  becoming  incandescent. 
Barium  oxide  becomes  more  luminous  than  strontium  oxide,  and 
strontium  oxide  more  luminous  than  calcium  oxide.  The  temperatures 
are  :  with  calcium  oxide,  900° ;  strontium  oxide,  1,050° ;  and  barium 
oxide,  1,200°.  In  no  case  can  the  normal  carbonate  be  produced  by 
direct  synthesis. 

Barium  dioxide,  when  heated  to  redness,  is  decomposed  by  carbonic 
anhydride,  with  evolution  of  oxygen  and  development  of  much  heat, 
which,  however,  is  not  sufficient  to  maintain  the  mass  for  any  length 
of  time  at  the  temperature  at  which  the  decomposition  takes  place. 

C.  H.  B. 

Crystallisation  of  Alums.  By  A.  Loir  (Compt.  rend.,  92,  1166 
— 1169). — The  author  finds  (1)  that  when  a  crystal  with  some  of  its 
angles  or  edges  broken  off  is  placed  in  a  saturated  solution  of  the 
same  salt,  the  reconstruction  of  the  fractured  parts  proceeds  more 
rapidly  than  the  growth  of  the  crystal  as  a  whole ;  (2)  that  different 
faces  of  a  crystal  have  different  powers  of  attraction  for  the  solution 
in  which  they  are  placed.  These  facts  are  very  evident  when  isomor- 
phous  salts  of  different  colours  are  employed.  When  a  crystal  of 
ordinary  alum,  with  some  or  all  of  its  edges  or  solid  angles  broken  off, 
is  placed  in  a  saturated  solution  of  chrome-alum,  the  original  regular 
form  of  the  crystal  is  restored  by  the  deposition  of  chrome-alum,  and 
if  the  fractures  have  not  been  very  deep,  it  is  easy  to  see  that  the  re- 
construction of  the  mutilated  edges  and  angles  has  been  more  rapid 
than  the  growth  of  the  faces  left  intact.  If  two  similar  crystals,  one 
unaltered,  the  other  mutilated,  are  placed  in  the  same  solution,  it  is 
found  after  some  time  that  the  latter  has  increased  in  weight  more 
rapidly  than  the  former,  and  the  difference  is  greater  the  deeper  the 
fractures.  A  cube  may  be  regarded  as  an  octohedron  with  its  solid 
angles  much  truncated,  and  it  behaves  in  the  same  way  as  an  octo- 
hedron with  its  angles  broken  off,  so  that  when  a  cubic  crystal  of 
alum  is  placed  in  a  solution  giving  octohedral  crystals,  it  increases  in 
weight  more  rapidly  in  proportion  to  the  original  weight  than  an  octo- 
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hedron  placed  in  the  same  solution.  On  the  other  hand,  if  a  cube  and 
an  octohedron  are  placed  in  a  solution  giving  cubic  crystals,  the  latter 
grows  more  rapidly  than  the  former.  When  a  cubo-octohedral  crystal 
of  ordinary  alum  is  placed  in  a  solution  of  chrome-alum,  the  latter  is 
deposited  much  more  rapidly  on  the  faces  of  the  cube  than  on  those  of 
the  octohedron.  If  the  immersion  is  continued  for  a  sufficient  length 
of  time,  the  whole  surface  of  the  crystal  becomes  covered  with  chrome- 
alum,  which,  however,  is  always  much  thicker  on  the  faces  of  the 
cube.  Similar  results  have  been  obtained  with  irregularly  developed 
crystals.  0.  H.  B. 

Decomposition  of  Water  by  Metallic  Iron.  By  E.  Ramann 
(Ber.,  14,  1433 — 1434). — Finely  divided  metallic  iron  slowly  decom- 
poses boiling  water.  For  example,  12  e.c.  of  hydrogen  were  obtained 
by  boiling  10  grams  of  iron  (prepared  by  reduction  in  hydrogen)  in 
water  for  an  hour. 

Iron  amalgam  cannot  be  prepared  by  heating  together  dry  sodium 
amalgam  and  finally  powdered  metallic  iron,  but  if  a  small  quantity  of 
water  is  a,dded  to  the  mixture,  a  copious  evolution  of  hydrogen  takes 
place,  and  an  amalgam  of  iron  is  formed. 

By  carefully  squeezing  the  product  to  remove  the  excess  of  mercury, 
a  crystalline  amalgam  is  obtained  which  contains  15*75  percent,  of  iron 
corresponding  to  the  formula  Hg3Fe2.  The  amalgam  slowly  undergoes 
spontaneous  decomposition.  It  rapidly  decomposes  when  subjected  to 
strong  pressure.  W.  C.  W. 

Sodium  Tungstoborate.  By  D.  Klein  (Bull.  Soc.  GTdm.  [2],  35, 
495 — 497). — A  continuation  of  the  author's  former  researches  (this 
vol.,  p.  8).  On  evaporating  sodium  boroduodecitungstate  to  dryness 
with  a  large  excess  of  hydrochloric  acid,  the  tungstic  acid  separates 
out,  and  on  taking  up  with  water  the  sodium  tungstoborate  dissolves. 
The  salt  is  very  soluble  in  water,  and  crystallises  out  in  regular  octo- 
hedra;  it  has  the  constitution  9W03,Ba03,Na20,3H20.  By  treating  in 
a  similar  manner  a  hydrochloric  acid  solution  of  sodium  biborodecitung- 
state,  clinorhombic  crystals  are  obtained  of  composition — 

7W03,B,03,2Na20,llH,0. 

These  formulae  the  author  gives  with  all  reserve.  V.  H.  V. 

Cadmium  Tungstoborate.  By  D.  Klein  {Bull.  Soc.  GMm.  [2], 
35,  492 — 495). — On  adding  a  warm  solution  of  barium  chloride  to 
a  concentrated  boiling  solution  of  tetra-sodium  duodecitungstate,  the 
barium  salt  is  precipitated.  On  suspending  the  precipitate  in  water 
acidulated  with  hydrochloric  acid  it  dissolves,  and,  on  evaporation,  the 
bibarium  tungstoborate  separates  out  in  magnificent  octohedrons  of  the 
composition  9WO3B2O3  +  2BaH202  +  I8H.3O.  On  decomposing  the 
barium  salt  with  cadmium  sulphate,  the  corresponding  cadmium  salt 
is  obtained  of  the  composition  9WO3B2O3  -f  2CdH202  +  ISH^O. 

The  author  remarks  on  the  similarity  of  crystalline  form  and  sp.  gr. 
of  the  corresponding  salts  of  metatungstic  and  tungstoboric  acids. 
He  also  proooses  to  use  a  nearly  saturated  solution  of  cadmium  tungs- 
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toborate  of  sp.  gr.  3*28,  as  a  means  for  separating  the  mineral  con- 
stituents of  rocks  of  varying  sp.  gr.,  instead  of  a  solution  of  potassium 
mercury  iodide,  whicli  has  been  adopted  for  this  purpose. 

V.  H.  V. 

The  Titanotungstates.  By  D.  Klein  (Bull.  8oc.  CJdm.  [2],  36, 
17 — 18). — This  paper  contains  the  researches  of  the  late  Raoul 
Lecarme  on  the  titanotungstates.  According  to  this  chemist,  the  ti- 
tanotungstates are  separable  into  two  classes,^  the  titanoduodecitung- 
states  analogous  to  the  silicoduodecitungstates  of  Marignac,  and  the 
titanodecitungstates  analogous  to  the  silicodecitungstates. 

These  acids  are  tetrabasic ;  their  formulas  are^ — 

12W03,TiOo,4H20  -f  ^Aq, 
10WO2,TiO2,4H2O  -h  mAq. 

In  order  to  obtain  the  acids,  the  insoluble  mercurous  salts  are  de- 
composed by  hydrochloric  acid,  and  the  liberated  acid  evaporated  in  a 
vacuum.  The  author  alludes  to  the  variety  of  combinations  of  tungstic 
acid,  and  their  analogy  to  homologous  series  of  organic  compounds. 

V.  H.  V. 

Silico-Molybdates.  By  F.  Parmentiee  (Compt  rend.,  92,  1234— 
1235). — Ammonium  silico-molybdate  is  obtained  in  small  yellow  octo- 
hedrons,  by  mixing  nitric  acid  solutions  of  ammonium  molybdate  and 
an  alkaline  silicate.  It  may  be  purified  by  solution  in  water,  from  which 
it  is  precipitated  on  addition  of  an  ammonium  salt.  The  silico-molyb- 
dates  of  potassium  and  sodium  may  be  obtained  in  a  similar  manner. 
Thallium  silico-molybdate  is  formed  when  either  of  the  preceding  com- 
pounds is  decomposed  by  a  thallium  salt.  It  is  a  dense  crystalline 
yellow  powder,  but  the  form  of  the  crystals  cannot  be  determined. 
Analysis  of  these  salts  leads  to  the  formula  2IlO.Si02.13Mo03  +  ^2^H40. 
The  ratio  of  base  to  acid  is  1  :  7,  a  ratio  frequently  observed  in  the 
compounds  of  molybdic  acid.  The  author  has  obtained  white,  per- 
fectly crystallised  sllico-molybdates,  containing  less  silica  than  the 
preceding  compounds,  and  less  soluble.  G.  H.  B. 

Solubility  of  Silver  Chloride  in  Hydrochloric  Acid.    By  F. 

UuYSSEN  and  E.  Vaeenne  (Bull.  Soc.  Chim.  [2],  36,  5—11). — The 
solubiUty  of  silver  chloride  in  hydrochloric  acid  has  been^  studied  by 
Stas,  Pierre,  and  more  recently  by  Ditto  (this  vol.,  p.  786). 

The  method  of  procedure  adopted  by  the  author  was  as  follows :  a 
standard  solution  of  silver  nitrate  was  added  to  the  requisite  quantity 
of  a  standard  solution  of  hydrochloric  acid,  and  then  the  excess  of  the 
same  solution  required  to  dissolve  the  known  weight  of  precipitate 
obtained  was  determined.  The  authors  found  that  1  part  of  silver 
chloride  required  244  parts  of  hydrochloric  acid  for  solution.  Although 
the  addition  of  water  decreases  the  solubility  coefficient,  yet  the  de- 
crease is  not  directly  proportional  to  the  quantity  of  water  so  added. 
Thus  for  eight  times  the  quantity  of  water  added,  the  solubility  co- 
efficient is  only  doubled.  The  presence  of  foreign  metals  assists  the 
solution  to  a  slight  degree.  It  was  ascertained  that  the  presence  of 
mercurous  chloride  retards  to  an  extraordinary  degree  the  solution  of 
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silver  chloride,  one  part  of  whicli  in  presence  of  even  a  small  quantity 
of  mercnrous  chloride  requiring  3,158,152  parts  of  hydrochloric  acid. 

V.  H.  V. 

Amalgams.  By  Y.  Merz  and  W.  Weith  (Ber.,^  14,  1438—1447). 
— The  authors  have  exposed  amalgams  of  gold,  silver,  copper,  lead, 
tin,  bismuth,  zinc,  and  cadmium,  to  the  temperature  of  boiling  sulphur, 
boiling  mercury,  and  boiling  diphenylamine  for  several  hours,  and 
find  that  the  mercury  is  completely  or  almost  completely  expelled. 
Amalgams  of  potassium  or  sodium  lose  their  mercury  slowly.  The 
melting  points  of  these  amalgams  are  interesting. 

Potassium.        Melting  point. 


Sodium. 

Melting  point. 

3"0  per  cent. 

152—160° 

4-7        „ 

305—315 

9  3 

276—299 

14-0 

170—190 

29-2 

175—180 

37-9 

152—159 

2*7  per  cent. 

75° 

37        „ 

160—170° 

47 

175—184 

6-5 

198—206 

9-8 

240—245 

18-2 

175—185 

29-8 

147—152 

W.  C.  W 

Solubility  of  Mercurous  Chloride  in  Hydrochloric  Acid.  By 
F.  RuTSSEN  and  E.  Varenne  (Gompt.  rend.,  92,  1161 — 1163). — The 
solubility  of  mercurous  chloride  in  hydrochloric  acid,  unlike  that  of 
silver  chloride,  depends  on  the  time  during  which  it  has  remained  in 
contact  with  the  acid.  The  following  table  gives  the  amount  of  freshly 
precipitated  mercurous  chloride  dissolved  by  different  quantities  of  the 
concentrated  acid. 

Ratio  between  weiglit 
of  Hg^CL  dissolved,  iind 

c.c.  of  Acid.       Containing  HCl.  Hg2CL  dissolved.  weiglit  of  acid. 

262         115-0931  grams  0-0136  gram  1  :    8,462 

712         312-1764      „  0-0272     „  1  :  11,845 

1,146         502-4637      „  0-0408     „  1  :  12,316 

1,250         548-0625      „  0-0544     „  1  :  10,075 

6,000  2630-7000      „  0-1088     „  1  :  24,179 

The  coefficient  of  solubility  decreases  as  the  quantity  of  mercurous 
chloride  present  increases.  When  the  mercurous  cliloride  is  left  in 
contact  with  the  acid  for  several  days,  it  slowly  dissolves  until  a  point 
is  reached,  perhaps  due  to  the  conversion  of  the  mercurous  into  mer- 
curic chloride,  at  which  solution  proceeds  rapidly.  For  example, 
oO  c.c.  of  acid  which  had  dissolved  with  dilliculty  00816  gram  mer- 
curous chloride  in  seven  davs,  dissolved  as  much  as  0-6526  gram  dur- 
ing the  last  hour  of  the  seventh  day.  The  smaller  the  quantity  of 
acid  present,  the  sooner  is  this  period  of  acclerated  solubility  reached. 
From  the  following  table,  which  gives  the  maximum  quantities  of  mer- 
curous chloride  dissolved  by  different  volumes  of  hydrochloric  acid  of 
37  per  cent.,  it  will  be  seen  that  the  final  coefficient  of  solubility  dimi- 
nishes as  the  quantity  of  acid  increases. 
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Ai^d  used. 

Hg2Cl2  dissolved. 

25  e.c. 

0-984  gram. 

^0   .„ 

1-990      ,, 

75    „ 

0-947      „ 

100    „ 

2-437      „ 

3.75    ,, 

5-259      „ 

Hg2Cl2 

dissolved. 

A 

( 

Alone. 

In  presence  of  AgCl. 

■0-984 

1-048 

1-990 

3-846 

.0-947 

3-007 

2-437 

3^965 

5-259 

10-436 

Mercurous  chloride  is  more  soluble  in  hydrochloric  acid  in  presence 
of  silver  chloride  than  when  alone.  The  following  table  gives  the 
quantity  dissolved  in  both  cases,  the  silver  and  mercurous  chlorides 
being  present  in  equivalent  proportions  : — 


HCl. 

25 

50 

75 
100 
S75 

When  hydrogen  smlphide  is  passed  into  a  hydrochloric  acid  solution 
of  silver  chloride  and  mercurous  chloride,  a  precipitate  is  formed,  the 
colour  of  which  varies  from  bright  yellow  to  orange-yellow,  according 
to  the  relative  proportions  in  which  the  two  chlorides  are  present. 

a  H.  B. 

Action  of  Flame  on  Platinum.  By  A.  Remont  {Bull.  Soc. 
Ghim.  [2],  35,  486). — It  is  generally  supposed  that  the  carbonaceous 
deposit  formed  on  platinum  when  heated  iu  a  reducing  flame  contains 
so  small  a  proportion  of  platinum  that  it  may  be  neglected  in  most 
determinations.  But  the  author  ©btained  in  a  particular  case  by  the 
calcination  of  0'022  gram  of  such  a  deposit,  O'Ol  gram  of  the  metal. 
He  considers  this  disintegration  of  the  metallic  platinum  to  be  due  to 
the  combined  action  of  the  carbon  and  the  high  temperature  ;  but  in 
the  case  of  burning  gas,  it  is  caused  not  by  carbon  in  suspension,  but 
rather  by  one  or  more  of  the  gaseous  constituents  of  the  flame. 

V.  H.  V. 


Organic    Chemistry. 


i 


Monobromethylene.  By  M.  Kutschjiroff  (Ber.^  14, 1532—1539). 
— Attempts  to  prepare  an  aldehyde  by  the  action  of  water,  water  and 
lead  oxide,  moist  silver  acetate,  or  silver  oxalate  on  monobromethylene 
were  unsuccessful,  the  monobromethylene  decomposing  into  acetylene 
and  hydrobromic  acid.  On  oxidation  with  chromic  acid  or  potassium 
permanganate,  monobromethylene  yields  formic,  carbonic,  and  oxalic 
acids.  The  formation  of  aldehyde,  when  monobromethylene  is  treated 
•with  sulphuric  acid  or  mercuric  acetate,  is  due  to  a  secondary  reaction. 
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Acetylene  is  formed  in  the  first  instance,  arid  this  is  converted  into 
aldehyde  by  contact  with  water  and  mercuric  bromide  at  the  ordinary 
temperature,  and  also  by  the  action  of  sulphuric  acid. 

w.  c.  w. 

Direct  Addition  of  Water  to  the  Hydrocarbons  of  the  Acety- 
lene Series.  By  M.  Kutscheroff  (Ber.,  14, 1540 — 1542). — Acetylene 
is  converted  into  aldehyde  if  it  is  left  in  contact  with  mercuric  bromide 
and  water  at  100°  in  a  sealed  flask.  Under  similar  conditions,  allylene 
is  converted  into  acetone,  and  valerylene  into  a  ketone  of  the  composi- 
tion C5H10O.  W.  C.   W. 

Organic  Nitroprussides.  By  O.  BernheImer  (Wien.  AJcad.  Ber. 
[2],  80,  328 — 330). — Tetramethylammonium  nitroprusside  is  formed 
by  precipitating  sodium  nitroprusside  with  silver  nitrate,  and 
acting  on  tetramethylammonium  iodide  with  the  silver  nitroprus- 
side. On  concentrating  the  bright  red  filtered  solution  on  the  water- 
bath,  it  deposits  fine  ruby-coloured  prismatic  crystals  often  an  inch 
long.  No  measurements  could  be  made  on  account  of  the  rapid 
efflorescence  on  exposure  to  the  air.  The  air-dried  salt  contained  ^HgO. 
The  composition  of  the  dried  salt  agrees  with  the  formula 

(Me,N)2FeCy5NO. 

It  is  very  readily  soluble  in  alcohol  and  in  water,  not  at  all  in  ether. 
With  the  sulphides  of  the  alkalis,  the  aqueous  solution  gives  an  intense 
purple-red  colour,  rapidly  turning  to  blue,  characteristic  of  the  nitro- 
prussides. Potassium  hydroxide  produces  an  orange  colour.  On 
heating  the  salt,  complete  decomposition  occurs,  with  evolution  of 
combustible  gases. 

Tetrethylammonium  nitroprusside,  (Et4l^)2FeCy5NO,  is  prepared 
in  a  precisely  similar  manner,  and  resembles  the  methyl  compound 
very  closely.  It  effloresces  quite  as  readily,  and  the  air-dried  salt 
retains  1  mol.  H2O.  F.  L.  T. 

Influence  of  Isomerism  on  the  Etherification  of  Alcohols 
and  Acids.  By  N.  Mensciiutkin  (A7in.  Ohlni.  Fhi/s.  [5],  23,  14 — 81 
— Compare  this  vol.,  36).  The  results  given  in  the  first  part  of  this 
paper  concerning  the  etherification  of  glycols  and  polyhydric  alcolujls 
have  already  been  published  (this  vol.,  144  and  146).  As  in  the  case 
of  the  monhydric  alcohols,  the  primary  glycols  have  the  highest 
initial  rate  and  limit  of  etherification,  and  the  tertiary  have  the  lowest, 
whilst  the  secondary  and  intermediate  glycols  occupy  intermediate 
positions.  The  limit  of  etherification  of  the  primary  glycols  is  lower 
than  that  of  the  corresponding  primary  monhydric  alcohols,  and  the 
same  holds  good  for  the  secondary  and  tertiary  glycols  and  alcohols. 
It  would  follow  therefore  that  the  decrease  in  value  of  the  primary 
and  secondary  OH  groups  will  be  greater  tlie  higher  the  total  number 
of  such  groups  contained  in  the  alcohol.  This  is  probably  the  prin- 
cipal cause  of  the  diminution  in  the  limit  of  etherification  for  glycerol, 
erythrol,  and  mannitol.  The  decrease  in  the  limit  of  etherification, 
with  increase  in  the  number  of  OH  groups  in  an  alcohol,  leads  to  the 
supposition  that  polyhydric  alcohols  may  exist,  which  will  not  yield 
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ethers  by  the  direct  action  of  acid,  and  the  ethers  of  which,  when 
formed,  will  be  very  readily  decomposed  by  water.  When  an  increas- 
ing number  of  molecules  of  acetic  acid  act  on  1  moL  of  glycerol,  the 
rate  of  action  is  not  uniform,  but  decreases  as  the  number  of  mole- 
cules of  the  acid  increases.  This  is  not  due  to  a  difference  in  the 
functions  of  the  OH  groups,  for  a  similar  result  is  obtained  with 
ethylene  glycol,  in  which  both  the  OH  groups  are  primary. 

Influence  of  Isomerism^  Sfc,  on  the  Btherification  of  Acids. — The  same 
method  of  experiment  was  adopted  as  in  the  case  of  the  alcohols,  iso- 
butyl  alcohol  and,  in  some  cases,  ethyl  alcohol  being  employed.  The 
purity  of  the  acids  was  controlled  by  titration  with  standard  baryta 
solution,  rosolic  acid  being  used  as  an  indicator.  With  the  primary 
acids,  the  exact  point  of  neutralisation  could  be  readily  ascertained,  but 
with  the  tertiary  acids,  the  salts  of  which  are  easily  decomposed  by 
water,  the  determination  of  the  end  point  of  the  reaction  was  much 
more  difficult,  owing  to  the  persistence  of  the  intermediate  shades  of 
colour. 

Saturated  Monobasic  Acids. — The  results  obtained  are  given  in  the 
following  table :  — 

Etherification  of  Isohutyl  Alcohol  at  155°. 
Initial  velocity. 

Absolute.  RelatiTC,  Limit. 
Primary  Acids — 

Formic  acid 61-69  96-04  64-23 

Acetic  acid  44-36  65-38  67-88 

Propionic  acid 41-18  59-94  68-70 

Normal  butyric  acid    33-25  47-82  69-52 

Normal  caproic  acid    33-08  47-38  69-81 

Normal  caprylic  acid 30*86  43*26  70-87 

Secondary  Acids — 

Isobutyric  acid 29-03         41*76  69*51 

Methylethylacetic  acid   ....      21*50         29*16  73*73 

Tertiary  Acids — 

Trimethylacetic  acid 8*28         11*39  72*65 

Dimethylethylacetic  acid ....      3*45  4*55  74*15 


i 


Etherification  of  Ethyl  Alcohol  at  155"^. 

Initial  velocity.  "Alj 

' ' .  m^ 

Absolute.  Relative.  Limit.          ^HH 

Primary  Acids —  4^1 

Acetic  acid   46-95  70-52  66-57       ^^^ 

Normal  butyric  acid    36-00  52-.34  68-77 

Normal  caproic  acid 34-62  48-16  6980 

Tertiary  Acid — 

Dimethylethylacetic  acid    ..  5*43  7*35  73*88 

The  initial   rate   of   etherification,  both  absolute  and   relative,   is 
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greatest  for  tlie  primary,  less  for  the  secondary,  and  still  less  for  the 
tertiary  acids.  The  differences  are  so  great  that  the  initial  rate  of 
etherification  may  be  employed  as  a  means  of  determining  the  struc- 
ture of  an  acid.  For  example,  the  absolute  initial  velocity  for  normal 
caproic  acid  is  33'08  ;  that  for  the  tertiary  acid  is  only  3"45.  With  the 
primary  acids,  the  rate  of  etherification  rapidly  diminishes,  and  the 
limit  is  soon  reached ;  with  the  secondary  acids,  the  diminution  is 
more  gradual,  whilst  in  the  case  of  tertiary  acids,  the  progress  of 
etherification  is  extremely  slow,  and  it  is  necessary  to  heat  the  mix- 
ture of  acid  and  alcohol  for  from  500  to  600  hours  before  the  limit  is 
reached;  in  fact,  the  limit  for  tertiary  acids  containing  7  and  10  carbon- 
atoms  could  not  be  determined.  For  all  the  acids,  the  initial  rate 
decreases  with  an  increase  in  molecular  weight.  In  the  case  of  the 
first  three  members  of  the  primary  series,  the  diminution  is  consider- 
able, but  the  higher  members  show  only  slight  differences,  i.e.,  above 
a  certain  molecular  weight,  the  initial  rate  tends  to  become  constant. 
The  following  numbers  show  that  the  difference  between  the  etherifi- 
cation powers  of  two  acids  is  the  same,  whether  measured  by  their 
action  on  isobutyl  or  on  ethyl  alcohol : — 

Initial  velocity. 

Absolute.  Relative. 

Acetic  acid  and  isobutyl  alcohol 44* 36  65  38 

Butyric  acid  „         „  „       33*25  47'82 

Differences 1111  17-54 

Acetic  acid  and  ethyl  alcohol 46*95  7052 

'    Butyric  acid  „       ,,  „       36-00  52-34 

Differences 10-95  18*18 

Acetic  acid  and  isobutyl  alcohol 44*36  65-38 

Tertiary    caproic    acid    and    isobutyl 

alcohol    3-45  4*65 

Differences 40-91  6073 

Acetic  acid  and  ethyl  alcohol 46*95  70*52 

Tertiary  caproic  acid  and  ethyl  alcohol       5*43  7*35 

Differences 41*52  6317 

From  this  it  would  follow  that  if  the  etherification  rate  of  an}^  alco- 
hol with  one  acid  is  known,  its  rate  with  other  acids  of  the  same  series 
can  be  calculated  from  the  numbers  given. 

It  would  appear  that,  below  a  certain  molecular  weight,  the  consti- 
tution of  an  acid  does  not  affect  its  power  of  etherification,  butyric 
and  isobutyric  acids,  for  example,  giving  practically  the  same  limits. 
On  the  other  hand,  the  limit  for  tertiary  caproic  acid  is  higher  than 
that  of  the  normal  acid,  and  it  may  be  stated  as  a  general  rule  that 
the  secondary  and  tertiary  acids  give  higher  limits  of  etherification 
than  the   primary   acids.      The  limit  of    etherification    for  acids   of 
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analogous  constitution  increases  with  an  increase  in  molecular  weight. 
In  the  acetic  series,  the  difference  between  the  two  successive  acids 
diminishes  as  the  series  is  ascended,  and  the  limit  tends  to  become 
constant. 

The  author  made  experiments  with  heptoic  acid  (m.  p.  20 — 25° ; 
b.  p.  202—203°),  and  decoic  acid  (b.  p.  250—258),  obtained  by  M. 
Parloff  by  the  oxidation  of  diamylene,  with  a  view  to  determine  their 
constitution.  The  initial  rate  of  heptylic  acid  was  0-42,  that  of  decoic 
acid  0-49  ;  in  neither  case  could  the  limit  be  determined.  Both  acids 
therefore  belong,  in  all  probability,  to  the  tertiary  series. 

Non-saturated  Monobasic  Acids. — The  following  results  were  ob- 
tained : — 

Primary  Acids. 

Initial  Telocity. 


Series. 

CnH2«_202 

J) 

CmH2»_802 

Acid. 
Hydrosorbic  acid  .... 

)>            55     

Phenylacetic  acid .... 
Phenylpropionic  acid 

Secondary 
Crotonic  acid 

Absolute. 

. .      43-00 
. .      42-99 
. .     48-82 
..     40-26 

Acids. 
..      12-12 

Relative. 

60-70 
6205 
66-08 
55-90 

16-80 
16-57 
15-48 

4-27 
10-65 
11-87 

8-69 
8-24 

Limit. 

70-83 
69-28* 
73-87 
72-02 . 

72-12 

..      11-64 

70-23* 

C»H2M_lo02 

CMH2W-2O2 
CnH.2n-i02 
C„H2M_802 

Cinnamic  acid 

Tertiary 

Ethylcrotonic  acid    . . 
Sorbic                 „ 
Benzoic               „ 
Paratoluic          ,, 
Cuminic             ,, 

..      11-55 

Acids. 

2-97 
7-96 
8-62 
6-64 
6-24 

74-61 

69-26 
74-72 
72-56 
76-52 
75-91 

The  etherification  of  the  non-saturated  monobasic  acids  is  strictly 
analogous  to  that  of  the  saturated  acids.  The  initial  rates  are  some- 
what higher  for  the  primary  and  tertiary  non-saturated  acids  than  for  the 
saturated  acids  containing  the  same  number  of  carbon  atoms,  and  the 
differences  are  greater  the  less  the  degree  of  saturation  of  the  non- 
saturated  acids,  i.e.f  the  more  nearly  an  acid  is  saturated  the  lower  is  its 
rate  of  etherification.  For  the  secondary  acids,  however,  the  reverse  is 
apparently  the  case.  The  diiferences  between  primary  and  correspond- 
ing tertiary  acids  in  the  non-saturated  series  are  more  marked  than 
similar  differences  in  the  saturated  series.  The  etherification  rates  of 
hydrosorbic  acid  indicate  that  it  is  a  primary  acid.  Its  formula  may, 
therefore,  be  either  CH2 !  CPr.COOH,  or,  as  Pittig  has  proposed  — 

CHMe :  CH.CH2.CH2.COOH. 

The  initial  rate  of  sorbic  acid  indicates  that  it  is  a  tertiary  acid,  and  it 
may  have  the  constitution  PrC  :  C.COOH.  This  point  requires  further 
investigation.     As  in  the  case  of  the  saturated  acids,  the  progress  of 

*  "With  ethyl  alcohol. 
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efcherifi cation  is  apparently  slower  with  secondary  and  tertiary  than 
with  primary  acids.  Comparing  the  initial  rates  of  the  two  series  we 
have  the  following  numbers  : — 

Saturated  Acids. 

Primary  acids 30'86— 44-36 

Secondary  „     21-0.5— 29-03 

Tertiary        „     3'45—  8-28 

Non-saturated  Acids. 

Primary  acids 40*26—48-82 

'      Secondary    „     11-55—12-12 

Tertiaiy       „ 2-97—  8-62 

As  in  the  saturated  series,  the  constitution  of  an  acid  has  but  little 
effect  on  its  limit  of  etherification,  but  the  tertiary  acids  have  a  some- 
what higher  limit  than  the  primary  secondary  acids.  The  non-satu- 
rated acids  have  a  higher  limit  than  the  saturated  acids  containing 
the  same  number  of  carbon-atoms. 

At  155°  isocrotonic  acid  is  converted  into  the  secondary  acid,  and 
metacrylie  acid  is  rapidly  transformed  into  a  solid  polymeride  ;  tetrolic 
acid  splits  up  into  allylene  and  carbonic  anhydride.  The  etherifica- 
tion rates  of  these  acids  could  not  therefore  be  determined. 

C.  H.  B. 

Ethylene  Chlorhydrin.  By  Beethelot  {Gompt.  rend.,  93,  185 — 
190). — The  readiness  with  which  ethylene  oxide  combines  directly 
with  acids  is  easily  explained  on  thermochemical  principles.  The  re- 
action, C2H4O  (gas)  -f  HCl  (gas)  =  C2H5CIO  (liquid),  disengages  -f  36 
cals.,  a  number  which  is  comparable  with  the  heat  of  formation  of 
ammonium  chloride,  NH3  -|-  llCl  =:  NH4CI  (solid),  disengages  42*5 
cals.  These  thermochemical  phenomena  bear  out  Wurtz's  comparison 
of  ethylene  oxide  to  a  base,  which  is  further  supported  by  the  facts 
that  ethylene  oxide  and  hydrochloric  acid  combine  even  in  very  dilute 
solutions  with  sensible  evolution  of  heat.  This  combination  explains 
a  reaction  observed  by  Wurtz  between  ethylene  oxide  and  the  metallic 
chlorides,  if  it  be  granted  that  a  small  quantity  of  the  chloride  is  de- 
composed by  water  present  into  the  corresponding  hydroxide  and 
hydrochloric  acid,  which  latter  combines  in  its  turn  with  the  ethylene 
oxide.  At  the  same  time  the  comparison  of  ethylene  oxide  to  a  base 
is  not  complete,  for  this  body  will  not  combine  with  acetic  acid  in 
dilute  solutions. 

The  heat  of  formation  of  ethylene  chlorhydrin  from  glycol  and 
hydrochloric  acid  is  deduced  by  the  author  to  be  C.HeOz  (liquid) 
-H  HCl  (gas)  =  C2H5CIO  (liquid)  -f-HOs  (liquid)  =  -f  L?-!  cals.,  whilst 
from  ethylene  and  hypochlorous  acid  it  is  C2H4  -f  HCIO  (dilute)  = 
C2H5CIO2  (dilute)  =  -f  66-9  cals.  V.  H.  V. 

Relation  of   various    Sugars    to    Fehling's    Solution.      By 

P.  SoxHLETand  others  {Bied.  Oeutr.y  1881,  268—272). — Soxhlet  puri- 
fies dextrose  by  crystallisation  from  methyl  alcohol,  obtaining  it  in 
snow-white  crusts ;  the  compound,  CeHiaOe  +  i^aO,  he  was  unable  to 


888  ABSTRACTS  OF  CHEMICAL  PAPERS. 

produce.     1  mol.  of  purified  milk-sugar  he  found  reduced  from  7*43  to 
7*85  mols.  of  copper,  lactose  from  4*7  to  4*9,  and  maltose  6*09. 

J.  K.  C. 

Modification  of  Starch.  By  F.  Musculus  (Bted.  Cenfr.,  1881, 
355). — Starcli  may  be  crystalline  or  colloid ;  when  colloid  it  is  soluble 
in  water,  is  coloured  blue  by  iodine,  does  not  diffuse,  and  is  easily 
attacked  by  ferments  and  acids ;  is  readily  converted  by  hot  water  into 
an  insoluble  condition,  which  is  not  attacked  by  acids  and  ferments, 
and  is  coloured  red  or  yellow  by  iodine.  After  treatment  with  strong 
acids  or  soda  it  is  reconverted  into  the  first  form.  Crystalline  starch 
is  soluble  in  water  up  to  60°,  diff'uses  and  ferments ;  the  separate 
crystals  are  not  coloured  by  iodine,  but  the  solution  is  coloured  red, 
and  becomes  blue  on  evaporation.  E.  W.  P. 

Laevulan:  a  new  Species  of  Gum  occurring  in  Beetroot 
Molasses.  By  E.  0.  v.  Lippmann  (Ber.,  14, 1509— 1512).— The  name 
Icevulan  is  given  by  the  author  to  a  new  species  of  gum  which  was 
found  in  the  form  of  a  gelatinous  precipitate,  on  the  walls  and  bottom 
of  a  reservoir,  in  which  the  refuse  liquors  from  Stefien's  process  for 
desiigarising  molasses  had  remained  for  a  considerable  time  during 
very  cold  weather.  The  precipitate  is  insoluble  in  lime-water,  alcohol, 
water,  and  in  a  solution  of  sugar.  It  was  purified  by  the  method 
which  Scheibler  employed  (Zeitschriftfiir  Biibenzucker  Industrie,  1874, 
309)  for  the  purification  of  dextran. 

Pure  Isevulan,  CeHioOg,  is  a  white  amorphous  body,  which  melts  at 
250°  with  complete  decomposition.  The  anhydrous  compound  dis- 
solves in  hot  water,  and  on  cooling  the  solution  solidifies  to  a  colourless 
jelly.  After  continued  boiling  it  becomes  soluble  in  cold  water.  The 
precipitate,  which  is  thrown  down  on  the  addition  of  alcohol  to  a 
neutral  solution  of  Isevulan  in  lime-water,  is  soluble  both  in  cold  and 
in  hot  water.  Laevulan  is  strongly  laevogyrate,  its  specific  rotatory 
power  being  —  221°.  It  is  converted  into  leevulose  by  the  action  of 
dilute  sulphuric  acid  at  120°,  and  on  oxidation  it  yields  mucic  acid. 

w.  c.  w. 

Chloropropaldehyde.  By  E.  Gkimaux  and  P.  Adam  (Bull  Sac. 
Chim.  [2],  36,  22 — 24). — By  the  direct  combination  of  acrolein 
with  hydrochloric  acid,  Geuther  and  Cartmell  obtained  a  crystalline 
substance,  which  was  shown  subsequently  by  Krestownikoff"  (Abstr., 
1880,  234)  to  be  a-chloropropaldehyde,  CH^Cl.CHa.CHO.  By  ex- 
posing acrolein  saturated  with  hydrochloric  acid  to  a  freezing  mixture, 
the  authors  obtained  the  para-chloropropaldehyde  in  the  form  of  large 
transparent  needles  (m.  p.  33*5°)  ;  it  distils  without  alteration  at 
170 — 175°  under  a  pressure  of  12 — 15  mm.  It  is  a  very  stable  com- 
pound, and  has  no  cupric  oxide  reducing  power. 

By  distilling  parachloropropaldehyde  with  potassic  hydroxide, 
the  authors  prepared  metacrole'in,  which  crystallises  in  large  trans- 
parent plates  (m.  p.  45°)  ;  its  vapour-density,  5*8,  corresponded  with 
the  formula  C9H12O9.  Metacrolein  in  chloroform  solution  readily 
takes  up  bromine,  and  is  converted  into  dibromopropaldehyde,  CaHiBraO. 

Y.  H.  V. 
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Action  of  Acetone  on  Purfuraldehyde  and  on  Benzaldehyde 
in  presence  of  Alkalis.  By  J.  G.  Schmidt  (Ber.,  14,  1459 — 1461). 
— The  compound,  which  the  author  obtained  by  warming'  a  mixture  of 
acetone  and  furfuraldehyde  with  a  solution  of  sodium  hydroxide 
(Ber.,  14,  b7b;  this  volume,  573),  crystallises  in  long  colourless 
needles.  The  substance  melts  at  37*5°,  and  distils  with  partial  decom- 
position at  229°.  Its  formation  is  due  to  the  following  reaction : — 
3C5H4O2  +  '2C3H6O  =  CaiHooOe  +  2H2O.  It  is  decomposed  by  boiling 
with  dilute  acids,  and  on  oxidation  with  silver  oxide  yields  a  fluorescent 
solution.  A  similar  act  of  condensation  takes  place  when  10  parts  of 
sodium  hydroxide  solution  (10  per  cent.)  are  added  to  900  parts  of 
water,  containing- 10  parts  of  benzaldehyde  and  20  parts  of  acetone. 
The  mixture  is  gently  warmed  and  on  cooling  deposits  pale  yellow 
crystalline  plates  or  needles  (m.p.  110°).  This  compound  has  the 
composition  C41H34O3.  It  is  soluble  in  cbloroform,  ether,  strong  sul- 
phuric acid,  and  hot  alcohol.  W.  C.  W. 

Brominated  Propionic  and  Acrylic  Acids.  By  J.  Mauthner 
and  W.  SuiDA  (Wien.  Ahad.  Ber.,  83  [2J,  27S—2m).—Trihromopro. 
pioniG  Acid. — In  order  to  prepare  one  of  the  isomeric  tribromopropionic 
acids,  the  monobromacrylic  acid  of  Phillippi  and  Tollens  was  treated 
with  the  necessary  quantity  of  bromine.  On  crystallising  the  crude 
product  of  the  reaction  from  light  petroleum,  tribromopropionic  acid 
separates  out  in  the  form  of  long  colourless  prisms  (m.  p.  95°)  of  the 
monoclinic  system,  which  bear  some  resemblance  to  the  crystalline 
form  of  dibromopropionic  acid.  The  harium  salt  is  obtained  by 
neutralising  an  alcobolic  solution  of  the  acid  with  barium  carbonate ; 
its  contains  either  4  or  5  H2O.  The  author  considers  it  probable  that 
the  acid  here  described  is  identical  with  that  of  Linnemann  and  Penl 
(Ber.,  1875,  1097),  and  possibly  with  that  of  Michael  and  Norton. 
When  an  aqueous  solution  of  barium  tribromopropionate  is  heated  to 
130°,  it  is  decomposed  into  barium  bromide,  carbonic  anhydride,  and 
unsjTnmetrical  dibromethylene. 

Dihromacrylic  Acid. — On  treating  tribromopropionic  acid  with  the 
necessan'y  quantity  of  alcoholic  potash,  hydrobromic  acid  is  easily  re- 
moved, and  the  dihromacrylic  acid  can  be  separated  out  by  petroleum. 
This  acid  forms  a  warty  crystalline  mass  (m.  p.  85°),  soluble  in  most 
menstrua;  it  is  undoubtedly,  identical  with  the  acid  obtained  by 
Jackson  and  Hill  (Abstr.,  1879,  224).  The  lead  salt  forms  crystalline 
leaflets,  the  silver  salt  long  silky  glistening  needles. 

The  authors  found  that  their  acid,  like  that  of  Jackson  and  Hill, 
when  heated  with  barium  hydroxide,  gives  considerable  quantities  of 
malonic  acid.  On  heating  the  barium  salt  at  180°  for  some  hours 
with  water,  it  is  decomposed  with  formation  of  unsymmetrical  dibro- 
methylene. 

Tetrabromopropionic  Acid. — This  acid  is  best  obtained  from  dihrom- 
acrylic acid  by  heating  the  latter  to  100°  with  the  necessary  quantity 
of  bromine.  On  crystallising  from  light  petroleum,  this  acid  separates 
in  colourless  tables  (ra.  p.  125°),  melting  to  an  oil  under  water,  and 
soluble  in  most  menstrua.  It  was  found  impossible  to  isolate  its  salts ; 
an  aqueous  solution  of  the  acid  neutralised  with  barium  carbonate  is 
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decomposed  into  barium  bromide,  carbonic  anhydride,  and  tribrom- 
ethylene. 

Trihromacrylic  Acid. — On  treating  tetrabromopropionic  acid  with  the 
necessary  quantity  of  alcoholic  potash  at  a  temperature  not  exceeding* 
60°,  hydrobromic  acid  is  removed  with  formation  of  tribromacrylic 
acid.  This  acid  separates  out  from  petroleum  in  prisms  (m.  p.  117°), 
soluble  in  most  menstrua;  the  barium  and  calcium  salts  form  silky 
glistening  needles.  An  acid  identical  in  melting  point  but  not  in  crys- 
talline form  was  previously  obtained  by  the  authors  by  the  removal 
of  hydrobromic  acid  from  tribromopropionic  acid  by  excess  of  alkali, 
and  subsequent  bromination  of  the  bromopropiolic  acid  formed. 
By  heating  with  water  at  120°  barium  tribromacrylate  is  decomposed 
into  barium  cabonate,  carbonic  anhydride,  and  tribromethylene. 

Experiments  with  a  view  of  obtaining  pentabromopropionic  acid  by 
the  bromination  of  tribromacrylic  acid  failed ;  this  the  authors  con- 
sider to  be  due  to  the  fact  that  hexbrom-  and  hexchlor- ethane  readily 
lose  a  molecule  of  the  halogen. 

The  authors  found  that  the  /^a-dibromopropionic  acid  when  heated 
with  excess  of  alkali  is  decomposed  with  formation  of  acetylene.  With 
regard  to  the  constitution  of  the  acids  above  described,  the  authors 
start  from  the  dibromacrylic  acid  of  Jackson  and  Hill  (vide  supra)^ 
which  yields  malonic  acid,  and  has  the  probable  constitution — 

CBr^ :  CH.COOH. 

It  is  decomposed  by  alkalis,  with  formation  of  unsymmetrical  dibrom- 
ethylene,  CBrg  T  CH9. 

The  tribromopi'opionic  acid  is  probably  the  aa-^^acid, 

CHBr2.CHBr.COOH, 

and  the  monobromacrylic  from  which  it  is  formed  is  the  a-acid, 
CHBr  !  CH.COOH.  The  tetrabromopropionic  acid  obtained  by  the 
oxidation  of  a- dibromacrylic  acid  has  the  formula  CBr3.CHBr.COOH, 
whilst  for  the  tribromacrylic  acid  there  is  only  one  possible  formula, 
CBr2  '.  CBr.COOH.  The  authors'  researches  show  that  the  haloid 
derivatives  of  propionic  acid  are  more  readily  decomposed,  with  for- 
mation of  substituted  ethylenes,  than  their  derived  acrylic  acids.  The 
authors  further  point  out  that  the  successive  introduction  of  bro- 
mine-atoms into  propionic  acid  increases  the  melting  point  by  about 
30°,  whilst  the  introduction  of  bromine  in  the  a-position  of  acrylic 
acid  increases  the  melting  point  by  about  15°,  but  in  the  /^-position  by 
about  32°.  V.  H.  V. 

Ethyl  Mono-  and  Di-chlorothiacetates :  Action  of  Phos- 
phorus   Pentasulphide    on    Chlorinated    Acetic    Acids.      By 

P.  J.  Meyer  (Ber.,  14,  1507 — 1509). — Ethyl  dicMorothiaceiate, 
CHCl2.C0SBt,  formed  by  the  action  of  phosphorus  pentasulphide  on 
ethyl  dichloracetate  at  160 — 180°,  is  an  oily  liquid  boiling  at  118°,  and 
heavier  than  water.  It  is  decomposed  by  aqueous  ammonia  and 
by  water.  With  alcoholic  ammonia,  it  forms  a  compound,  crystallising 
in  prisms.  Ethyl  monochlorothiacetate,  CHgCl.COSEt,  obtained  by  the 
action  of   phosphorus    pentasulphide    on   ethyl    monochloracetate   at 


ORGANIC  CHEMISTRY. 


891 


120 — 140°,  boils  at  167°,  and  resembles  the  preceding  eompoimd  in 
other  respects.  Satisfactory  results  could  not  be  obtained  by  acting 
on  the  free  chloracetic  acids  with  phosphorus  pentasulphide. 

w.  c.  w. 

Separation  of  Suberic  and  Azelaic  Acids.  By  F.  Ganttee  and 
C.  Hell  (Ber.j  14,  1-545 — 1552). — The  authors  have  examined  the 
properties  of  several  mixtures  of  suberic  and  azelaic  acids,  with  special 
reference  to  their  crystalline  form  and  melting  points.  The  results 
are  contained  in  the  accompanying  table.  They  have  also  examined 
the  different  methods  employed  for  the  separation  of  these  acids,  and 
have  arrived  at  the  following  conclusions  : — 

1.  The  separation  can  be  effected  by  repeated  recrystallisation  from 
water,  but  this  involves  a  considerable  loss  of  material. 

2.  By  treatment  with  cold  ether,  suberic  acid  can  be  obtained  in  a 
state  of  purity,  but  pure  azelaic  acid  cannot  be  obtained  in  this  way. 
100  parts  of  ether  at  15°  dissolve  0809  part  of  suberic  acid  and 
2'68  parts  of  azelaic  acid. 

3.  Fractional  precipitation  with  calcium  or  manganese  chloride 
yields  pure  azelaic  acid,  but  not  pure  suberic  acid. 

4.  By  the  fractional  crystallisation  of  the  magnesium  salts  both 
acids  can  be  obtained  in  the  pure  state. 


Composition. 

Appearance  of  the  fused  mix- 
ture on  cooling. 

Azelaic. 

Suberic. 

Azeiaic. 

Suberic. 

Melting 

Molecules. 

Percentage. 

point. 

Degrees. 

10  0 

+  0 

100 

+      0 

106 

Large  four-sided  plates  ;  pearly 
lustre. 

9-5 

0-5 

95 

5 

104 

Smaller  plates. 

9  0 

1-0 

90 

10 

103  -5 

The  plates  are  rounded  off ; 
opaque. 

8-5 

1-5 

86 

14 

98-5 

Large  round  masses,  resembhng 
porcelain  in  appearance. 

8-0 

2-0 

81 

19 

98  0 

Large  round  masses,  surface  per- 
forated with  cavities. 

7-5 

2-5 

76 

24 

96-0 

Ditto                 ditto 

7-0 

3-0 

72 

28 

98—100 

Smaller  aggregations,  less  broken 
by  cavities. 

6-5 

3-5 

66 

34 

99—101 

The  rescmiblance  to  porcelain  in- 
creases. 

6-0 

4-0 

62 

38 

106—109 

Ditto                 ditto 

5-5 

4-5 

57 

43 

108—109 

Ditto                 ditto 

5-0 

5  0 

51 

49 

115 

The  surface  penetrated  by 
glistening  needles. 

4-0 

6-0 

42 

58 

123 

The  needles  increase  in  number. 

3  0 

7-0 

31 

69 

124—128 

Surface     no     longer     resembles 

porcelain,  but  is  composed  of 
slender  crystals. 

2-0 

8-0 

21 

79 

125—130 

Larger  needles. 

10 

9  0 

10 

90 

135—136 

\Long      needles,      in      radiating 
J      groups;  vitreous  lustre. 

0-0 

10-0 

0 

100 

140 
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The  acids  are,  however,  best  separated  by  a  combination  of  methods 
2  and  4.  The  crude  mixture  of  acids  is  recrystallised  from  hot  water, 
fused,  powdered,  and  frequently  digested  with  10  times  its  weight  of 
ether.  The  ethereal  solution  contains  a  mixture  of  the  two  acids. 
The  residue  consists  chiefly  of  suberic  acid.  The  extract  is  evaporated 
to  dryness,  the  residue  dissolved  in  hot  water,  neutralised  with  mag- 
nesium carbonate,  and  the  solution  concentrated.  The  crystals  which 
are  deposited  are  pressed  to  remove  the  mother-liquor,  and  recrystal- 
lised from  hot  water.  On  the  addition  of  hydrochloric  acid  to  the 
magnesium  salt,  pure  azelaic  acid  is  obtained.  The  mother-liquor  is 
rich  in  suberic  acid,  which  may  be  precipitated  by  hydrochloric  acid, 
and  purified  by  treatment  with  ether.  W.  C.  W. 

Rotatory  Power  of  Malic  Acid  and  its   Salts.      By  G.  H. 

ScHNEiDEE  (Annalen,  207,  257 — 287).: — In  order  to  prepare  pure 
malic  acid,  the  author  converts  the  commercial  product  into  ammo- 
nium hydrogen  malate,  whicli  separates  out  from  the  aqueous  solution 
on  addition  of  alcohol.  The  precipitated  crystals  are  filtered  off, 
washed  repeatedly  with  ether,  and  finally  crystallised  from  water.  It 
is  thus  obtained  in  rhombic  brachypinacoidal  plates,  from  10 — 20  mm. 
diameter. 

The  majority  of  the  determinations  of  the  angles  of  rotation  were 
made  with  a  Wild's  polaristrobometer,  fitted  with  an  apparatus  for 
keeping  the  temperature  constant  at  20"^.  The  sodium  flame  was 
employed  as  a  source  oi  light.  Some  of  the  readings  were  made  with 
Laurent^s  apparatus.  Exact  estimations  of  the  sp.  gr.  of  the  liquids 
at  20°  were  made. 

Specific  Botatory  Power  of  Malic  Acid,  C4H6O5. — The  pure  acid  is 
best  obtained  by  converting  ammonium  hydrogen  malate  into  the  lead 
salt,  and  then  decomposing  it  with  sulphuretted  hydrogen.  The  solu- 
tion is  then  evaporated,  and  the  residue  heated  in  a  current  of  air  at 
100°  until  it  ceases  to  lose  weight.  The  last  operation  requires 
several  weeks. 

The  author  finds  that  when  a.  dilute  laevorotatory  solution  of  malic 
acid  is  gradually  concentrated,  the  specific  rotatory  power  diminishes, 
and  when  the  percentage  of  acid  in  solution  reaches  about  34  it  dis- 
appears, and  finally  on  further  concentration  the  solution  exhibits  a 
dextrorotatory  power. 

As  the  relationship  between  the  percentages  of  water  and  the  specific 
rotatory  power  of  the  solutions  can  be  represented  by  a  straight  line, 
the  rotatory  power  of  solutions  of  various  strengths  can  be  calculated 
by  the  formula — 

[a]  =  A  +  Bq. 

The  author  shows  that  the  anhydrous  acid  has  a  dextro- 
rotatory power  of  5*89°.  A  solution  containing  34"24  per  cent,  of 
acid  is  inactive.  A  solution  with  an  infinite  amount  of  water  (t.e., 
q  =  100)  has  a  leevorotatory  power  of  —  3 "068°. 

Potassium  hydrogen  malate,  KC4H5O5,  is  prepared  by  heating  a  solu- 
tion of  ammonium  hydrogen  malate  with  the  calculated  amount  of 
potassium  hydroxide  solution,  and  then  adding  the  requisite  amount 
of  malic  acid.     Air  is  blown  through  the  liquid  during  the  heating,  in 
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order  to  facilitate  the  removal  of  ammonia.  The  author  finds  that  the 
formula  [a]  =  A-\-  'Bq  can  also  be  employed  here.  It  gives  for  the 
anhydrous  salt  a  specific  rotatory  power  —  0"63°.  An  infinitely 
diluted  solution  has  a  rotatory  power  —  6*19°.  Potassium  Malate, 
K2C4H4O5. — This  salt  is  prepared  in  a  manner  similar  to  the  preceding 
one.  In  this  case,  the  change  of  rotatory  power  being  represented 
by  a  curve,  the  formula  [a]  =  A  -\-  Bq  -\-  Cq^  is  employed.  The  anhy- 
drous salt  has  a  rotatory  power  of  +  3*02°,  an  infinitely  diluted  solu- 
tion —  7'3I°.  A  solution  containing  79'51  per  cent,  of  the  salt  is 
optically  inactive. 

Sodium  Hydrogen  Malate,  NaCiHjOs. — The  specific  rotatory  power 
of  the  anhydrous  salt  is  +  9"37.  A  solution  containing  59*75  per 
cent,  of  the  salt  is  inactive.  When  q  =  100,  the  solution  has  a  ro- 
tatory power  of  —  7*02".  Sodium  Malate^  NaoC4H405. — The  rotatory 
power  of  the  anhydrous  salt  is  +  15*2°,  of  the  extremely  dilute  solu- 
tion —  9*84°.  A  solution  containing  47'43  per  cent,  of  the  salt  is 
optically  inactive. 

Lithium-  Hydrogen  Malate,  LiC4H505. — The  anhydrous  salt  has  a 
power  of -f  8*57°,  an  infinitely  diluted  solution  —  8"48°.  An  inactive 
solution  contains  71'865  per  cent,  of  the  salt.  Lithium  Malate, 
Li2C4H405. — The  rotatory  power  of  the  anhydrous  salt  is  +  26' 72°, 
of  the  infinitely  diluted  solution  —  12'71°.  A  solution  containing 
50*48  per  cent,  of  the  salt  is  inactive. 

Ammoniuiii  Hydrogen  Malate,  NH4.C4H5O5. — The  anhydrous  salt 
has    a    rotatory   power    of    —  3*95°,    the    extremely    dilute    solution 

—  6'83.°  Ammonium  Malate,  (NH4)2C4H405. — This  salt  decomposes 
very  readily  in  the  air,  giving  off  ammonia.  The  rotatory  power 
of    the   anhydrous    salt    is    —  3"31°,    the    infinitely    diluted    solution. 

-  8*93°. 

Barium  Malate,  BaC4H405. — This  salt  is  prepared  by  boiling  baryta 
water  with  a  solution  of  ammonium  hydrogen  malate  until  ammonia 
ceases  to  be  evolved.  The  gummy  mass  thus  obtained  is  then  decom- 
posed with  an  excess  of  dilute  sulphuric  acid,  neutralised  with  baryta- 
water,  filtered,  and  after  concentration  allowed  to  stand.  The  salt 
crystallises  out  in  thin  transparent  plates.  The  rotatory  power  of  the 
anhydrous  salt  cannot  be  calculated  with  any  degree  of  certainty;  the 
author  states,  however,  that  it  is  evidently  extraordinarily  great. 

Influence  of  Sulphuric  Acid  on  the  Specific  Jiotatory  Voiuer  of  Malic 
Acid. — The  author  finds  that  the  direction  of  rotation  begins  to  change 
even  in  very  dilute  solutions. 

Influence  of  Acetic  Acid. — The  influence  of  acetic  acid  is  similar  to 
that  exercised  by  sulphuric  acid,  but  more  feeble.  A  mixture  of  the 
two  acids  in  the  proportion  of  20  mols.  of  acetic  acid  to  1  of  malic 
acid  has  the  same  rotatory  power  as  a  mixture  of  2  mols.  of  sulphuric 
acid  to  1  of  malic  acid. 

The  author  shows  that  malic  acid  and  its  salts  do  not  yield  results 
which  support  the  law  of  multiple  rotatory  proportion.  J.  I.  W. 

New   Isomeride   of    Gluconic    Acid.     By  M.   Hoxia   {Wien. 
Akad.  Ber.   [2],   80,   1047— 1054).— There    are   already   three    acids 
VOL.   XL.  3  p 
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known  of  the  formula  C6H12O7,  derived  from  the  carbohydrates,  viz., 
mannitic,  gluconic,  and  dextronic  acids. 

Mannitic  acid,  according  to  Gorup-Besanez  {Annalen,  118,  259), 
exchanges  two  atoms  of  hydrogen  for  metal  on  being  acted  on  by  car- 
bonates, and  generally  yields  readily  soluble  and  uncrystallisable  salts, 
gluconic  and  dextronic  acids  merely  exchanging  one  atom  of  hydrogen 
for  metal,  and  yielding  readily  crystallisable  salts  of  the  alkaline 
earths,  but  not  of  the  alkalis.  These  two  acids  differ  (Habermann, 
Annalen^  162,  297)  only  somewhat  in  the  solubility  of  their  salts  and 
in  the  molecular  rotation  of  the  free  acids. 

The  author,  by  acting  on  the  driest  possible  gluconic  acid  with  two 
to  three  times  its  weight  of  nitric  acid  of  sp.  gr.  1*3  at  the  ordinary 
temperature,  and  then  neutralising  with  aqueous  ammonia  and  evapo- 
rating, obtained  a  crystalline  ammonium  salt  of  an  organic  acid  of  the 
same  composition  as  gluconic  acid,  but  differing  from  it  in  that  the 
salts  of  the  alkalis  are  crystalline  and  the  salts  of  the  alkaline  earths 
are  amorphous.  The  author  proposes  to  call  it  'paragluconic  acid.  The 
ammonium  salt,  CeHjifNHi)^;,  remains  unchanged  at  120'^,  becoming 
brown  at  120 — 130°,  and  giving  off  a  little  ammonia,  but  on  dissolv- 
ing the  mass  in  water  and  purifying  by  animal  charcoal,  unchanged 
ammonium  paragl neonate  crystallises  out  on  evaporating. 

Free  paragluconic  acid,  obtained  by  decomposing  the  lead  salt  with 
sulphuretted  hydrogen,  and  evaporating  over  sulphuric  acid  in  a 
vacuum,  is  an  almost  colourless  syrup  with  a  strongly  acid  taste, 
showing  no  trace  of  crystallisation  even  on  standing  for  months. 
Like  gluconic  acid,  it  is  insoluble  in  strong  alcohol,  and  its  aqueous 
solution  is  not  precipitated  by  metallic  salts. 

Hlasiwetz  and  Habermann,  by  the  action  of  chlorine,  &c.,  on  cane- 
sugar,  obtained  the  same  products  as  from  grape-sugar,  and  amongst; 
them  gluconic  acid,  whilst  Grieshammer  (Ber.,  12,  2100)  found  an 
acid  isomeric  with  gluconic  acid,  yielding  crystalline  salts  both  of  the 
alkaline  earths  and  of  the  alkalis. 

There  are  now  five  isomeric  acids  of  the  formula  C6H12O7  known, 
which  by  no  means  exhaust  the  number  of  possible  isomeric  acids  of 
this  formula. 

The  author  examines  the  possible  structural  formulae,  and  taking 
into  consideration  that  paragluconic  acid  by  oxidation  yields  saccharic 
acid,  and  eventually  tartaric  and  oxalic  acids  (^Wien.  Akad.  Ber.,  78, 
2  Abth.,  1878),  considers  either 

CHo(OH).CH(OH).C(OH)(CH.OH).CH(OH).COOHor 
CH2(OH).CH(OH)C(OH).(COOH).CH(OH).CH20H 

to  be  the  most  probable  formula.  F.  L.  T. 

New  Acid  of  the  C„H2„_406  Series.  By  A.  Bauer  and  M. 
Grogeu  (Wien.  Akad.  Ber.  [2  Abth.],  82,  164— 166).— The  authors 
prepare  suberic  acid  by  oxidation  of  oleic  acid,  purify  it  by  Arppe's 
method,  and  convert  it  into  monochlorosuberic  acid  by  acting  on  the 
fused  acid  with  an  amount  of  chlorine  insufficient  to  convert  all  the 
acid,  thus  avoiding  the  production  of  higher  chlorinated  derivatives. 
The  monochlorosuberic  acid  was  separated  by  treating  the  product 
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with  ether,  in  whicli  it  is  very  soluble,  whilst  the  sparingly  soluble 
suberic  acid  remains. 

When  monochlorosuberic  acid  is  digested  with  potassium  cyanide 
with  a  reversed  condenser  for  six  hours,  and  then  for  ten  hours  more 
with  potassium  hydroxide,  a  powerful  evolution  of  ammonia  takes 
place,  and  after  neutralisation  with  dilute  sulphuric  acid  and  extrac- 
tion with  ether,  a  brown  crystalline  mass  is  obtained.  This  is  iirst 
treated  with  water  to  remove  some  sparingly  soluble  portion,  probably 
unaltered  suberic  acid,  then  treated  with  blood-charcoal,  converted 
into  the  neutral  ammonium  salt,  and  then  into  the  lead  salt.  By  de- 
composing this  with  sulphuretted  hydrogen,  an  acid  is  obtained  in 
small  shining  crystals,  having  the  composition  C6Hn(COOH)3.  The 
normal  silver  salt,  CgHuAgaOc,  is  obtained  a  sa  white  bulky  precipi- 
tate on  adding  silver  nitrate  to  a  solution  of  the  ammonium  salt. 

F.  L.  T. 

A  New  Series  of  Volatile  Organic  Bases.  By  F.  P.  Treau- 
WELL  (Ber.,  14,  1461 — 1471). — The  author  proposes  to  assign  the 
name  of  hetines  to  the  class  of  bases  obtained  by  the  reduction  of  the 
nitroso-derivatives  of  the  ketones. 

DiethylJcetine,  CioHieNo,  is  prepared  by  the  action  of  tin  and  hydro- 
chloric acid  on  nitrosoethyl-acetone,  prepared  by  the  process  described 
by  Ziiblin  and  V.  Meyer.  The  tin  is  precipitated  from  the  solution 
by  sulphuretted  hydrogen,  and  the  filtrate  concentrated  by  evapora- 
tion and  mixed  with  an  excess  of  solid  soda.  The  oil  which  separates 
is  removed,  and  the  liquid  is  extracted  with  ether.  The  oily  liquid 
and  the  ethereal  solution  are  dried  over  calcium  chloride  and  purititd 
by  distillation.  The  pure  base  is  an  oily  liquid  (b.  p.  216°),  which 
unites  with  water  to  form  a  white  hydrate  crystallising  in  needles 
(m.  p.  42'5°).  When  the  hydrate  is  placed  in  a  desiccator  over  calcium 
chloride,  it  parts  with  its  water  and  is  converted  into  the  anhydi'or.s 
liquid  base.  Diethylketine  hydrochloride  forms  large  colourless 
crystals,  and  the  platinochloride,  CioHi6N'o,2HCl,PtCl4,  crystallises  in 
large  glistening  prisms  of  a  rose  colour.  On  the  addition  of  bromine- 
water  to  a  solution  of  diethylketine  in  glacial  acetic  acid,  an  addition- 
product,  CioHi6N2Br2,  is  obtained  as  a  yellow  precipitate.  This  corn- 
pound  is  very  unstable,  and  is  decomposed  into  diethylketine  and 
bromine  by  crystallisation  from  alcohol. 

Dimetht/lketme,  CsHioN^,  prepared  by  Gutknecht  from  nitrosomethyl 
acetone,  but  not  obtained  by  him  in  a  state  of  purity,  forms  small 
hard  vitreous  prisms  (m.  p.  87°).  It  combines  with  water  to  form  a 
hydrate  crystallising  in  silky  needles.  Dimethylketine  is  precipitated 
from  its  solution  in  an  acid  on  the  addition  of  an  alkali. 

Ketine  and  dipropylketino  have  been  obtained  from  nitroso-acetoiie 
and  nitrosomethyl  acetone  respectively.  W.  C.   W. 

Ethylazaurolic  Acid  (Nitroso-Azoethane).  By  V.  Meyku  and 
E.  J.  CoNSTAM  {Ber.,  14,  1455 — 1458). — Kthylnitrolic  acid  is  decom- 
posed  by  sodium  amalgam  into  nitrous  and  acetic  acids  and  ammonia. 
An  intermediate  product  of  reduction,  viz.,  ethylazaurolic  acid,  is 
also  formed  (Annaleji,  175,  111),  and  can  be  most  easily  isolated  by 
the  following  process : — 40  grams  of   5  per  cent,  sodium  amalgam  arc 

3  2^  2 
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gradually  added  to  2  grams  of  ethylnitrolic  acid  suspended  in  10  c.e. 
of  water.  The  liquid  must  be  well  cooled  in  a  freezing  mixture.  The 
temperature  should  be  kept  about  0°,  but  the  liquid  must  not  be 
allowed  to  freeze. 

On  acidifying  the  orange- coloured  solution  with  dilute  sulphuric 
acid,  yellow  needle-shaped  crystals  are  precipitated,  which  are  washed 
with  a  small  quantity  of  cold  water  and  quickly  dried.  When  the 
experiment  is  successful,  0'18  gram  of  the  substance  can  be  obtained 
from  1  gram  of  ethylnitrolic  acid.  The  pure  acid  crystallises  in 
o-listening  prisms,  which  resemble  potassium  dichromate  in  colour. 
The  crystals  melt  at  142°  with  detonation.  They  are  soluble  in  hot 
alcohol  and  in  alkalis,  insoluble  in  chloroform,  benzene,  and  light 
petroleum.  Neutral  solutions  of  the  acid  give  yellow  precipitates  with 
zinc  and  lead  salts,  and  a  brown  precipitate  with  silver  nitrate.  If  a 
small  quantity  of  the  acid  is  dissolved  in  ammonia,  a  yellow  solution 
is  obtained,  which  on  exposure  to  the  air  in  a  watch-glass  deposits 
crystals  of  the  free  acid.  The  acid  is  decomposed  by  sodium  amalgam, 
and  also  by  boiling  hydrochloric  or  sulphuric  acids.  Its  constitution 
may  probably  be  represented  by  the  formula  NO.C2H4.N2.C2H4.NO. 
Propylazaurolic  acid  has  been  obtained  by  the  reduction  of  propyl- 
nitroiie  acid.  W.  C.  W. 

Synthesis  of  Biguanide.  By  R.  Herth  (  Wien.  Akad.  Ber.,  80, 
[2],  1078 — 1088). — The  action  of  an  ammoniacal  solution  of  cupric 
hydroxide  on  thiocarbamide  gives  rise  to  dicyandiamide,  and  as  a 
secondary  product  a  very  small  quantity  of  carmine-coloured  needles. 
These  needles  were  found  to  contain  copper  and  sulphuric  acid,  the 
latter  being  derived  from  the  small  quantity  of  cupric  sulphate  re- 
tained by  the  ammoniacal  cupric  solution.  By  substituting  cupric 
sulphate  for  the  hydroxide,  and  heating  in  sealed  tubes  at  105 — 110°, 
a  better  yield  is  obtained,  but  the  best  method  is  to  heat  dicyandiamide 
with  ammoniacal  cupric  sulphate  at  105 — 110°  for  12  hours.  The 
crystals  of  sulpliate  of  cupro-biguanide,  (C2N5H6)2Cu.S04H2  +  SHoO, 
being  insoluble  in  water,  are  easily  washed.  On  dissolving  it  in  the 
least  possible  excess  of  dilute  sulphuric  acid  and  leaving  it  for  some 
time,  eventually  in  a  vacuum  over  sulphuric  acid,  well-formed  clear 
rhombohedrons  crystallise  out,  of  the  composition  C2N5H7,S04H2.  By 
heating  dicyandiamide  with  ammoniacal  cupric  hydroxide  for  8  to  10 
hours,  cupro-biguanide,  (C2N5H6)2Cu  -+■  2H2O,  is  formed,  and  sepa- 
rates on  cooling  in  large  flat  prisms. 

From  this  body,  the  different  biguanide  salts  may  be  obtained  by 
the  action  of  the  corresponding  acid,  and  removal  of  the  copper  by  sul- 
phuretted hydrogen.  The  author  claims  to  have  shown  that — 1.  That 
by  the  action  of  an  ammoniacal  solution  of  cupric  oxide  on  dicyandi- 
amide, biguanide  is  produced.  2.  That  this  method  is  satisfactory, 
both  as  regards  yield  and  absence  of  secondary  reactions. 

F.  L.  T. 

Synthesis  of  Methylparabanic  and  M ethyl thioparabanic 
Acids,  and  of  Thiocholestrophane.  By  R.  Andreasch  (Ber,,  14, 
1447 — 1458). — Direct  combination  takes  place  when  cyanogen  gas  is 
passed   into   an  alcoholic    solution  of  methylthiocarbamide.     Strong 
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hydrochloric  acid  is  added  to  the  crude  product,  and  the  mixture  is 
evaporated  to  dryness  on  a  water-bath.  The  aqueous  solution  of  the 
residue  is  shaken  up  with  ether,  and  on  evaporating  the  ethereal  extract, 
methylthioparabanic  acid  is  obtained  in  thin  yellow  crystalline  plates. 
The  formation  of  the  acid  may  be  represented  hy  the  following 
equations  : — 

NHMe         CN  NMeCiNH 

CS<  +     I      =  CS<^  I 

^NH2  CN  ^  NH.C  :  NH 

mie.C  :  NH  NMe.CO 

CS<  I  +  2H2O  +  2HC1  =  CS<  I    +  2NH,C1. 

^  NH.C  :  NH  ^  NH.CO 

The  acid  is  soluble  in  alcohol,  ether,  and  water.  It  melts  at  about 
105°.  On  the  addition  of  silver  nitrate  to  the  aqueous  solution  of  the 
acid,  a  yellow  precipitate  is  formed  which  rapidly  turns  black;  the 
filtrate  contains  methylparabanic  acid  (m,  p.  14'J°). 

.NMe.CO  .NMe.CO 

CS<  I     +  2AgN03  +  H,0  =  C0<  |     4-  2HNO3  +  Ag,S. 

^NH.CO  ^NH.CO 

NMe.CO 
DimetJujlthioparahanic  acid  or  ThiocJiuIestrophane,    CS<^  j        is 

^NMe.CO 
formed  from  cyanogen  and  dimethylthiocarbamide  by  a  process  analo- 
gous to  that  for  preparing  methylthioparabanic  acid. 

This  acid  crystallises  in  six-sided  plates  (m.  p.  112-5"),  resembling 
potassium  chromate  in  colour.  The  crystals  are  soluble  in  water, 
alcohol,  and  ether.  The  acid  is  decomposed  by  alkalis  into  oxalic  acid 
and  dimethylcarbamide ;  when  boiled  with  water  containing  barium 
carbonate  in  suspension,  it  splits  up  into  sulphuretted  hydrogen,  car- 
bonic anhydride,  and  dimethyloxamide.  Dimetliylthioparabanic  acid 
is  desulphurised  by  the  action  of  nitrate  of  silver,  cholestrophane 
(m.  p.  105°)  being  formed.  Mono-  and  di-methylparabanic  acids  are  not 
precipitated  by  lead  acetate,  unless  one  or  two  drops  of  ammonia  are 
added  to  the  mixture :  the  precipitate  consists  of  basic  lead  oxalate. 
All  parabanic  acids  exhibit  the  following  reaction:  they  do  not  yield  a 
precipitate  with  a  cold  solution  of  ammonium  chloride  to  which 
ammonia  has  been  added,  but  on  warming  the  mixture  calcium  oxalate 
is  precipitated.  W.  C.  W. 

Furfurylamine.  By  G.  L.  Ciamician  smd  M.  Dknnstedt  {Ber., 
14,  1475 — 1477). — Furfurylamine  is  best  [)re pared  by  charging  a 
series  of  small  tiasks  each  with  two  grams  of  furfuronitrii,  an  excess 
of  dilute  sulphuric  acid  (L  in  20),  and  the  requisite  amount  of  zinc. 
The  flasks  are  loosely  corked  and  left  at  rest  for  two  or  three  weeks. 
An  excess  of  sodium  hydroxide  is  then  added  to  their  contents,  and  the 
mixture  is  distilled  iu  a  current  of  steam.    The  distillate  is  neutralised 
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with  hydrocliloric  acid  and  evaporated  to  dryness,  and  fhe  residue  is 
dissolved  in  a  small  quantity  of  water.  Sticks  of  potassium  hydroxide 
are  added  to  this  solution  until  the  base  begins  to  separate  as  an  oil, 
the  mixture  is  then  shaken  up  with  ether,  and  the  oil  which  remains 
on  evaporating  the  extract  is  purified  by  distillation.  Furfurylamine 
is  a  strongly  refractive  oily  liquid  (b.  p.  146°),  miscible  with  water  in 
all  proportions.  It  is  decomposed  by  strong  hydrochloric  acid.  The 
hydrochloride  prepared  by  carefully  neutralising  the  base  with  hydro- 
chloric acid,  and  evaporating  in  a  vacuum,  crystallises  in  colourless 
needles  or  prisms  which  are  very  soluble  in  water. 

On  the  addition  of  platinum  chloride  to  a  colourless  solution  of  the 
base  ia  an  excess  of  dilute  hydrochloric  acid,  an  orange-coloured  pre- 
cipitate is  produced  (C5H7NO.HCl)2PtCl4,  which  is  sparingly  soluble  in, 
cold  water  and  in  strong  hydrochloric  acid. 

HC=CH 

II 
Furfurylamine  appears  to  have  the  constitution  HC — C.CH2.NH2. 


O 

w.  c.  w. 

Butylation  of  Aniline.  By  A.  Studer  (Ber.,  14,  1472 — 1475).— 
Amidohutylhenzene  hydrochloride,  C6H4(NH2)C4H9.HC1,  is  prepared  by 
heating  10  grams  of  dry  aniline  hydrochloride  with  8  grams  of  iso- 
butyl  alcohol  in  sealed  tubes  at  230°  for  six  hours.  On  recrystallisation 
from  water  containing  hydrochloric  acid,  the  salt  is  obtained  in  white 
prismatic  tables.  On  the  addition  of  platinum  chloride  to  the  con- 
centrated aqueous  solution  of  the  hydrochloride,  a  red  oil  is  deposited, 
which  rapidly  solidifies  to  a  mass  resembling  shellac  in  appearance. 

Amidohutylhenzene  is  a  colourless  oil  (b.  p.  230°,  sp.  gr.  0'937  at  2.5°). 
It  enters  into  an  active  reaction  with  acetic  chloride,  forming  the 
compound  C6H4(C4H9).NHAc,  which  crystallises  in  white  plates  (m.  p. 
170°)  soluble  in  alcohol  and  water. 

When  a  mixture  of  10  grams  of  aniline  hydrochloride  and  13  grams 
of  isobutyl  alcohol  is  heated  at  240 — 250°  for  six  hours,  only  a  small 
quantity  of  amidobutylbenzene  hydrochloride  is  formed,  but  a  sparingly 
soluble  salt  or  mixture  of  salts  is  obtained.  The  base  liberated  from 
the  sparingly  soluble  hydrochloride  is  probably  C6H4(C4H9).NH.C4H9. 
It  forms  an  oily  nitroso-compound,  and  an  acetyl  derivative  which 
melts  at  73°  and  boils  above  300°. 

Butylphenol,  C6H4(C4H9).OH,  obtained  by  acting  on  amidobutyl- 
benzene with  sodium  nitrite  and  boiling  the  product  with  water,  crys- 
tallises in  long  needles.  It  melts  at  99°  and  boils  at  231°.  By  the 
action  of  nitric  acid  on  the  acetic  acid  solution  of  butylphenol,  the 
dinitro-derivative  is  produced.  It  crystallises  in  long  needles  (m.  p. 
93°)  of  a  beautiful  yellow  colour,  and  plays  the  part  of  a  powerful 
acid.  W.  C.  W. 

Production  of  Hydrogen  Peroxide  by  Hydrogenised  Palla- 
dium.— Ozobenzene.  By  A.  R.  Leeds  {Pharm.  J.  Trans.  [3],  11, 
1068 — 1070). — On  exposing  benzene  to  sunlight,  in  contact  with 
oxygen,  platinum  black  and  a  little  water,  the  liquid  in  a  short  time 
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assumes  a  yellow  colonr,  and  after  some  days  becomes  dark  yellow  and 
intensely  acid. 

In  repeating  the  experiments  of  Houzeau  and  Renard  on  the  action 
of  ozone  on  benzene,  the  author  failed  to  obtain  the  white  amor- 
phous explosive  solid  (ozobenzene)  isolated  by  them,  but  besides 
formic  and  acetic  acids,  he  has  obtained  oxalic  acid  and  large  quantities 
of  carbonic  anhydride  ;  not  a  trace  of  phenol  was  detected. 

Since  nascent  oxygen  oxidises  water  to  hydrogen  peroxide,  whereas 
ozone  does  not,  it  appeared  probable  that  a  similar  difference  would 
be  met  with  in  their  action  on  benzene.  On  exposing  benzene  in  contact 
with  water  and  nascent  oxygen  to  direct  sunlight,  both  phenol  and 
oxalic  acid  were  formed,  and  the  liquid  remained  colourless  ;  but  in 
diffused  light  at  50 — 70°  the  liquid  assumed  a  dark  brown  colour, 
oxalic  acid  w^as  formed,  but  no  phenol.  The  phosphorus  used  in  these 
experiments  to  give  nascent  oxygen  dissolves  in  the  benzene  at  the 
ordinary  temperature  ;  at  a  higher  temperature,  alfchough  the  flask 
is  filled  with  dense  white  fumes,  no  ignition  takes  place,  the  benzene 
vapour  apparently  preventing  it.  After  the  oxalic  acid  has  been  sepa- 
rated from  the  solution  as  calcium  oxalate,  a  yellow  pasty  mass  is 
obtained  from  the  filtrate,  which  cannot  be  made  to  crystallise,  and 
has  not  been  further  examined. 

On  repeating  Hoppe-Seyler's  experiments  (this  Journal,  38,  3)  on 
the  action  of  hydrogenised  palladium  on  benzene,  the  author  confirms 
his  results,  large  quantities  of  phenol  being  formed,  but  no  oxalic  acid  ; 
this  is  produced  bv  the  action  of  hydrogen  peroxide  on  the  benzene, 
CeHe  -f  HO.OH  =  CeHsOH  +  OH2,  as  is  shown  by  the  fact  that 
hydrogenised  palladium  in  contact  with  water  and  air,  yields  hydrogen 
peroxide,  and  that  by  treating  benzene  with  a  1'2  per  cent,  solution  of 
hydrogen  peroxide,  first  at  the  ordinary  temperature  for  two  days,  and 
then  for  several  days  at  the  temperature  of  the  water-bath,  phenol  and 
oxalic  acid  are  formed.  L.  T.  O'S. 

Crystallisable  Constituents  of  Corallin.  By  C.  Zulkowsky 
(Wien.  Almd.  Ber.,  80  [2],  157 — 18G). — Since  the  publication  of  the 
author's  work  on  "  Corallin  '"  (Chem.  Sua.  J.,  1878,  33,  b32),  other 
papers  have  appeared  by  E.  and  0.  Fischer  (IJer.,  1878,  1420),  by 
Dale  and  Schorlemmer,  and  by  A.  liayer  (Jier.,  1879,  0'42),  and  he 
complains  that  these  do  not  sufliciently  recognise  his  share  in  the  solu- 
tion of  the  corallin  question. 

In  preparing  corallin  the  author  considers  that  it  is  not  necessary 
to  heat  the  mixture  of  phenol  and  sulphuric  acid  to  complete  the  for- 
mation of  sulphophenol,  as  described  in  his  earlier  work.  The  amount 
of  sulphuric  acid  may  also  be  reduced  from  two-thirds  to  half  })iirt :  he 
obtained  good  results  by  mixing  1  part  phenol  with  half  pai't  sulphuric 
acid  {6ij°  B.),  then  adding  0*6 — 0'7  part  dehydrated  oxalic  acid,  and 
heating  to  120 — 130*^  until  the  contents  of  the  Ihisk  on  cooling  formed 
a  viscid  mass,  and  the  evolution  of  gas  had  decidedly  diminished. 
About  24  hours  are  required  to  complete  the  process,  and  the  yield 
varies  from  60 — 70  per  cent. 

The  separation  of  the  corallin-phthalin  was  performed  as  described 
in  the  former  paper  {Annalen,  194,  109),  the  residue  from  this  heated 
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at  120°  to  free  it  from  sulphurous  acid,  and  then  crystallised  froni 
alcohol ;  the  same  products,  however,  did  not  always  occur  in  the 
same  prder  as  formerly. 

Oxidised  aurin  (violet  needles,  CigHieOe).  This  body,  formerly 
termed  "  violet  needles  "  by  the  author,  crystallises  out  from  a  solu- 
tion of  purified  corallin  on  leaving  it  at  rest.  The  whole  was  puri- 
fied by  recrystallisation  from  50  per  cent,  alcohol.  It  was  found  that 
it  would  not  do  to  boil  the  alcohol,  the  body  being  then  reduced  to 
leucaurin,  as  much  as  70  per  cent,  being  destroyed  in  the  course  of 
six  hours'  boiling. 

By  the  action  of  sulphurous  acid  or  of  sodium  hydrogen  sulphite  on 
oxidised  aurin,  a  compound  of  aurin  with  sulphurous  acid  is  formed 
of  the  composition  2(Ci9Hi403)  +  H2SO3.  By  acting  on  oxidised 
aurin  with  acetic  anhydride,  and  throwing  the  solution  into  excess  of 
water,  diaceiyl-aurin^  C23H20O6,  is  obtained,  showing  that  the  oxidised 
aurin  is  in  the  first  place  reduced  by  the  acetic  anhydride. 

The  author  considers  that  oxidised  aurin  probably  contains  one 
molecule  of  water,  although  it  will  not  part  with  this  water  without 
undergoing  further  decomposition.  By  oxidising  aurin  with  sodium 
manganate,  the  author  obtained  oxidised  aurin.  On  boiling  oxidised 
aurin  or  the  artificially  prepared  product  in  fine  powder,  in  glacial 
acetic  acid,  it  dissolves  to  a  dark  yellow-red  fluid,  which  on  cooling 
solidifies  to  a  mass  of  vermilion-coloured  crystals,  having  the  com- 
position of  the  diacetate,  Ci9Hi405(HOAc)a  +  H2O.  On  standing  in  a 
vacuum  over  lime  and  sulphuric  acid  at  the  ordinary  temperature,  half 
of  this  acetic  acid  is  given  off,  forming  the  monacetate. 

Leucaurin  (C19H16O3). — Griibe  andCaro  have  prepared  and  described 
(An7iale7i,  179,  190)  a  triacetyl  derivative  from  the  homologous  com- 
pound C20H18O3  (the  rosolic  acid  from  rosaniline).  The  acetyl  deriva- 
tive of  leucaurin  was  obtained  in  a  similar  manner  by  boiling  it  in 
fine  powder  for  a  quarter  of  an  hour  in  acetic  anhydride.  It  dissolves 
rapidly,  and  triacetyl- leucaurin,  Ci9H]3(OAc)3,  is  precipitated  as  a 
white  powder  on  pouring  the  solution  into  water ;  it  can  be  recrystal- 
lised  from  alcohol.  By  oxidising  leucaurin  with  manganates,  an 
amorphous  mass  was  obtained  of  the  composition  of  aurinquinone, 
C19II14O4,  but  it  could  not  be  crystallised. 

Aurin  (C19H14O3).— The  compound  of  aurin  with  sulphurous  acid  is 
easily  prepared  by  dissolving  aurin  in  potassium  hydroxide,  adding 
sodium  hydrogen  sulphite  to  decolorisation,  and  then  concentrated 
hydrochloric  acid  so  long  as  a  precipitate  continues  to  form. 

Methylaurin  (C20H16O3). — The  author  has  separated  this  body  from 
corallin  in  small  brick-red  crystals  with  a  green  metallic  lustre.  It 
might  be  thought  that  this  body  owed  its  formation  to  the  presence  of 
cresol  in  the  phenol  used,  but  on  replacing  a  portion  of  the  phenol  by 
cresol,  no  crystalline  body  whatever  is  produced,  but  a  tarry  mass 
with  no  metallic  lustre.  The  author  considers  that  it  is  not  a  deriva- 
tive of  tolyldiphenylmethane,  but  rather  of  triphenylethane,  and 
that  it  stands  to  corallin-phthale'in  in  the  relation  represented  by  the 
formulae — 
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Methylanrin (C6H,.0H),C<^^^^>0. 

Corallin-phtlialein (C6H,.0H)oC<^'q*>0. 

To  a  hot  saturated  solution  of  metbylanrin  in  60  per  cent,  alcohol, 
about  10  per  cent,  by  volume  of  concentrated  hydrocliloric  acid  is 
added,  and  the  whole  left  to  crystallise  ;  large  well-formed  occasion- 
ally radiating  columnar  crystals  with  bright  red  colour  and  sky-blue 
fluorescence  then  separate  out,  of  the  composition  C2:iH24C104.  By 
employing  the  same  methods  with  methylaurin  as  with  aurin,  com- 
pounds are  obtained  with  sulphurous  acid,  but  of  varying  composition. 
By  oxidation  with  sodium  manganate  a  body,  CigHuOa,  is  obtained. 
The  attempts  to  make  an  acetyl  derivative  did  not  lead  to  any  definite 
result. 

Leucomethylaurin  (C20H18O3). — On  dissolving  the  leuco-product  of 
methylaurin  in  acetic  anh^'dride,  and  leaving  it  in  a  vacuum  over 
lime  and  sulphuric  acid,  crystals,  and  subsequently  resinous  masses, 
are  deposited.  The  crystals  have  the  appearance  and  composition  of 
leucaurin.  The  leuco-product  boiled  for  a  quarter  of  an  hour  with 
acetic  anhydride  and  then  poured  into  water,  gives  a  resinous  pre- 
cipitate, becoming  crystalline  on  moistening  with  alcohol  ;  on  recrys- 
tallisation  its  composition  is  CriHoiOe  or  C.^.^HooOo,  therefore  not  the 
expected  compound  C;ioHi5(OAc)3,  but  it  might  be  regarded  as  the 
mona.cetyl  derivative  of  some  body,  either  C-oHi.jOs  or  C.uHisOs. 

F.  L.  T. 

Tannin  of  Oak-bark.  By  J.  Lowe  (Anal.  Zeits.,  20,  208—223). 
— Oak-bark  tannin  is  not,  as  is  usually  believed,  a  glucoside,  furnishing 
glucose  and  oak-bark  red  on  treatment  with  acid,  but  is  simply  trans- 
formed by  dehydration  into  the  latter  substance,  with  formation  of 
very  small  amounts  of  intermediary  products. 

For  the  preparation  of  the  oak- bark  tannin  in  a  pure  state,  the  bark 
is  extracted  with  90  per  cent,  alcohol,  the  alcohol  removed  from  the 
solution  by  distillation,  and  the  residue  treated  with  water  in  which  it 
partly  dissolves,  yielding  a  dark-brown  solution,  and  leaving  a  red- 
dish-brown insoluble  substance.  The  solution,  when  saturated  with 
sodium  chloride,  deposits  tannic  anhydride  ;  whilst  the  solution,  on 
treatment  with  ether  (in  which  the  oak- bark  tannin  is  practically  in- 
soluble) yields  to  the  latter  some  gallic  and  ellagic  acids.  After  the 
removal  of  the  ether,  the  solution  is  shaken  with  acetic  ether,  in  which 
the  tannin  dissolves,  and  is  obtained  in  the  form  of  a  reddish-brown 
brittle  mass.  With  ferric  salts  its  solution  gives  a  blue-black,  with 
tartar-emetic,  gelatin,  albumen,  or  alkaloids,  yellowish-white  precipi- 
tates. 

Heated  with  dilute  acids  under  pressure,  the  tannin  readily  yields 
oak- red. 

The  relation  between  the  various  products  obtained  is  seen  from  the 
following  formulae : — 

Two  hydrates  of  tannic  acid,  C.HHaiOia^SH^jO. 

The  lead  salt,  C,8Hi8Pb30i2,5lI,0. 
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Tannic  anhydride,  C28H24O12. 

Its  lead  salt,  CsHasPbOizjSHaO. 

Oak-red,  CzsHaaOn.  0.  H. 

Derivatives  of  Metachloronitrobenzene-  and  Orthochloro- 
benzene-sulphonic  Acid.  By  R.  Allert  (Ber.,  14,  1434—1438). 
— Metachloronitrohenzenemonosulplionic  acid  is  formed  when  metacblor- 
nitrobenzene  is  heated  with  an  excess  of  fuming  sulphuric  acid  at  100° 
for  five  days.  The  barium,  lead,  and  potassium  salts  of  this  acid 
crystallise  in  white  needle-shaped  crystals ;  the  barium  salt  is  but 
sparingly  soluble  in  water.  The  free  acid,  prepared  by  the  action  of 
sulphuretted  hydrogen  on  the  lead  salt,  forms  a  yellow  resinous  mass. 
MetaeJiluronitrohe7ize7iesulphonic  chloride,  obtained  by  the  action  of 
phosphorus  pentachloride  on  the  potassium  salt,  is  a  yellow  oil.  On 
reduction  with  tin  and  hydrochloric  acid,  it  yields  metachloramido- 
phenyl  mercaptan,  which  crystallises  in  flesh-coloured  needles.  The 
crystals  give  oft'  hydrochloric  acid  at  100°.     The  free  base, 

C6H3CI.NH2.SH, 

melts  at  140°.  No  organic  bases  could  be  produced  by  the  action  of 
organic  acids  or  acid  chlorides  on  this  compound. 

MetaohloronitrobeuzenedisulpJionic  acid,  C6H2C1(N02)(S03H)2,  is  pre- 
pared by  adding  successive  small  portions  of  metachloronitrobenzene  to 
boiling  Nordhausen  sulphuric  acid.  The  mixture  must  be  repeatedly 
shaken  to  moderate  the  violence  of  the  reaction.  The  crude  product  is 
diluted  with  water,  neutralised  with  lead  carbonate,  and  the  acid 
liberated  from  the  lead  salt  by  sulphuretted  hydrogen.  The  free  acid 
is  a  black  uncrystallisable  substance.  The  lead  and  potassium  salts 
crystallise  in  plates.     The  barium  salt  is  quite  insoluble  in  water. 

Metachloronitrobenzenedisidplionic  chloride  is  a  brown  resinous  sub- 
stance, which  yields  metachloramidophenyldimercapfan  hydrochloride  on 
reduction  with  tin  and  hydrochloric  acid.  The  salt  forms  flesh- 
coloured  crystals,  which  decompose  slowly  at  100°.     The  base, 

C6H2C1(NH2)(SH)2, 

contains  the  SH  groups  in  the  meta-  and  para-position  with  regard  to 
the  amido-group,  and  in  the  ortho-  and  meta- position  to  the  chlorine 
atom. 

Orthochlorohenzenesulphonic  acid,  which  Limpricht  (Ber.,  10,  320, 
this  .Tournal,  1877,  2,  193)  obtained  from  orthochlorobenzenesulphon- 
amide,  can  be  prepared  by  the  action  of  fuming  sulphuric  acid  on 
chlorobenzene.  The  chloride  of  this  acid  forms  white  crystals,  which 
melt  at  29°.  On  nitration  with  a  mixture  of  equal  parts  of  fuming 
sulphuric  and  nitric  acids,  orthochlorohenzenesulphonic  chloride  is  con- 
verted into  orthochloronitrobenzenesulphonic  chloride,  a  yellow  oily 
liquid.  On  reduction  with  tin  and  hydrochloric  acid  a  poor  yield  of 
chloramidophenyl-mercaptan  hydrochloride  is  obtained.  It  crystallises 
in  flesh-coloured  needles.  The  free  base  melts  at  129°,  and  appears  to 
be  identical  with  metachloramidophenyl-mercaptan,  in  which  case  the 
SH  group  occupies  a  para-position  to  the  amido-group,  and  the  ortho- 
position  to  the  chlorine- atom. 
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No  bases  were  produced  by  tlie  action  of  organic  acids  or  acid 
chlorides  on  this  substance.  W.  C.  W. 

Hydrazobenzenetetrasulphonic  Acid.  By  J.  Limprtcht  {Ber., 
14,  1543 — 1544). — Wilsing  has  obtained  hydrazobenzenetetrasulphonic 
acid  by  heating  hydrazobenzenedisulphonic  acid  from  metanitrobenzene- 
sulphonic  acid  with  fuming  sulphuric  acid  for  10  minutes.  The  acid 
solution  is  poured  into  water,  and  neutralised  with  milk  of  lime  ;  the 
filtrate  from  the  precipitated  calcium  sulphate  is  concentrated  and 
allowed  to  cool,  when  yellowish  crystals  of  the  calcium  salt  are  de- 
posited. A  further  yield  of  the  salt  is  obtained  by  adding  alcohol  to 
the  mother-liquor.  All  the  salts  of  hydrazobenzenetetrasulphonic 
acid,  with  the  exception  of  the  lead  salt,  are  freely  soluble  in  water, 
and  sparingly  soluble  in  alcohol.  The  barium  salt,  Ba2Ci2HHlSr..S40i2 
+  I4H2O,  crystallises  in  large  colourless  prisms.  The  pofassiiun  and 
sodium  salts  are  precipitated  from  their  aqueous  solutions  in  needle- 
shaped  crystals,  on  the  addition  of  alcohol.  Neutral  solutions  give  a 
white  precipitate  with  basic  acetate  of  lead,  and  reduce  silver  salts. 

Ilydrazohenzenetetrasulj^jlionic  acid  is  a  thick  syrupy  liquid,  and  forms 
microscopic  crystals  when  left  over  strong  sulphuric  acid.  No  satis- 
factory results  were  obtained  by  the  action  of  phosphorus  pentachlor- 
ide  on  the  potassium  salt,  nor  by  treating  the  acid  with  bromine  or 
nitrous  acid.  W.  C.  W. 

Benzarsinic  Acid  and  its  Derivatives.  By  W.  la  Coste 
(Annalen,  208,  1 — 36). — Part  I.  Monohcnzarsinic  Add. — The  author 
at  the  outset  alludes  to  the  stability  of  the  organic  derivatives  of 
arsinic  acid,  and  the  readiness  with  wiiichthe  methyl  group  of  toluene 
compounds  is  oxidised  into  the  corresponding  carboxyl  group.  The 
starting  point  of  the  research  was  paratolylarsinic  acid,  C7H7xisOH2 
(Abstr.,  1880,  397),  which,  when  heated  at  60°  for  several  days  with 
alkaline  permanganate,  is  converted  into  a  tripotassium  salt  of  benz- 
arsinic acid.  By  the  action  of  acetic  acid,  this  yields  an  acid  dihy- 
drogen  potassium  salt,  which  gives  free  monobenzarsinic  acid, 

COOHCeHi.AsOCOH).,, 

(cf.  Abstracts,  this  vol.,  68),  when  dissolved  in  hot  concentrated  hydro- 
chloric acid.  This  acid  crystallises  in  colourless  transparent  tables, 
sparingly  soluble  in  cold  alcohol  and  acetic  acid,  readily  soluble  in 
hot  alcohol,  and  alkaline  hydroxides  and  carbonates.  The  crystals  of 
the  acid  lose  their  transparency  when  heated,  giving  oil"  a  molecule  of 
water,  and  being  converted  into  an  anhydride,  COOH.CcHiAsO^,  which 
is  completely  decomposed  at  230°.  i3enzarsinic  acid  forms  salts  in 
which  the  hydrogen,  not  only  of  the  carboxyl  group,  but  also  of  the 
hydroxyl  group  is  replaced  by  metals.  Tlie  dihijd/rogcn  potassium  salt, 
COOK.C6H4AsO(OH)2  +  COOH.CeHiAsOCOH)^,  crystallises  in  long 
transparent  tables  of  triclinic  form.     The  calcium  salt, 

CeH^CCO.O  -f  CaO)AsO(OH)H.>0, 

is  obtained  as  a  leafy  precipitate  by  decomposing  a  neutral  solution  of 
the  sodium  salt  with  calcium  chloride.     The  silver  salt, 

COOAg.CeHiAsOCOAg),,     . 
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is  a  white  amorphous  precipitate  insoluble  in  water,  but  perfectly- 
soluble  in  ammonia  and  nitric  acid.  Bv  heating  the  silver  salt  to 
100°  with  methyl  iodide,  the  monomethyl  salt,  COOMe.CsHi.AsOCOH),, 
is  obtained  as  a  colourless  crystalline  mass,  which  can  be  saponified  by 
water  or  alkalis.  On  treating  benzarsinic  acid  with  hydriodic  acid 
and^  a  small  quantity  of  amorphous  phosphorus,  a  golden  precipitate 
o^  henzarseniodide,  COOH,C6H4.Asl2,  separates  out.  This  compound 
crystallises  in  long  golden  needles  (m.  p.  1.53"),  easily  soluble  in  alco- 
hol and  ether  ;  and  when  heated  with  silver  chloride,  forms  the  cor- 
responding chlorine  compound.  Benzarseniodide  dissolves  in  sodium 
carbonate  with  evolution  of  carbonic  anhydride  and  formation  of  benz- 
arsenious  acid,  COOH,C6H4.As(OH)2.  This  acid  crystallises  in  colour- 
less needles,  which  loses  its  water  of  hydration  at  145 — 160°,  with 
formation  of  an  anhydride,  COOH.C6H4.AsO. 

Benzarsenious  acid  gives  salts  in  which  only  the  hydrogen  of  the 
carboxyl  group  is  replaced  by  hydrogen.  The  calcium  salt  forms 
glistening  pearly  leaflets ;  the  silver  salt  separates  out  as  a  sparingly 
soluble  precipitate. 

Part  II.  Dibenzarsinic  Acid. — In  order  to  obtain  this  acid,  the 
author  isolated  and  investigated  the  paraditolyiarsenic  compound. 
Paraditolylarsenious  chloride,  As(C6H4Me)2Cl,  is  prepared  by  the  action 
of  mercury- ditolyl  on  an  excess  of  monotolylarsenious  chloride. 
Owing  to  the  readiness  with  which  the  ditolyl  compound  splits  up 
into  the  monotolylarsenious  chloride  and  tritolylarsine,  the  crude 
product  of  reaction  is  treated  with  a  solution  of  sodium  carbonate, 
which  converts  the  dichloride  into  the  oxide,  whilst  the  ditolyl  com- 
pound is  left  unattacked.  The  ditolylarsenious  chloride  is  a  golden- 
coloured  oil,  analogous  in  properties  to  the  corresponding  diphenyl 
compound ;  it  does  not,  however,  solidify  even  at  a  temperature  of  a 
freezing:  mixture.  On  boilino^  the  chloride  with  an  excess  of  alcoholic 
potash,  it  is  converted  into  jparatolylarsenious  oxide,  OAs2(C6H4Me)4, 
which  crystallises  in  silky  needles  (m.  p.  98°).  Ditolylarsenious 
chloride  absorbs  chlorine,  with  formation  of  ditolylarsenious  trichloride, 
which  can  be  converted  by  gradual  addition  of  water  into  paraditolyl- 
arsinic  acid,  As(C6H4Me)20.0H.  This  acid  forms  small  horny  crystals 
(m.  p.  167°),  soluble  in  water  and  dilute  hydrochloric  acid,  its  alkali 
and  alkaline  earth  salts  are  readily  soluble  in  water ;  the  silver  salt 
is  a  sparingly  soluble  white  precipitate.  Alkaline  permanganate 
oxidises  ditolylarsinic  acid  to  dibenzarsinic  acid, 

As(C6H4.COOH>20.0H, 

which  separates  out  from  hydrochloric  acid  in  the  form  of  large  glisten- 
ing leaflets.  The  salts  of  this  acid  do  not  crystallise  readily,  the  alkali 
salts  are  easily  soluble  in  water  and  alcohol,  the  salts  of  the  heavy 
metal  are  only  sparingly  soluble  in  water.  Although  it  would  appear 
that  dibenzarsinic  acid  is  a  tribasic  acid,  yet  the  author  has  succeeded 
only  in  obtaining  salts,  in  which  all  the  hydrogen  of  the  carboxyl 
group  is  replaced.  The  dimethyl  salt,  As(C6H4.COOMe)20.0H,  forms 
a  crystalline,  golden-yellow  crust,  which  melts  above  280°  without 
decomposition.      By    heating    dibenzarsinic   acid    with    concentrated 
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hydriodic  acid  and  amorphous  phosphorus,  it  is  converted  into  dibenz- 
arsenious  iodide,  As(C6H4.COOH)2l,  a  crystalline  powder  (m.  p.  above 
280°),  soluble  in  alcohol,  ether,  and  chloroform. 

Dibenzarsenious  iodide  dissolves  in  sodium  carbonate  solution,  with 
evolution  of  carbonic  anhydride  and  formation  of  dibenzarsenious  acid, 
As(C6H.i.COOH)2.0H,  a  white  crystalline  compound  sparingly  soluble 
in  water  and  dilute  mineral  acids. 

Part  III.  Tribenzarsinic  Acid. — The  author  has  already  shown 
(Abstr.,  1880,  397),  that  on  heating  monotolylarsenious  oxide  to  360° 
it  splits  up  into  arsenious  oxide  and  tritolylarsine  ;  the  latter  can  be 
separated  from  the  hard  crust  of  the  oxide  by  solution  in  ether. 
Tritolylarsine  forms  colourless  crystals  (m.  p.  145",  not  130°,  as 
formerly  stated  by  the  author),  which  can  be  heated  to  360°  without 
decomposition.  Tritolylarsine  does  not  readily  take  up  chlorine  ;  the 
dichloride  is  best  prepared  by  passing  chlorine  into  a  chloroform  solu- 
tion of  tritolylarsine ;  it  is  a  golden-yellow  oil,  which,  after  standing 
for  a  longtime,  solidifies  to  a  white  crystalline  mass  (m.  p.  214°).  As 
the  preparation  of  tritolylarsenious  oxide  or  hydroxide  presented  some 
difficulty,  tritolylarsine  was  oxidised  directly  by  alkaline  permanganate 
into  tribenzarsinic  acid,  As(C6H4.COOH)3(OH)o.  This  acid  separates 
out  from  hydrochloric  acid  as  a  white  voluminous  precipitate,  which 
loses  water  when  heated,  and  decomposes  at  a  higher  temperature.  It 
appears  that  this  acid  generally  acts  as  a  tribasic  acid,  although  the 
silver  salt  had  probably  the  formula  As(Cf,Hi.C00Ag)3(0Ag),0H. 
Tribenzarsinic  acid  can  be  reduced  by  hydriodic  acid  to  tribetizarsenious 
acid,  As(C6H4.COOH)3;  the  yield  is  however  small.  This  latter  com- 
pound separates  out  from  an  ethereal  solution  in  large  colourless 
needles  ;  in  its  constitution  it  is  analogous  to  triglycollamic  acid, 
N(CH2.COOH)3.  The  sodium  salt  crystallises  in  short  needles ;  the 
silver  salt  is  a  white  voluminous  precipitate. 

Part  IV.  Oxidatio7i  of  Blmethijl-  and  Etlnjl-arsinic  Acids. — The 
author  endeavoured  to  convert  cacodylic  acid  into  the  corresponding 
dicarboxylic  acid  by  oxidation  with  alkaline  permanganate,  but  the 
reaction  failed;  the  same  happened  with  etliylarsinic  acid.  The 
author  recommends  the  action  of  mercury  diethyl  on  arsenic  trichlor- 
ide as  a  ready  method  for  obtaming  ethylarsenious  dichloride, 

V.  H.  V. 

Action  of  Carbonyl  Chloride,  and  of  Alcoholic  Bromides, 
&c.,  on  Substituted  Thiocarbamides.  \\y  W.  >Vili.  {Her.,  14, 
1485 — 1492). — When  a  solution  of  carbonyl  chloride  in  benzene  is 
added  in  excess  to  a  thiocarbanilide  sus])en(led  in  benzene,  complete 
solution  ensues,  hydrochloric  acid  is  evolved  after  a  time,  and  a  pre- 
cipitate is  formed,  which  consists  of  carbanilide,  thiocarbanilide,  and 
triphenylguanidine.  The  precipitate  is  washed  with  cold  ether.  On 
evaporating  the  filtrate,  lustrous  prisms  (m.  p.  87")  of  carbonylthio- 
carbanilide,  CuHioNaSO,  are  deposited.  This  substance  dissolves 
freely  in  ether,  benzene,  and  carbon  bisulphide.  On  boiling  the  alco- 
holic solution  with  hydrochloric  acid  or  sodium  hydroxide,  or  on  boil- 
ing with  water,  carbanilide,  sulphuretted  hydrogen,  and  carbonic  acid 
are  formed.      By  the  action  of  alcoholic  ammonia,  the  carbonylthio- 
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carhanilide  is  split  up  into  thiocarbanilide  and  urea,  and  by  aniline  it 
is  converted  into  earbanilide  and  thiocarbanilide.  When  heated 
above  its  melting  point,  this  substance  suddenly  splits  up  into  cai*- 
bodiphenylimide  and  carbonyl  sulphide.  Car  bony  1- thiocarbanilide 
may  probably  be  represented  by  the  formula — 

CeH^.N  :  C<5g^>C0. 

Action  of  Carhonyl  Chloride  on  Bitolyltliiocarhamide. — Carhonyl-thio- 
carhotoluidide,  CieHuNsSO,  is  obtained  in  long  silky  needles  (m.  p. 
116°),  when  ditolylthiocarbamide  is  substituted  for  thiocarbanilide  in 
the  first  experiment.  It  is  sparingly  soluble  in  cold  alcohol,  but  dis- 
solves freely  in  ether  and  benzene.  This  compound  is  decomposed  by 
alcoholic  potash  or  hydrochloric  acid,  forming  carbotoluidide,  and  by 
alcoholic  ammonia,  yielding  urea  and  thiocarbotoluide.  Heated  at 
100°,  it  slowly  splits  up  into  carbonyl  sulphide  and  carboditolylimide, 
CieHuNoSO  ;  the  change  takes  place  more  rapidly  at  temperatures 
above  the  melting  point  of  the  substance.  The  base  crystallises  in 
thick  prisms  (m.  p.  60°),  soluble  in  benzene  and  ether.  It  boils  at 
230°.  The  hydrochloride  crystallises  in  needles.  On  boiling  with 
water,  dilute  hydrochloric  acid,  or  sodium  hydroxide,  it  yields  ditolyl- 
carbamide. 

Phenylditolylguanide,  formed  by  the  action  of  aniline  on  carbodi- 
tolylimide, crystallises  in  needles. 

Carbonyl  chloride  also  acts  on  monophenylthiocarbamide,  diallyl- 
thiocarbamide,  &c.,  at  the  ordinary  temperature.  Carbonyl  sulphide 
has  no  action  on  thiocarbanilide.  Carbanilide  is  not  attacked  either 
by  carbonyl  chloride  or  by  carbonyl  sulphide. 

Action  of  Methyl  and  Ethjl  Iodides  on  Thiocarhanilide. — On  heating 
methyl  iodide  and  thiocarbanilide  in  molecular  proportions  in  a  flask 
fitted  with  an  upright  condenser,  a  crystalline  hydriodide,  CuliuNaSjHI, 
is  obtained,  which  is  sparingly  soluble  in  cold  water.  The  free  base  is 
soluble  in  alcohol.  It  melts  at  110°,  and  at  a  higher  temperature 
decomposes  into  mercaptan  and  carbodiphenylimide.  The  base  is 
decomposed  by  boiling  with  potassium  hydroxide,  forming  mercaptan 
and  carbanilide.  Heated  with  hydrochloric  acid  at  150°,  it  splits  up 
into  aniline  and  methyl  mercaptan. 

The  corresponding  ethyl  base,  dsHieNgS,  melts  at  79°,  and  has  the 
constitution  C^Hs.S.CCNPhH)  !  NPh. 

Action  of  Ethylene  Bromide  on  Thiocarhanilide. — On  heating  ethylene 
bromide  and  thiocarbanilide,  hydrobromic  acid  is  evolved,  and  a  residue 
remains,  which  is  soluble  in  water.  Sodium  hydroxide  precipitates 
hydrothiodiphenylhydantoin  from  the  aqueous  solution  of  this  product. 
The  base  crystallises  in  plates  (m.  p.  136°).  It  is  not  decom^posed  by 
boiling  with  hydrochloric  acid  or  alcoholic  potash,  and  it  can  be  dis- 
tilled without  decomposition.  The  constitution  of  this  compound  may 
be  represented  as 

CeH^N  :  C<g  (.jj^>CH3.  ^y   ^    ^ 
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Constitution  of  Diphenyl  Derivatives.  By  Gr,  Schultz 
(AMnalen,  207,  361— 368).— The  author  gives  a  list  of  all  diphenyl 
derivatives  in  which  the  positions  of  the  groups  of  atoms  replacing 
hydrogen  are  wholly  or  partially  known.  He  shows  that  the  same 
rules  which  have  previously  been  observed  with  benzene  compounds 
with  regard  to  melting  points,  solubilities,  and  boiling  points,  also 
obtain  in  the  case  of  diphenyl  derivatives.  The  ortho-compounds 
are  more  soluble,  have  a  lower  melting  point,  and  generally  a  lower 
boiling  point,  than  the  corresponding  para-compounds.  Chlorine 
compounds  melt  lower  than  bromine  ones,  and  these  again  lower  than 
those  containing  iodine ;  also  methylic  higher  than  ethylic  ethers. 
Each  successive  atom  of  bromine  entering  into  combination  raises  the 
boiling  point  about  60°.  The  same  variations  in  melting  point  exhi- 
bited by  the  nitro-,  azo-,  azoxy-,  hydrazo-,  and  amido-benzene  com- 
pounds are  also  shown  by  the  diphenyl  derivatives.  On  the  replace- 
ment of  oxygen  in  the  nitro-groups,  in  the  case  of  benzene  compounds, 
the  melting  point  increases  until  the  azo-compound  is  reached,  the 
hydrazo-compounds  melting  lower  than  the  azo-  and  even  than  the 
azoxy-  (hydrobenzene  being  excepted),  and  the  amido-compounds 
even  lower  than  the  corresponding  nitro-bodies.  The  diphenyl  base 
of  the  series,  however,  has  a  higher  melting  point.  J.  I.  W. 

Diphenyl  Bases.  By  G.  Schultz  (Annalen,  207,  311 — 319). — 
The  molecular  changes  which  hydrazo-cowpounds  undergo  ivhen  sub- 
jected to  the  acti07i  of  mineral  acids. — By  treating  azobenzene  with  sul- 
phuretted hydrogen  and  acting  on  the  product  so  obtained  with  sul- 
phuric acid,  Zinin  obtained  a  body  which  he  called  benzidine.  He 
considered  that  it  was  formed  directly  from  azobenzene  ;  but  Hofmann 
showed  that  hydrazobenzene  is  first  formed,  and  this,  when  treated 
with  sulphuric  acid,  yields  benzidine.  Fittig  soon  afterwards  found 
that  by  reducing  dinitro-diphenyl,  a  diamidodiphenyl  is  formed,  which 
bears  a  close  resemblance  to  benzidine.  Griess  next  showed  that  di- 
phenyl can  be  obtained  by  boiling  tetrazo-diphcnyl  sulphate,  derived 
from  benzidine,  with  alcohol.  The  author  {Annaleu,  174,  227) 
proved  that  the  diamido-diphenyls  obtained  from  hydrazobenzene  and 
dinitro-diphenyl  are  identical. 

The  conversion  of  hydrazobenzene,  Ph.NH.NH.Ph.  into  diamido-di- 
phenyl,  N'H2.C6H4.C6H4.NH2,  is  one  of  the  most  striking  examples  of 
molecular  re-arrangement.  The  corresponding  chlorine  and  bromine 
compounds  have  been  prepared  from  dichloro-  and  dibromo-hydrazo- 
benzene.  Griess  states  {Annalen^  154,  213)  that  when  an  amnioniacal 
solution  of  azobenzenemonosulphonic  acid  is  treated  with  sulphuretted 
hydrogen,  it  yields  benzidinesulphonic  acid ;  the  author  shows  that 
the  substance  is  probably  parahydrazobenzenesulphonic  acid.  It  is 
remarkable  that  the  acid  is  converted  into  benzidine  by  the  action  of 
kmmonia,  whilst  the  other  hydrazo-compounds  are  only  decomposed 
by  a  mineral  acid. 

The  three  symmetrical  diamidoditolyls  are  formed  from  the 
hydrazo-compounds  in  a  similar  manner  to  the  diamidodipheuyls  ;  not 
one  of  them,  however,  has  yet  been  directly  prepared  from,  or  con- 
verted into,  ditolyl. 
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By  boiling  with  hydrochloric  acid,  metahydrazobenzoic  acid, 
COOH.CsHi.NH.NH.Ce'Hi.COOH,  is  converted  into  diamidodiphenyl- 
dicarboxylic  acid,  COOH.CNH^jCeHg.CeHgCNHoJ.COOH.  Up  to  the 
present  time  no  azo-  or  hydrazo-componnds  in  the  fatty  series  have 
been  prepared ;  it  is,  however,  probable  that  such  bodies  can  exist, 
and  that  they  would  exhibit  properties  similar  to  those  of  the  aromatic 
ones,  so  that  one  would  expect  that  one  of  the  so-called  mixed 
azo-compounds  containing  aromatic  and  fatty  residues  side  by  side, 
the  amidoethaneazobenzenesulphonic  acid  of  Kappeler,  would  be  con- 
verted into  the  benzidine  compound,  diamidoethylamidobenzene- 
sulphonic  acid. 

It  is  noticeable  that  the  molecular  change  does  not  take  place  with 
equal  readiness  in  all  cases  of  hydrazo-bodies ;  for  while  azo-  and 
hydrazo-benzene  are  easily  transformed  into  benzidine  by  the  action  of 
a  mineral  acid,  the  corresponding  toluene  compounds  are  extremely 
difficult  to  attack.  Although  dichlorhydrazobenzene,  prepared  from 
meta-chloronitrobenzene,  easily  yields  dichloro-diamido-diphenyl  when 
heated  with  hydrochloric  acid,  dichlorhydrazobenzene  prepared  from 
para-chloronitrobenzene,  according  to  Calm  and  Heumann,  yields  only 
a  mixture  of  para-dichlorazobenzene  and  para-chloraniline.  The 
bromine  derivative  behaves  in  the  same  manner. 

Boiling  hydrochloric  acid,  according  to  Andreae  (/.  pr.  Chem.,  21, 
318),  converts  dinitro-orthhydrazophenetol  into  dinitro-orthazophenetol 
and  orthamido-para-nitrophenetol.  The  hydrogen  atoms,  which 
occupy  the  para-  or  ortho-position  with  regard  to  the  amido-  or 
hydroxyl-groups,  appear  to  be  remarkably  variable.  For  instance, 
aniline  and  paratoluidine  yield  pararosaniline  ;  in  which  case,  that 
atom  of  hydrogen  is  displaced  which  is  in  the  para-position  with 
respect  to  the  amido-group.  In  some  cases  the  para-  and  ortho- 
compounds  are  produced  almost  in  equal  quantities :  for  instance,  in 
the  formation  of  salicaldehyde  and  paroxybenzaldehyde  from  phenol, 
chloroform,  and  sodium  hydroxide.  In  other  cases,  the  ortho-com- 
pound is  produced  in  greater  quantity  or  by  itself. 

The  same  rule  appears  to  apply  in  the  case  of  the  so-called  mole- 
cular re-arrangements,  when  an  isomeric  body  is  produced,  not  by  an 
internal  change  in  one  molecule,  but  by  the  action  of  similar  mole- 
cules on  one  another.  If  diazoamidobenzene  is  acted  on  with  aniline 
hydrochloride,  its  isomeride  paramidoazobenzene  is  formed:  the 
latter  is  decomposed  by  reducing  agents  into  aniline  and  para- 
diamidobenzene.  Amidoazobenzene  can  also  be  obtained  directly  from 
aniline  and  nitrous  acid,  diazoamidobenzene  being  first  formed.  In  a 
similar  manner  orthamidotoluene  and  metamidotoluene,  on  treatment 
by  nitrous  acid,  yield  orthotoluene,  azoparamidometatoluene,  and 
metatolueneazoparamidoorthotoluene.  On  the  other  hand,  paramido- 
toluene  does  not  give  amidazotoluene,  but  paradiazoamidotoluene, 
which  does  not  exhibit  any  re-arrangement,  because  that  carbon-atom 
which  assumes  the  para-position  with  respect  to  the  one  combined 
with  the  NH-group,  is  in  connection  with  a  methyl-group  and  not  a 
hydrogen-atom.  The  formation  of  benzidine  from  hydrazobenzene  by 
the  action  of  hydrochloric  acid  affords  another  example  of  the  replace- 
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ment  of  the  hydrogen-atom,  which  is  in  the  para-position  to  the  ISTH- 
gronp. 

From  the  foregoing  examples,  the  author  deduces  the  general  rule, 
that  in  the  molecular  re- arrangement  of  diazoamido-  and  hydrazo- 
bodies,  principally  those  hydrogen-atoms  occupying  the  para-position 
with  regard  to  the  NH- groups  are  removed  and  replaced  by  groups  of 
atoms,  amido-compounds  being  at  the  same  time  formed.  If,  how- 
ever, these  hydrogen- atoms  are  already  replaced  by  other  elements  or 
groups,  the  re-arrangement  is  not  necessarily  checked;  for  the  forma- 
tion of  a  tolidine  from  parazotoluene,  and  of  orthamido-paramido- 
(^iphenyl,  show  most  clearly  that  in  these  molecular  changes,  bases, 
whose  amido-groups  are  not  necessarily  in  the  para-position  to  the 
replaced  hydrogen-atoms,  can  be  formed.  J.  I.  W. 

Benzidine  (a-Dlamidodiphenyl) .  By  H.  Schmidt  and  G. 
SCHULTZ  {Annalen,  207,  .320 — 347). — The  benzidine  obtained  from 
hydrazobenzene  with  hydrochloric  acid  or  from  dinitrodiphenyl  with 
reducing  agents,  or  from  diamidodiphenic  acid  with  lime,  isdiparamido- 
diphenyl  (Schultz,  AnnaUn,  174,  227),  because  it  can  be  obtained  by 
reducing  paranitroparamidodiphenyl,  N'02(4).C6H4.C6H4.ISrH2(4).  The 
latter  body  is  a  dipara-compound,  because  it  can  be  converted  into 
paranitroparabromodiphenyl,  which,  on  oxidation  with  chromic  acid, 
yields  paranitrobenzoic  and  parabromobenzoic  acids. 

Blacetylhydrazohenzene,  CieHieNoOs,  or  NPhAc.NPhAc.  —  This 
compound  is  prepared  by  boiling  hydrazobenzene  for  several  hours 
with  acetic  anhydride.  The  crude  product  is  then  treated  with  water, 
and  the  residue  crystallised  from  alcohol.  It  is  only  slightly  soluble 
in  cold  water,  but  more  easily  in  hot.  It  dissolves  readily  in  alcohol, 
ether,  and  acetic  acid,  and  crystallises  from  dilute  alcohol  in  large 
yellowish  crystals  (m.  p.  105°).  When  heated  above  its  melting 
point,  it  decomposes.  It  is  scarcely  attacked  by  boiling  hydrochloric 
acid,  but  concentrated  sulphuric  acid  converts  it  into  benzidine. 

The  authors  prepare  azobenzene  in  the  following  manner  : — One 
part  of  nitrobenzene  is  dissolved  in  9  volumes  of  alcohol  and  heated 
for  several  hours  with  1  part  of  potassium  hydi'oxide  until  the  mix- 
ture boils  quietly.  The  alcohol,  aniline,  and  unattacked  nitroben- 
zene are  then  distilled  olf,  and  tlie  black  residue  poured  into 
water.  After  standing  for  several  days,  azoxybenzene,  mixed  with 
aniline  and  nitrobenzene,  separates  out.  The  crystals,  after  drying, 
are  treated  with  alcohol  containing  a  small  quantity  of  fuming  nitric 
acid.  The  yield  of  azoxybenzene  is  about  40  per  cent,  of  the  nitro- 
benzene employed. 

In  order  to  convert  the  azoxybenzene  into  azobenzene,  the  authors 
distil  it  with  iron  filings.  A  yield  of  72*5  per  cent,  is  obtained  in  this 
manner.  To  prepare  benzidine  and  diphenyline  from  azobenzene, 
it  is  dissolved  in  alcoholic  ammonia  and  treated  with  sulphu- 
retted hydrogen.  On  concentrating  the  solution,  hydrazobenzene 
crystallises  out.  After  drying,  it  is  converted  into  the  mixed  hydro- 
chlorides, by  heating  with  hydrochloric  acid.  On  addition  of  sul- 
phuric acid,  the  less  soluble  benzidine  sulphate  is  precipitated,  while 
the   corresponding   diphenyline   salt  remains    in   solution.      In   this 
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manner,  20  grams  of  azobenzene  yield  18  grams  of  benzidine  sulphate. 
It  is  not,  however,  necessary  to  prepare  hydrazobenzene ;  for  if  an 
alcoholic  solution  of  azobenzene  is  treated  with  zinc  chloride  and 
hydrochloric  acid,  the  mixed  bases  are  directly  obtained.  The  filtrate 
from  the  benzidine  sulphate  is  evaporated,  mixed  with  an  excess  of 
potassium  hydroxide,  and  extracted  with  ether.  By  fractionating, 
the  oil  can  be  separated  into  aniline  and  jS-diamidodiphenyl  (b.  p. 
363°).  Azobenzene  yields  18*5  per  cent,  of  aniline  and  183  per  cent, 
of  iS-diamidodiphenyl. 

rf-Diphenol  obtained  from  Benzidine.  —  If  an  aqueous  solution  of 
tetrazodiphenyl  sulphate  obtained  from  benzidine  is  boiled  for  some 
time,  nitrogen  is  evolved  and  a  brownish-yellow  powder  is  preci- 
pitated, consisting  principally  of  dipara-oxydiphenyl.  By  treatment 
with  alcohol  and  subsequent  distillation,  it  can  easily  be  separated 
from  bye-products ;  but  the  formation  of  these  bodies  can  be  greatly 
lessened  by  the  addition  of  a  small  quantity  of  urea  or  alcohol 
to  the  boiling  solution.  The  diphenol  crystallises  from  alcohol  in 
white  glistening  plates,  or  tufts  of  needles,  which  are  only  slightly 
soluble  in  water  and  in  benzene,  but  easily  in  alcohol  or  ether.  It  is 
dissolved  by  alkalis,  and  reprecipitated  on  addition  of  acids.  On 
heating,  it  begins  to  turn  brown  at  250°,  melts  at  272°,  and  boils  at 
360°.  It  dissolves  in  concentrated  sulphuric  acid,  to  which  it  imparts 
a  greenish  tinge.  In  presence  of  nitrous  fumes,  the  solution  becomes 
blue.  The  nitro- derivative  dyes  wool  a  light  yellow  colour.  On 
heating  the  diphenol  with  nitric  acid,  it  is  converted  into  picric  and 
oxalic  acids. 

Diacetyl  r^-diphenol,  Ci2Hfe(O.Ac)2,  is  obtained  by  boiling  the  diphenol 
with  acetic  anhydride.  It  melts  at  159 — 160°,  is  easily  soluble  in 
alcohol  and  glacial  acetic  acid,  and  crystallises  in  long  needles.  It 
dissolves  in  crude  sulphuric  acid  with  a  blue  colour. 

r^-Diphenol  from  DiphenyldisulpJwnic  Acid. — The  disulphonic  acid  is 
obtained  by  heating  50  grams  of  diphenyl  with  100  grams  of  ordinary 
and  50  grams  of  fuming  sulphuric  acid.  The  potassium  salt,  when 
fused  with  potassium  hydroxide,  yields  a  diphenol  which  melts  at 
272°,  has  the  same  crystalline  form,  and  behaves  in  the  same  manner 
with  reagents  as  the  preceding  compound.  It  yields  a  similar  acetyl 
compound,  and  is  in  all  respects  identical  with  the  diphenol  obtained 
from  benzidine.  Its  vapour-density  was  found  by  the  authors  to  be 
6-50  (cal.  =  6-44). 

On  treating  7-diphenol  with  phosphorus  pentachloride,  a  mixture  of 
several  substances  is  obtained.  The  authors  have  succeeded  in  iso- 
lating three.  1.  A  chlorinated  substance,  melting  at  126°,  soluble  in 
alkalis.  The  authors  suggest  that  it  may  be  a  trichlorodiphenyl. 
2.  Diparachlorodiphenyl,  melting  at  148°.  '  3.  The  body  melting  at 
179°  previously  obtained  by  Dobner.  The  mixture  of  chlorinated  sub- 
stances is  treated  with  water  and  then  with  a  dilute  solution  of  sodium 
hydroxide;  after  filtering,  hydrochloric  acid  precipitates  a  substance 
which  was  proved  not  to  be  7-diphenol.  It  melts  at  126°,  and  distils 
without  decomposition.  It  is  soluble  in  alkalis  and  reprecipitated  by 
acids.  It  dissolves  in  sulphuric  acid  with  a  green  colour,  which 
mpidly  changes  to  violet.     The  residue  remaining,  after  treating  the 
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crude  product  witli  sodium  hydroxide,  is  distilled,  the  distillate  being 
collected  in  three  portions,  315—333°,  383—360°,  and  above  360^ 
The  first  portion  consists  principally  of  diparachlorodiphenyl,  identical 
in  meltinsr  point,  crystalline  form,  and  general  behaviour  with  that 
obtained  directly  from  benzidine  and  diphenyl.  The  second  portion, 
in  addition  to  diparachlorodiphenyl  and  other  chlorinated  bodies  easily 
soluble  in  alcohol,  contains  a  body  (m.  p.  179°)  little  soluble  in 
alcohol,  which  is  identical  with  that  obtained  by  Dobner.  It  boils 
much  above  360°.  It  sublimes  in  long  silky  needles.  The  authors 
find  that  it  is  pentachlorodiphenyl,  C12H5CI5. 

(^-Diphenol  from  Dioxypliemjlhenzoic  Acid. — By  heating  diphenylene- 
ketone  with  a  mixture  of  ordinary  and  fuming  sulphuric  acid  at  250 — 
260°,  diphenyleneketonedisulphonic  acid  is  formed.  On  fusing  the 
potassium  salt  with  potassium  hydroxide  and  decomposing  the  product 
with  sulphuric  acid,  dihydroxyphenylbenzoic  acid  (m.  p.  270°)  is 
obtained.  On  distilling  with  lime,  it  yields  a  diphenol  which  is 
identical  with  those  obtained  fromi  benzidine  and  diphenyldisul phonic 
acid.  Dihydroxyphenylbenzoic  acid  is  therefore  dipara- hydro xyortho- 
carboxyldiphenyl. 

Acetylparamido-paranitrodiplienyl,  CyHnlSroOa,  forms  bright  yellow 
needles,  melting  at  264°. 

Paranitro-parahydroxydiphe^iyl,  Ci2ll8(N"02)(OH),  is  formed  by 
treating  paranitro-paramidodiphenyl  with  nitrous  acid.  It  crystallises 
in  needles  (m.  p.  170°).  J.  I.  W. 

Diphenyline  (^-Diamidodiphenyl).  By  G.  Schultz,  H.  Schmidt, 
and  H.  Strasser  (A7malen,  207,  348 — 360). — By  acting  on  diphenyl 
with  an  excess  of  concentrated  nitric  acid,  two  isomeric  dinitro- 
diphenyls  are  obtained.  They  can  be  separated  bj  means  of  the  dif- 
ference in  their  solubilities  in  alcohol.  The  least  soluble  is  diparanitro- 
diphenyl  (m.  p.  233°),  which,  on  reduction,  yields  benzidine.  The 
other  is  isodinitrodiphenyl  (m.  p.  93' 5°),  which  the  authors  sliow  is 
a  para-ortho-compound,  containing  the  two  nitro-groups  in  different 
benzene  nuclei.  On  reduction  with  sulphuretted  hydrogen,  it  yields 
iso-amidonitrodiphenyl,  which,  on  treatment  with  tin  and  hydrochloric 
acid,  gives  a  diamidodiphenyl  resembling  in  all  respects  that  which 
is  produced  along  with  benzidine  from  hydrazobonzene.  The  authors 
propose  to  call  it  diphenyline  or  /3-diamidodiphenyl.  The  mode  of 
preparing  it  from  hydrazobenzene  is  described  in  the  preceding- 
Abstract.  In  order  to  obtain  the  base  from  diphenyl,  it  is  necessary 
first  to  prepare  iso-dinitrodiphenyl  and  then  iso-amidonitrodiphenyl. 

lao'dlmtrodi'phenyl,  N02.C6H^.C6H4.N02  =  [2  :  1 :  4],  forms  small 
yellowish  needles  belonging  to  the  regular  system. 

Iso-amidonitrodiphenyl,  N02.Cf,H4.C6H4.NH2,  forms  regular  reddish - 
brown  crystals,  and,  on  treatment  with  nitrous  acid,  yields  isonitroxy- 
diphenyl  (m.  p.  138"),  crystallising  in  small  yellow  needles. 

Isohromonitro-diphenyl,  NOi-CoHi-CoHiBr,  is  formed,  together  with 
parabromo-paranitrodiphenyl,  on  treating  parabromodiphenyl  with  con- 
centrated nitric  acid.  It  is  also  obtained  when  the  perbromide  of  the 
diazo-compound,  prepared  from  iso-amidonitrodiphenyl,  is  boiled  with 
alcohol.    It  crystallises  from  alcohol  in  glistening  plates  (m.  p.  65°) .    On 
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oxidation  with  chromic  acid,  it  yields  parabromobenzoic  acid.  One 
nitro-group,  therefore,  of  iso-dinitrodiphenyl  occupies  the  para- 
position.  The  authors  show  that  the  other  is  in  the  ortho-positioD, 
because  iso-dinitrodiphenyl  can  be  obtained  by  nitrating  mononitrp- 
diphenyl,  and  the  iso-bromodiphenyl  derived  from  the  latter  yields 
orthobrombenzoic  acid  on  oxidation. 

Ortlionitrodijphenyl,  NO2.C6H4.C6H5,  is  produced,  together  with  para- 
nitrodiphenyl,  when  diphenyl  is  treated  with  concentrated  nitric  acid. 
It  crystallises  from  alcohol  in  large  plates  (m.  p.  ?t7{f). 

Isohromodiplienyl,  C6H4Br.C,;H5,  is  prepared  by  boiling  iso-diazo- 
diphenyl  perbromide  with  alcohol,  and  afterwards  distilling  with  steam. 
It  forms  a  clear  oil  (b.  p.  296 — 298°),  smelling  like  oranges.  It 
solidifies  at  —20°.  On  oxidation,  it  yields  orthobromobenzoic  acid 
(m.  p.  158°). 

Biphenyline,  NH2.C«H4.C6H4.NH2.  =  [2  : 1  : 4],  is  best  prepared  by 
treating  azobenzene  or  iso-amidonitrodiphenyl  with  stannous  chloride. 
It  is  almost  insoluble  in  water,  but  dissolves  easily  in  alcohol  or  ether. 
It  crystallises  in  long  needles  (m.  p.  45°,  b.  p.  363'^),  which  gradually 
decompose  in  the  air.  On  treatment  with  acetic  acid,  it  yields 
diacetyldiphenyline,  which  crystallises  from  alcohol  in  needles  (m.  p. 
202°).  Biphenyline  sulphate  is  very  soluble  in  water,  crystallising 
therefrom  in  hard  transparent  prisms,  arranged  in  groups.  The  cor- 
responding benzidine  salt  is  almost  insoluble  in  water.  The  tnono- 
hydrocloride,  Ci2H8(]SrHo)2.HCl,  crystallises  from  water  in  plates^ 
Another  salt,  which  is  probably  the  dihydrochloride,  is  very  soluble  ii 
water,  and  can  only  be  obtained  by  allowing  the  aqueous  solution 
stand  for  several  weeks,  with  a  large  excess  of  fuming  hydrochlorij 
acid.  It  forms  long  colourless  needles,  very  soluble  in  water;  thi 
solution,  however,  gives  no  precipitate  with  platinum  chloride. 

t-JDiphenol  obtained  from  diphenyline. — If  alcohol  or  ether  is  adde< 
to  a  solution  of  diphenyline  sulphate  saturated  with  nitrous  acidj 
tetrazodiphenyl  is  precipitated  as  a  brown  oil.  On  boiling  this  wit 
water,  nitrogen  is  evolved,  and  a  resinous  product  separates  out.  Bj 
extracting  the  filtrate  with  ether,  ^-diphenol  may  be  obtained  iri^ 
brown  crystals  (m.  p.  342°).  On  boiling  with  acetic  anhydride, 
it  is  converted  into  di-acetyldiphenol,  Ci2H8(OAc)2,  which  crys- 
tallises from  alcohol  in  glistening  plates  (m.  p.  94°).  Pure  concen- 
trated sulphuric  acid  dissolves  c-diphenol  without  any  coloration;  but 
crude  acid  gives  a  blue  colour.  Concentrated  nitric  acid  converts  it 
into  a  yellow  nitro-body. 

b-Biphenol  from  Fhenolparasulplionic  Acid. — The  authors  show  that 
the  diphenol  obtained  by  Zincke  by  fusing  the  potassium  salt  of 
phenolparasul phonic  acid  with  potassium  hydroxide  is  identical  with 
the  ^-diphenol  here  described.  It  yields  an  acetyl  compound,  melting 
at  94°.  The  diphenol  obtained  by  Herzig  by  fusing  phenolortho- 
sulphonic  acid  with  potassium  hydroxide  is  also  identical  with  that 
obtained  from  diphenyline.  J.  I.  W. 

Preparation  of  Triphenylmethane,  Tetraphenylethylene, 
Tetratolylethylene,  &g.  By  H.  Schwarz  (J5er.,  14,  1516—1532).— 
Triphenylmethane  can  be  easily  prepared  by  adding  15  to  20  grams  of 
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alnminmm  chloride  in  three  or  four  portions  to  a  mixture  of  100  grams 
of  benzene  and  70  grams  of  chloroform.  The  mixture  must  be  cooled 
at  the  beginning  of  the  operation,  but  when  the  action  slackens,  it  may 
be  gently  warmed  on  a  water-bath.  Water  is  then  slowly  added  to  the 
product  until  the  evolution  of  hydrochloric  acid  ceases,  the  solution  is 
shaken  up  with  ether,  and  the  ethereal  extract  is  distilled  after  having 
been  previously  dried  over  potassium  hydroxide  and  calcium  chloride. 
That  portion  of  the  distillate  which  passes  over  between  280°  and  340° 
is  chiefly  triphenylmethane.  When  the  distillate  no  longer  crys- 
tallises on  the  addition  of  benzene,  it  is  collected  apart  and  redistilled, 
by  which  means  it  is  separated  into  triphenylmethane  and  tetra- 
phenylethylene.  On  mixing  the  distillate  boiling  between  280°  and 
340°  with  50  per  cent,  of  benzene,  the  compound  CigHis  -t-  CeHg  is 
deposited  as  a  crystalline  mass.  This  is  pressed  to  remove  the  mother- 
liquor,  and  purihed  by  recrystallisation  from  hot  benzene  or  hot 
alcohol.  The  benzene-compound  melts  at  7Q°,  and  begins  to  boil  at 
80°.  After  the  benzene  has  been  expelled,  the  triphenylmethane  melts 
at  92-5°  and  boils  at  330°. 

The  compound  CigHjsBr  is  obtained  by  exposing  a  solution  of  bro- 
mine and  triphenylmethane  in  carbon  bisulphide  to  sunlight.  It 
melts  at  152°  and  begins  to  decompose  at  200"*,  forming  diphenyl- 
phenylenemethane  (m.  p.  144°).  When  a  solution  of  the  bromide  in 
hot  glacial  acetic  acid  is  poured  into  water,  it  is  converted  into  the 
carbinol  (m.  p.  157°).  Triphenylmethane  is  also  formed  by  the  action 
of  methylene  dichloride  or  benzyl  trichloride  on  benzene. 

Tetraphenylethylene,  Cnjlio,  which  has  been  described  by  Behr 
(Ber.,  3,  751),  Staedel  (Ber.,  9,  562),  and  Engler  and  Bethge  (Bar., 
7,  1128),  is  obtained  in  the  preparation  of  triphenylmethane  from 
chloroform  and  benzene,  from  the  portion  boiling  at  340°.  It  is  easily 
separated  from  triphenylmethane,  since  it  does  not  unite  with  benzene 
to  form  a  crystalline  compound.  It  crystallises  in  rhombic  plates 
(m.  p.  204*^),  of  a  pale  straw  colour,  which  are  soluble  in  glacial 
acetic  acid,  chloroform,  warm  carbon  bisulphide,  and  hot  alcohol. 

By  the  action  of  aluminium  chloride  on  a  mixture  of  toluene  and 
chloroform,  a  heavy  oil  is  obtained  (boiling  between  240°  and 
350°),  which  deposits  small  crystalline  plates  of  tetratolyletliylene^ 
(07117)20  '.  0(07117)2.  This  substance  resembles  tetraphenylethylene 
in  many  respects,  but  differs  from  it  in  its  higher  melting  point  (215  ), 
and  by  being  less  soluble  in  benzene,  &c. 

The  oil  (b.  p.  298"^)  from  which  these  crystals  were  deposited 
appears  to  be  either  a  condensation-product  of  toluene  /i(C7lIs),  or 
perhaps  ditolylmethane,  OH2(07H7)2. 

Tetraxijlylmethyle7ie,  02(OsH9)4,  prepared  by  the  action  of  aluminium 
chloride  on  a  mixture  of  xylene  and  chloroform,  crystallises  in  yellow 
plates  (m.  p.  245°),  which  are  less  soluble  than  tetratolyletliylene. 

An  intense  greenish-blue  coloration  is  produced  by  the  addition  of 
dry  aluminium  chloride  to  a  solution  of  naphthalene  in  chloroform. 

W.  0.  w. 
Products  Accompanying  Dibenzyl  in  the  Aluminium  Chlo- 
ride Reaction.     By  li.  D.  Silva   (Bull.  Soc  Ghim.  [2],  36,  24— 
26).— By  the  action  of  anhydrous  aluminium  chloride  on  benzene  and 
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ethylene  chloride  (Friedel  and  Crafts'  process),  there  is  obtained  a 
crude  product,  separable  into  two  distinct  fractions,  one  boiling  from 
80 — 280°,  the  other  above  280°.  The  former  contains  small  quantities 
of  ethylbenzene,  produced  by  some  reducing  action  of  the  aluminium 
chloride ;  in  the  latter  is  a  fraction  boiling  about  340°,  probably  tri- 
phenylethane.  V.  H.  V. 

Action  of  Phosphorus  Pentachloride  on  ^-Naphtholsulphonic 
Acid.  By  A.  Claus  and  O.  Zimmermann  (Ber.,  14,  1477—1485).— 
The  products  of  the  action  of  phosphorus  pentachloride  on  potassium 
/:i-naphthol  sulphonate,  vary  with  the  temperature  at  which  the 
reaction  takes  place,  and  with  the  relative  proportions  of  the  reagents. 

1.  The  salt,  HO.CioH6.S03C,oH6.S03K,  is  formed  by  heating 
1  molecule  of  potassium  naphtholsulphonate  with  2  mols.  phosphorus 
pentachloride  at  100°  for  two  hours.  The  crude  product  is  shaken 
up  with  water  and  ether,  and  the  ethereal  extract  is  boiled  with  water 
until  a  clear  solution  is  obtained. 

2.  Potassium  ^-naphtlioletherdisul^honate,  KSOa-CioHe.O.CioHe.SOsK, 
formed  simultaneously  with  salt  (1)  is  insoluble  in  cold  water. 
The  potassium  salt  obtained  by  neutralisation  with  potassium  carbo- 
nate, is  deposited  from  an  alcoholic  solution  in  colourless  plates,  which 
are  sparingly  soluble  in  water.  ,  The  free  acid  obtained  by  decompos- 
ing its  silver  salt  with  hydrochloric  acid,  dissolves  in  alcohol,  ether  and 
water.  It  is  deposited  from  a  hot  aqueous  solution  as  a  transparent 
gelatinous  mass.  On  boiling  with  an  excess  of  alkali,  the  acid  is  con- 
verted into  /5-naphtholsulphonate. 

3.  Potassium  tetranhydronaphtholsuljphonate,, 

KSO3.C10O6.SO3.C10H6.O.C10H6.SO3.C10H6.SO3K, 

is  prepared  by  heating  at  150°  phosphorus  pentachloride  (2  mols.)  with 
potassium  naphtholsulphonate  (I  mol.)  ;  the  product  is  washed  with 
cold  water,  then  boiled  with  hot  water,  and  the  solution  neutralised 
with  potassium  carbonate.  The  potassium  salt  is  deposited  from  the 
aqueous  solution  as  a  gelatinous  mass  soluble  in  alcohol.  The  mother- 
liquor  contains  the  potassium  salt  of  chloronaphthol  ether  phosphoric  acid. 

4.  Barium  etherpyrojphosphoric  dinaphtholsulphonate — 

SOg.CioHe.O.PZiO 

Ba/  Ba(  n 

SOa.CioHe.O.P 

is  obtained  by  heating  equal  numbers  of  molecules  of  phosphoric  penta- 
chloride and  potassium  |S- naphtholsulphonate  at  100°.  The  product  is 
washed  with  cold  water,  the  residue  is  dissolved  in  hot  water,  and  the 
hot  solution  neutralised  with  potassium  carbonate ;  on  cooling  it  deposits 
salt  (1).  The  mother-liquor  from  these  crystals  is  acidified  with  sul- 
phuric acid,  potassium  sulphate  removed  by  crystallisation,  and  the  free 
acid  neutralised  with  barium  carbonate.  On  the  addition  of  alcohol  to 
the  concentrated  solution,  the  barium  salt  (4)  is  deposited  in  crystalline 
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scales.  The  salt  is  decomposed  into  phosphate  and  ^-naphtholsulpho- 
nate  by  boiling  with  free  alkalis. 

5.  Barium  sulpkonaphtholetherphosphate — 

Ba(S03.CioH,.O.PO<g>Ba)2, 

is  separated  from  the  products  of  the  action  of  2  mols.  phosphorus 
pentachloride  on  1  mol.  potassium  naphtholsulphonate,  by  a  process 
similar  to  that  employed  for  isolating  the  above  salt.  It  is,  however, 
unnecessary  to  add  alcohol  in  order  to  precipitate  this  salt,  as  it  is 
sparingly  soluble  in  cold  water,  and  is  consequently  carried  down  with 
the  barium  sulphate,  from  which  it  is  separated  by  extraction  with  hot 
water.  It  is  also  decomposed  into  phosphate  and  /S-naphtholsulphonate 
by  boiling  with  potash. 

6.  GhlurnaplitfioletherpliospTioric  acid  is  deposited  in  small  lustrous 
plates,  m.  p.  205°,  on  the  addition  of  hydrochloric  acid  to  a  hot  aqueous 
solution  of  its  potassium  salt.  The  crystals  are  soluble  in  hot  water 
and  alcohol  :  on  boiling  with  alkalis  the  acid  is  split  up  into  phos- 
phoric acid  and  chloronaphthol. 

Dichloronaphthalene,  CioH6Cl2,  is  prepared  by  heating  a  mixture  of 
phosphorus  pentachloride  (3  mols.)  and  potassium  /^t-naphthoLsulpho- 
nate,  for  five  hours  in  an  oil-bath  at  165°.  On  distilling  the  product 
in  a  current  of  steam,  the  dichloride  is  found  in  the  distillate,  and 
cMoronaplithol  remains.  This  dichloronaphthalene  is  identical  with  the 
6-dichloronaphthalene,  which  Clove  {Bull.  Soc.  Ghini.  [2],  26,  244, 
Jahresb.,  1876,  405)  obtained  by  the  action  of  phosphorus  pentachlo- 
ride on  /S-naphthalenedisulphonic  acid.  It  crystallises  in  monoclinic 
plates  soluble  in  ether,  chloroform,  benzene,  and  in  hot  alcohol.  It 
melts  at  135°  and  boils  at  285°,  the  vapour  condensing  in  needle- 
shaped  crystals. 

Chloronaphthol^  CioHgCLOH,  is  not  formed  directly  by  the  action  of 
phosphorus  pentachloride  on  potassium  ^-naphtholsulphonate,  but  is 
produced  by  a  secondary  reaction,  which  takes  place  on  distilling  the 
product  in  a  current  of  steam. 

It  is  deposited  from  a  hot  aqueous  solution  in  white  needles  (m.  p. 
115°),  which  are  freely  soluble  in  alcohol  and  ether.  W.  C.   W. 

Action  of  Amines  on  Quinones.  Part  III.  By  T.  Zincke 
(J5er.,  14,  14i{y6~l4^'37).—^-]\aiMhoiimtionanilUle,  C,oH50,.NIlPh,  is 
deposited  in  red  needles  or  plates  when  aniline  is  added  to  a  warm 
alcoholic  solution  of  /3-naplithoquinone.  The  crystals  are  sparingly 
soluble  in  benzene,  toluene,  and  hot  alcohol ;  they  shrink  together 
at  235°,  and  melt  between  240°  and  250°. 

|3-Naphthoquinonanilide  dissolves  in  strong  mineral  acids,  and  is 
reprecipitated  from  these  solutions,  on  dilution  with  water.  On  boil- 
ing with  glacial  acetic  acid,  it  is  converted  into  a-naphthoquinonani- 
iide,  hydroxynaphthoquinone  being  also  formed.  The  |S-compound  plays 
the  part  of  a  weak  acid.  The  potassium'  and  sodium  salts  dissolve  in 
water  with  a  reddish-brown  coloration  ;  they  are  insoluble  in  alkalis. 
The  harluni  and  calcium  salts  are  deposited  from  their  solutions  in  hot 
alcohol  in  small  needles  of  a  dark-red  colour,  which  are  very  slightly 
soluble  in  water.    Lead,  zinc,  and  mercury  form  basic  compounds ;  the 
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lead  salt  is  insoluble  in  alcohol,  the  zinc  salt  is  precipitated  from  its 
alcoholic  solution  on  dilution  with  water,  in  slender  needles,  and  the 
mercury  salt  crystallises  in  lustrous  brown  plates.  The  silver  salt  is 
insoluble  in  alcohol  and  in  water. 

The  ethyl  salt,  CioH5Et02.NHPh,  forms  monoclinic  crystals  (m.  p. 
104°)  of  a  beautiful  orange  colour. 

/5-Naphthoquinonanilide  is  easily  reduced  by  ammonium  sulphide 
or  by  tin  and  hydrochloric  acid.  It  is  converted  into  the  correspond- 
ing a-compound  by  boiling  with  alcohol  containing  10  per  cent,  of 
sulphuric  acid.  W.  C.  W. 

Cananga  Oil.  By  F.  A.  Flucktgee  (Pharm.  J.  Trans.  [3],  11, 
934 — 937). — This  oil,  also  known  as  Hang-lang  or  Alanguilan  oil,  is 
obtained  from  the  tree  Cananga  ordorata  (Unonaceae),  and  according 
to  Gal  (Compt.  rend.,  76,  1428)  contains  a  benzoic  ether.  This  is 
confirmed  by  the  author's  results,  who  also  found  it  to  contain  acetic 
acid,  probably  as  an  ether,  an  aldehyde  or  ketone,  and  probably  a 
phenol. 

The  oil  is  neutral  and  distils  between  170°  and  290°,  above  which 
temperature  decomposition  begins.  L.  T.  O'S. 


Hydrangea  Arborescens.  By  J.  Baue  (Pharm.  J.  Trans.  [3], 
11,  901). — The  roots  of  this  plant  contain  two  resins,  one  insoluble 
and  the  other  soluble  in  ether.  Both  are  insoluble  in  ammonia,  but 
soluble  in  potassium  hydroxide,  giving  precipitates  with  neutral  and 
basic  lead  acetates.  The  insoluble  resin  is  probably  an  alkaloid ;  with 
Mayer's  reagent  it  gives  a  white  precipitate,  with  iodine  a  brown  pre- 
cipitate, also  precipitates  with  phosphomolybdic  acid,  cadmium  chloride 
and  platinum  chloride.  The  roots  also  contain  a  crystalline  substance, 
the  nature  of  which  was  not  determined,  also  tannin,  gum,  sugar,  and 
colouring  matter.     The  root  leaves  4' 33  per  cent,  of  ash. 

L.  T.  O'S. 

Nerium  Odorum.  By  H.  G.  Greenish  (Pharm.  J.  Trans.  [3], 
■11,  873 — 875). — This  plant,  which  is  cultivated  in  India,  is  prescribed 
for  leprosy,  and  is  highly  poisonous.  With  a  view  to  ascertain  the 
^nature  of  the  bitter  principle  contained  in  the  bark  and  roots,  the  fol- 
lowing investigation  was  undertaken. 

The  bark  and  wood  are  separately  macerated  with  alcohol,  first  at 
the  ordinary  temperature,  and  then  at  35°.  This  is  repeated,  and 
the  filtrate  from  each  operation  evaporated,  when  a  yellowish  fatty  oil 
separates  out,  which  is  removed  by  diluting  the  alcoholic  solution  with 
water,  adding  powdered  bole,  filtering,  and  evaporating. 

Extract  from  the  Park. — Dilute  sulphuric  acid  is  added  to  the  slightly 
acid  filtrate,  and  it  is  then  shaken  first  with  light  petroleum,  and 
afterwards  with  chloroform,  which  assumes  a  brown  colour,  and 
causes  a  yellowish-brown  oil  to  separate  between  the  two  liquids.  On 
heatiiig  the  oil  to  expel  chloroform  and  drying  over  sulphuric  acid,  it 
solidifies.  It  is  purified  by  digestion  with  chloroform  and  ether,  then 
washed  and  dried.  This  substance,  which  the  author  names  neri- 
odore'in,  is  of  intensely  bitter  taste,  insoluble  in  chloroform,  but  soluble 
in  water. 
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The  aqueons  solntlon  is  again  shaken  with  chloroform,  and  the  two 
chloroform  solutions  are  evaporated  to  dryness,  whereby  a  yellow  amor- 
phous residue  of  neriodorin  is  obtained,  sparingly  soluble  in  cold  water, 
but  more  so  in  hot,  easily  soluble  in  chloroform,  and  of  intensely  bitter 
taste. 

The  aqueous  solution  after  being  agitated  with  chloroform,  still  con- 
tains some  neriodore'in. 

The  extract  from  the  wood  is  treated  in  a  similar  manner  to  that 
of  the  bark,  with  the  exception  of  adding  sulphuric  acid  ;  it  yields 
a  small  quantity  of  neriodorein  and  some  neriodorin  of  a  darker  colour 
than  that  from  the  bark. 

Neriodore'in  obtained  as  above  is  an  intensely  bitter,  yellow  powder, 
insoluble  in  light  petroleum,  ether,  benzene,  chloroform,  carbon  bisul- 
phide, amyl  alcohol,  or  ethyl  acetate,  but  soluble  in  water,  alcohol,  and 
glacial  acetic  acid.  All  attempts  to  crystallise  it  failed,  but  since  it 
passes  through  the  septum  of  a  dialyser,  it  is  probably  crystalli sable. 
Concentrated  sulphuric  acid  gives  with  dry  neriodorein  a  reddish- 
brown  colour,  violet  at  the  edges,  which  changes  to  dirty  yellowish- 
brown  and  green.  The  sulphuric  acid  solution  is  coloured  yellow  by 
addition  of  concentrated  nitric  acid;  Frohde's  reagent  gives  a  dirty 
violet  colour.  Its  aqueous  solution,  which  is  neutral,  gives  precipi- 
tates with  basic  lead  acetate  in  presence  of  ammonia,  and  with  tannic 
acid,  and  a  slightly  brown  coloration  with  ferric  chloride.  It  reduces 
Fehling's  solution,  and  would  seem  to  be  a  glucoside,  as  it  is  decom- 
posed by  hydrochloric  acid,  with  separation  of  a  yellow  resin,  leaving 
a  yellow  liquid  which  reduces  Fehling's  solution.  The  resin  when 
heated  with  alcohol,  leaves  colourless  needle-shaped  crystals  insoluble 
in  ether,  alcohol,  water,  and  alkalis.  The  filtrate  on  evaporation 
leaves  a  yellow  amorphous  substance  soluble  in  water,  chloroform,  and 
alcohol,  which,  with  Frohde's  reagent,  gives  a  violet  colour,  changing 
to  dirty  green.  Neither  of  these  substances  reduces  Fehling's  solu- 
tions. Neriodore'in  is  also  decomposed  by  boiling  with  milk  of 
lime. 

Neriodorin  forms  a  yellow  varnish-like  mass  of  intensely  bitter  taste, 
easily  soluble  in  chloroform,  wdth  difficulty  in  water,  alcohol,  and 
ether,  and  insoluble  in  light  petroleum,  benzene,  and  carbon  bisulphide. 
Its  aqueous  solution  is  neutral,  and  reduces  Fehling's  solution.  When 
treated  with  hydrochloric  acid,  it  undergoes  a  similar  decomposition 
to  neriodorein,  yielding  the  same  decomposition  products;  it  is  also 
decomposed  by  milk  of  lime.  With  concentrated  sulphuric  acid,  nerio- 
dorin gives  a  yellowish- brown  colour,  which  in  contact  with  bromine 
or  nitric  acid  vapours,  changes  to  violet.  Frohde's  reagent  gives  a 
violet-red,  changing  to  violet-blue  and  dirty  green.  Its  neutral 
aqueous  solution  gives  with  ferric  chloride  a  deep  reddish-brown  colour, 
and  a  gelatinous  precipitate  with  basic  lead  acetate.  In  presence  of 
sulphuric  acid,  Nessler's  reagent  gives  a  whitish  precipitate. 

These  two  bodies,  although  very  closely  allied  in  their  properties, 
may  be  distinguished  by  their  behaviour  with  solvents,  ferric  chloride, 
basic  lead  acetate,  and  Nessler's  reagent. 

The  physiological  action  and  botany  of  the  plant  are  fullv  de- 
scribed. L.  T.  O'S. 
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Illicium  Religiosum.  By  J.  F.  Eykman  (Pharm.  J.  Trans.  [3], 
11,  1046 — 1050). — The  fruit  (Star  anise)  of  this  plant,  belonging  to 
the  family  Winteraceae,  is  highly  poisonous  :  it  is  found  growing  wild 
in  Japan.  Its  essential  oil  is  highly  refractive ;  of  a  faint  yellow 
colour,  and  has  the  sp.  gr.  1*006  at  16'5°  ;  rotatory  power,  as  determined 
by  Hoffmann's  polarimeter,  is  [ajc  =  —  8'6.  It  does  not  solidify  at 
—  20°.  It  contains  a  terpene,  b.  p.  173 — 176°,  sp.  gr.  0'855,  and 
rotatory  power  —  22'5°.  A  portion  of  the  oil  passes  over  at  231 — 233°, 
its  rotatory  power  =  0°,  and  sp.  gr.  1'048  at  12^".  Anethol  was  also 
detected  in  the  essential  oil. 

The  oil  mixes  in  all  proportions  with  absolute  alcohol,  chloroform, 
benzene,  glacial  acetic  acid,  carbon  bisulphide,  and  the  fixed  oils,  but 
is  only  sparingly  soluble  in  light  petroleum  and  in  alcohol  of  78" 5  per 
cent.     It  gives  the  following  reactions  : — 

Chloral  reagent.     Colourless,  afterwards  dirty  brown-yellow. 

Brom-chloroform  (1 — 20).  Colourless,  afterwards  green-blue,  and 
finally  dirty  bluish. 

Alcoholic  hydrochloric  acid.     Colourless,  afterwards  blue. 

Concentrated  sulphuric  acid.     Dark-red,  afterwards  purple-red. 

Frohde's  reagent.     Same  as  sulphuric  acid. 

Fuming  nitric  acid.     No  action  in  the  cold,  orange-red  on  warming. 

Picric  acid.     Soluble  in  the  cold  to  yellow-red  solution. 

Ammoniacal  silver  nitrate  slowly  reduced. 

Hager's  reagent,  like  sulphuric  acid,  on  addition  of  alcohol,  dark 
wine-red  coloration  and  reddish-white  deposit. 

Hydrochloric  acid  gas.     Violet-red,  afterwards  olive. 

1  part  of  the  oil  mixed  with  6  parts  ether-alcohol  and  treated  with 
160  grams  sodium,  gives  a  greenish-blue,  which  afterwards  passes  to 
yellow.  These  reactions  are  compared  with  01.  anisi  vulgaris,  A.  stellati 
ajidfceniculi. 

Seeds. — The  seeds  yield  to  light  petroleum  30*5  per  cent,  of  a  pale 
yellow  oil  of  sp.  gr.  0*919  at  16"5°,  soluble  in  chloroform,  ether, 
benzene,  and  carbon  bisulphide,  and  sparingly  soluble  in  alcohol  and 
glacial  acetic  acid.  At  —20''  it  assumes  the  consistency  of  butter  and 
a  white  colour.  It  is  a  non- drying  oil,  and,  with  concentrated  sul- 
phuric acid,  gives  a  red-brown  colour,  and  a  bright-red  with  nitric  acid 
containing  nitrous  fumes  ;  it  can  be  saponified. 

From  the  residue  of  the  seeds  freed  from  oil,  the  author  separates 
the  poisonous  principle  of  the  plant  by  exhausting  with  alcohol,  eva- 
porating the  solution,  and  treating  the  residue  with  acetic  acid  and 
with  chloroform  so  long  as  anything  is  dissolved  ;  the  chloroform  is  then 
distilled  off,  the  acetic  acid  evaporated,  and  the  residue  treated  with 
water,  in  which  the  principle  is  soluble.  The  aqueous  solution  is  shaken 
with  light  petroleum,  treated  with  potassium  carbonate,  and  shaken 
with  chloroform,  which,  on  evaporation,  leaves  an  amorphous  residue ; 
this  yields  crystalline  salts  with  mineral  acids.  To  this  substance, 
until  its  identity  with  some  known  substance  can  be  established,  the 
author  gives  the  name  of  "sikimine,"  from  the  Japanese  name  of  the 
fruit  "  shikimi."  It  forms  prismatic  or  stellate  crystals,  sparingly 
soluble  in  water,  ether,  and  chloroform,  easily  in  alcohol  and  glacial 
acetic  acid,  insoluble  in  light  petroleum.       The  impure  crystals  melt  at 
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175°.  When  heated,  they  evolve  a  pecaliar  odour,  and  yield  an  oily 
sublimate  which  does  not  crystallise  from  water  or  chloroform.  With 
Nessler's  reagent,  the  aqueous  solution  gives  a  faint  turbidity  which  dis- 
appears with  excess.  Owing  to  the  small  quantity  of  sikimiae  obtained, 
its  chemical  properties  could  not  be  further  studied.  It  is  highly 
poisonous,  producing  cramp  of  the  muscles  of  the  abdomen,  tetanus, 
and  vomiting.  L.  T.  O'S. 

Specific  Rotatory  Power  of  Parasantonide.  By  R.  Nasini 
(Ber.,  14,  1512 — 1515). — The  specific  rotatory  power  of  solutions  of 
parasantonide  in  chloroform  and  in  acetic  anhydride  is  independent  of 
the  concentration  of  the  solution.  Experiments  made  with  chloroform 
solutions  between  0°  and  40",  show  that  it  is  also  independent  of  tem- 
perature. On  the  other  hand,  the  concentration  appears  to  exert  a 
marked  influence  on  alcoholic  solutions.  With  Cornu's  polarimeter 
[a]u  =  +88*43,  +89 "65  for  solutions  in  chloroform,  and  from  +82"08 
to  +83*23  for  solutions  in  acetic  anhydride.  For  alcoholic  solutions, 
[a]D  varies  from  +88*80  for  j  per  cent,  solution  to  +83*39  for  8*5  per 
cent,  solution.  W.  C.  W. 

Synthesis  of  the  Quinoline  Series.  By  H.  Skraup  (Wien.  Ahad. 
Ber.  [2],  83,  434 — 465.  A  continuation  of  the  author's  researches, 
cf.  Abstracts,  1880,  409,  &c.). — The  author,  following  out  the  sugges- 
tion of  Graebe,  that  alizarin-blue  bears  to  nitro-alizarin  the  same 
relation  that  quinoline  does  to  benzene,  has  effected  a  synthesis  of 
quinoline  analogous  to  that  of  alizarin- blue.  Thus  as  nitro-alizarin 
and  glycerol  give  alizarin-blue,  CuH8(N02)04  +  CsHgOa  =  C17H9NO4 
+  3H2O  +  O2,  so  nitro-benzene,  and  glycerol  give  quinoline:  CeHsNOg 
+  CaHbOa  =  C9H7N  +  3H2O  +  O2.  But  as  the  liberated  oxygen 
exercises  a  violent  reaction  on  the  products  of  the  change,  it  is  found 
more  practical  to  use  a  mixture  of  nitrobenzene  and  aniline. 

Quinoline. — On  treatmg  a  mixture  of  nitrobenzene,  aniline,  and 
glycerol  in  accordance  with  the  equation  2C6H7N  +  CgHs.NO^  +  . 
SCaHbOa  =  3C9H7N  +  IIH2O  with  strong  sulphuric  acid,  a  violent 
reaction  occurs  at  first,  which  may  subsequently  be  assisted  by  a  gentle 
heat.  The  quinoline  may  be  separated  from  the  crude  products  of  the 
reaction  either  by  saturating  winh  soda  and  separating  the  liberated 
base  by  distillation  in  a  current  of  steam,  or  by  treating  the  residue 
with  ether  and  then  fractionally  precipitating  with  soda. 

The  author  finds  that  the  quinoline  synthetically  prepared  is  identi- 
cal in  every  respect  with  the  quinoline  obtained  from  cinchonic  acid. 
Quinoline,  when  oxidised  by  potassium  permanganate,  is  converted 
into  the  quinolinic  acid  of  Hoogewerff  and  v.  Dorp  (Abstr.,  1880,  895). 
The  normal  potassium  salt  of  this  acid  Ibrnis  white  needles  readily 
soluble  in  water,  the  jpotassiuni  hydrogen  salt  large  rhombic  tables, 
which  are  completely  decomposed  at  230°  into  carbonic  and  nicotinic 
acids. 

Bases  Isomeric  with  Lepidine. — The  author  has  further  studied  the 
similar  reaction  of  the  isomeric  amido-  and  nitro-toluenes  on  glycerol, 
and  has  thereby  obtained  bases  isomeric  with  lepidine,  which  must 
be  considered  to  be  derived  from  quinoline  by  replacement   of  the 
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hydrogen-atom  in  the  benzene  nucleus.  The  name  toluquinoline  is 
proposed  for  this  class  of  bodies,  analogous  to  Graebe's  anthraquino- 
line  (Abstr,,  1880,  262)  and  naphthoqainoline.  The  reaction  whereby 
these  toluquinolines  are  produced  is  as  follows  : — 2C7H91S"  +  C7H7NO0 
+  8C3H8O3  =  3C10H9N  +  IIH2O. 

Orthoxoluquinoline  is  a  golden  liquid  (b.  p.  248°,  sp.  gr,  1"085)  easily 
raiscible  with  alcohol  and  ether,  sparingly  with  water ;  it  resembles 
quinoline  in  its  odour,  and  shows  no  signs  of  solidification  at  the  tem- 
])erature  of  a  freezing  mixture.  The  platinochloride  forms  dark 
orange-golden  prisms  sparingly  soluble  in  water  and  dilute  hj^dro- 
chloric  acid. 

The  sulphate  of  hydrogen  and  toluquinoline  forms  snow-white  prisms 
sparingly  soluble  in  alcohol,  easily  soluble  in  water.  The  hydrochlo- 
ride forms  transparent  prisms,  the  picrate  sulphur-golden  leaflets.  On 
heating  toluquinoline  with  methyl  iodide,  golden  crystals  of  the 
double  compound  are  obtained,  which  are  immediately  decomposed  by 
alkali  with  formation  of  a  colourless  oil.  This  change  is  probably 
analogous  to  that  of  quinoline  benzyl  chloride  observed  by  Glaus  and 
Himmelmann  (Abstr,,  this  vol.,  p.  182).  Orthotoluquinoline  is  oxidised 
by  alkaline  permanganate,  with  formation  of  quinolinic  acid  {vide 
supra) . 

Paratoluquinoline. — The  methylquinoline  from  1  :  4  amido-  and 
nitrotoluene  is  a  golden,  refracting  liquid  (b.  p.  257 — 258",  sp.  gr. 
1*0815)  ;  it  resembles  the  corresponding  ortho-compound.  The  platino- 
chloride forms  prismatic  crystals,  the  acid  sulphate  white  prisms,  the 
hydrochloride  interlaced  needles,  and  the  picrate  a  golden  powder. 
On  heating  an  ethereal  solution  of  the  base  in  a  sealed  tube  with 
methyl  iodide,  large  golden  prisms  of  the  double  compound  are 
obtained.  Quinolinic  acid  is  also  a  product  of  the  oxidation  of  para- 
toluquinoline. 

OL-Najphthoquinoline  is  obtained  by  the  action  of  a-nitronaphthalene 
and  a-naphthylamine  on  glycerol ;  it  can  be  separated  from  the 
resinous  products  of  the  reaction  by  solution  in  ether,  by  subsequent 
fractional  distillation,  precipitation  of  the  hydrogen  sulphate  salt,  and 
finally  by  separating  the  base  from  the  salt  by  ammonia.  Naphtho- 
quinoline  is  a  colourless  oil  (b.  p.  251°  ?),  which  solidifies  after  some 
time  into  white  prisms  (m.  p.  50°).  The  platinochloride  and  hydrogen 
sulphate  form  golden  prisms,  the  hydrochloride  golden  needles,  and 
the  picrate  microscopic  prisms. 

The  author  points  out  the  relations  in  boiling  point  of  the  hydro- 
carbons and  their  nitro-,  amido-,  and  quinoline  derivatives. 

The  author  considers  that  these  researches  offer  material  support  to 
Korner's  hypothesis  of  the  constitution  of  quinoline.  It  would  appear 
from  the  researches  of  Konig  (Abstr.,  1880,  672)  that  in  the  first 
phases  of  the  synthesis  of  quinoline  by  the  process  described  above, 
aniline  acrolein  is  formed,  which  is  subsequently  oxidised  by  the 
oxygen  of  the  nitrobenzene.  This  view  is  supported  by  the  observa- 
tion that  the  reaction  commences  at  150 — 160°,  a  temperature  at  which 
the  glycerol  sulphate  might  decompose  with  formation  of  acrolein, 
and  further  that  the  distinctive  smell  of  acrolein  is  noticeable  when 
nitrobenzene  and  glycerol  are  heated  with  sulphuric  acid. 

V.  H.  Y. 
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Pyridine  Bases.  By  A.  W.  Hofmann  (Ber.,  14,  1497—1506).— 
By  the  action  of  silver  oxide  or  potassium  hydroxide  on  methylpyri- 
dyl  iodide,  an  oily  liquid  is  formed  of  strong  penetrating  odour.  The 
best  yield  of  this  substance  is  obtained  by  making  a  mixture  of  the 
solid  iodide  and  potassium  hydroxide  into  a  thick  paste  with  water.  An 
active  reaction  ensues,  and  when  this  abates  the  mixture  is  gently 
heated  until  all  the  water  is  expelled.  The  oil  contained  in  the 
aqueous  distillate  is  collected  and  dried  over  potassium  hydroxide  at 
100°,  air  being  carefully  excluded.  The  oil  has  the  composition 
CeHgl^.  It  boils  at  129°,  and  combines  readily  with  oxygen,  bromine, 
iodine,  and  sulphur.  The  brown  gelatinous  hydrochloride  gives  a 
dirty  yellow  amorphous  precipitate  with  platinum  chloride. 

Analogous  compounds  are  obtained  by  distilling  ethylpyridyl-  and 
amylpyridyl-ammonium  iodide  with  potassium  hydroxide.  The  ethyl 
derivative  boils  at  148°,  and  the  amyl  derivative  at  202".  The 
amyl  derivative  dissolves  in  hyhrochloric  acid,  and  is  reprecipitated 
by  alkalis.  Platinum  chloride  produces  in  the  hydrochloric  acid  solu- 
tion a  yellow  amorphous  precipitate  having  the  composition 
2(C,oHnN.HCl)PtCl4. 

When  a  cold  aqueous  solution  of  methylpyridylaramonium  iodide  is 
treated  with  sodium  amalgam,  a  blue  coloration  is  produced,  and  an 
oily  liquid  is  formed  which  slowly  solidifies  to  a  crystalline  mass.  By 
adding  alcohol  to  its  ethereal  solution  it  may  be  obtained  in  large 
colourless  crystals  which  decompose  spontaneously.  This  body  preci- 
pitates metallic  silver  from  a  solution  of  silver  nitrate,  a  methylpyridyl- 
ammonium  salt  being  formed. 

Similar  compounds  are  produced  when  ethyl-  and  amyl-pyridyl- 
ammonium  iodides  are  treated  with  sodium- amalgam.  They  have  not 
however  been  obtained  in  the  solid  state.  The  compound,  C24H24N'.,, 
which  results  from  the  action  of  sodium  amalgam  on  benzylpyridyl 
ammonium  chloride  is  deposited  in  needles  on  the  addition  of  alcohol 
to  its  ethereal  solution. 

The  formation  of  this  compound  may  be  represented  thus  : — 

(2C5H5N,C;H,C1)  +  H2  =  2HC1  +  C,H;.N :  C5H5.C5H5:N.C;H7. 

The  reconversion  of  this  body  into  the  original  base  by  the  action  of 
nitrate  or  oxide  of  silver  takes  place  according  to  the  following 
equation : — 

C7H,N.C5H5.C6H5.NC7H7  +  IT,0  +  Ag,0  =  Agv,  +  2(C5H5N,C7H„0). 

The  compounds  of  the  alcoholic  iodides  with  picoline  and  lutidine, 
when  treated  with  sodium  amalgam  or  alkalis,  behave  in  the  same  way 
as  their  pyridine  homologues.  W.  C.  W. 

Constitution  of  Morphine.  By  P.  Chastaing  (J.  Fit  arm.  [5], 
4,  19 — 24). — Morphine,  when  boiled  witli  alkalis,  dissolves  in  tl^iem  in 
equivalent  proportions,  forming  unstable  salts  which  are  decomposed 
by  carbonic  anhydride,  and  assume  a  dark  brown  colour  when  exposed 
to  the  air,  like  those  of  pyrogallol.  It  would  thus  appear  that  mor- 
phine is  a  phenol,  which  is  confirmed  by  its  reaction  with  ferric 
chloride. 
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Potassium  morpMnate,  prepared  by  boiling  morphine  with  potassium 
hydroxide  and  crystal! isinp:  the  solution  in  a  vacuum  over  sulphuric 
ar'id,  has  the  formula;  2Ci7Hi9N03K20  -f  5H2O.  The  compound, 
2C]7Hi9N03KoO  +  2H2O,  has  been  obtained.  It  forms  a  double  salt 
with  potassium  carbonate,  2(Ci7HifiK]S"03,K2C03)  +  2H3O. 

Barium  morpMnate,  2Ci7Hi9N03BaO  +  2H2O,  crystallises  more 
readily  than  the  potassium  salt,  but  is  more  easily  decomposed  by  car- 
bonic anhydride. 

Two  calcium  morpTiinates  have  been  obtained,  2Ci7Hi9!N"03CaO  + 
4H2O  and  2(CanHi8N03)Ca  +  2H2O. 

In  the  second  part  of  this  paper  the  author  shows  that  since  mor- 
phine is  a  tertiary  amine  and  a  phenol,  there  still  remains  1  mol.  of 
oxygen,  which  may  or  may  not  be  contained  in  the  alcoholic  radicals  of 
the  tertiary  amine.  If  the  oxygen  is  without  the  amido-group,  then 
morphine  is  a  tertiary  monatomic  phenol  base  combined  with  CO2, 
which  if  removed  would  yield  a  body  bearing  the  same  relation  to 
morphine  that  phenol  does  to  salicylic  acid.  Apomorphine  also  would 
be  morphine  deprived  of  its  phenol  group,  an  amide  in  fact. 

By  regarding  the  homologues  of  morphine  as  having  the  above  con- 
stitution, it  is  evident  that  two  modifications  of  the  next  higher 
derivative  can  exist,  the  CH2  uniting  either  with  the  acid  or  with  the 
phenolic  hydroxyl ;  in  the  latter  case  codeine  is  the  product.  The 
synthesis  of  codeine  by  Grimaux  supports  this  hypothesis,  the  hydrogen 
of  the  phenol  hydroxyl  being  replaced  by  the  Me  group.  The  consti- 
tution of  morphine  may  therefore  be  expressed  by  the  formula 

NC,6Hn(0H).C00H. 

The  constitution  of  the  group  C16H17  is  still  unknown. 

L.  T.  O'S. 

New  Platinochlorides.  By  0.  Hesse  {Annalen,  207,  309—310). 
— The  author  has  prepared  the  following  platinochlorides  of  alka- 
loids by  the  general  method  of  adding  sodio-platinic  chloride  to  a 
slightly  warm  solution  of  the  neutral  hydrochloride.  The  salts  are 
nearly  insoluble  in  cold  water.  The  neutral  sulphates  of  conquinine, 
cinchonidine,  and  homocinchonidine  can  be  employed  instead  of  the 
hydrochlorides. 

Quinine  platijiocJiloride,  (C2oH24N202)2PtCl6H2  +  SHgO,  is  an  orange- 
yellow  amorphous  precipitate. 

Gonqui7iine  platinochloride,  (C2oH24N202)2PtCl6H2  +  3H2O,  forms 
orange-coloured  glittering  needles. 

Cinchonidine  platinochloride,  (C2oH24N202)2PtCl6H2  +  2H2O,  forms 
small  orange-coloured  prisms. 

Homocinchonidine  platinochloride,  (Ci9H22N20)2PtCl6ll2  +  2H2O, 
likewise  forms  orange-coloured  prisms.  J.  I.  W. 

Quinamine.  By  0.  Hesse  (Annalen,  207,  288— 308).— The 
author  has  previously  shown  that  quinamine  exists  in  the  barks  of 
Cinchona  succirubra,  C.  officinalis,  C.  Calisaya,  var.  javanica,  and 
C.  Calisaya,  var.  ledgeriana.  The  last- mentioned  contains  large  quan- 
tities of  the  alkaloid.  The  author  finds  that  the  crude  mother-liquor  of 
quinine  sulphate  contains  a  considerable  amount  of  quinamine.     The 
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snbstance  wliich  he  has  employed  in  bis  researches  was  derived  from 
this  source.  200  kilos,  of  mother-liquor  yield  150  grams  of  quinamine 
and  30  grams  of  conquinamine. 

Preparation  of  Quinamine. — After  the  alkaloids  precipitable  by 
sodium  potassium  tartrate  have  been  removed,  and  the  cinchonine 
for  the  most  part  separated  by  precipitating  with  ammonia  and  wash- 
ing the  precipitate  with  ether  in  which  it  is  scarcely  soluble,  the 
ethereal  solution  is  poured  into  acetic  acid.  This  solution  is  neutra- 
lised, and  then,  when  warm,  potassium  thiocyanate  is  added  until, 
on  cooling,  cinchonine  can  no  longer  be  detected.  Conquinine  then 
comes  down,  together  with  a  quantity  of  colouring  matter.  The  clear 
solution  is  next  treated  with  sodium  hydroxide,  and  the  resinous 
mass  so  obtained  dissolved  in  the  requisite  quantity  of  80  per  cent, 
alcohol,  from  which,  on  cooling,  quinamine  is  obtained  in  a  crystalline 
state.  After  recrystallisation  and  treatment  with  animal  charcoal,  it 
is  obtained  quite  pure.  Its  formula  is  Ci9H24N202.  It  is  a  mono-acid 
base. 

Quinamine  hydrochloride,  C19H24N2O2HCI  -|-  H2O,  forms  hard  colour- 
less prisms,  which  dissolve  somewhat  easily  in  cold  water,  less  easily 
in  dilute  hydrochloric  acid. 

Quinamine  platinochloride,  (Ci3H24N202)2PtCl6H2  4-  2H2O.  The 
author's  recent  analyses  of  this  salt  agree  with  those  previously  made 
by  him  (Annalen,  199,  336),  and  he  therefore  concludes  that  it 
contains  2  mols.  HgO.  Oudemans,  however,  found  a  larger  percentage 
of  water. 

Quinamine  hydrobromide,  Ci9Ho4N202HBr  +  H2O,  is  prepared  by 
mixing  an  alcoholic  solution  of  quinamine  with  hydrobromic  acid 
and  evaporating  the  solution.  It  crystallises  in  hard  colourless 
prisms,  which  are  easily  soluble  in  water,  and  still  more  so  in 
alcohol. 

Neutral  quinamine  oxalate  forms  hard  colourless  needles,  which  are 
diflBcult  to  separate  from  an  admixed  amorphous  portion. 

Acid  quinamine  sulphate  is  obtained  as  a  yellow  uncrystallisable 
residue,  which  is  very  soluble  in  water  and  alcohol. 

Quinamine  benzoate,  salicylate,  and  quinate  are  all  obtained  by 
mixing  the  acids  with  the  base  in  molecular  proportions.  None  of 
tbem  have  been  obtained  crystalline. 

Action  of  Acetic  Anhydride  on  Quina^nine. — When  quinamine  is 
heated  at  60 — 80°  for  several  hours  with  acetic  anhydride,  1  niol.  of 
water  is  given  off,  and  an  atom  of  hydrogen  is  displaced  by  acetyl, 
fW5etyl  apoquinamine  being  formed. 

Actimi  of  Ethyl  Iodide. — Quinamine  dissolves  in  alcoholic  ethyl 
iodide  solution,  and  on  evaporation  an  amorphous  residue  is  obtained, 
which  dissolves  in  water  on  continued  boiling.  On  allowing  this  solu- 
tion to  cool,  quinamine  hydriodide  crystallises  out. 

Action  of  Acids. — Quinamine  decomposes  readily  in  an  acid  solution. 
The  final  product,  however,  varies  with  the  proportions  of  acid  and 
base  employed.  I.  1  part  of  an  alcoholic  solution  of  quinamine  of 
sp.  gr.  1-125  when  heated  for  three  minutes  with  20  parts  of  acid, 
yields  apoquinamine.  The  solution  on  continued  boiling  gives  a 
brown  substance,  which  is  extremely  insoluble  in  dilute  hydrochloric 
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acid.  II.  If  heated  with,  concentrated  hydrocHoric  acid  in  sealed 
tubes  for  some  hours  at  140°,  it  is  transformed  into  a  caoutchouc-like 
mass,  which  is  insoluble  in  all  the  ordinary  solvents.  III.  If,  on  the 
other  hand,  a  mixture  of  quinamine  (1  part)  and  13  per  cent,  hydro- 
chloric acid  (10  parts)  is  allowed  to  stand  for  some  time,  quinami- 
dine^  mixed  with  a  red  oil,  separates  out.  This  last  alkaloid  is  also 
formed  when  quinamine  is  heated  at  130°  in  sealed  tubes  with  1 — 4 
mols.  of  hydrochloric  acid,  1  or  2  mols.  of  tartaric  acid,  2  mols.  of 
quinic  acid,  or  2  mols.  of  acetic  acid,  in  the  proportion  of  1  part  of 
alkaloid  to  5  parts  of  acid.  Quinamicine  is  formed  as  a  bye-product. 
Quinamidine  is  also  obtained  by  continued  boiling  of  a  solution  of 
quinamine  in  dilute  sulphuric  acid  (1  part  acid  to  10  of  water),  con- 
nected with  an  inverted  condenser.  Under  similar  circumstances  a 
mixture  of  1  part  of  acid  and  3  parts  of  water  yields  apoquinamine. 

Apoquinamine,  C19H22N2O,  as  obtained  in  the  preceding  manner  is 
purified  by  dissolving  it  in  acetic  acid,  boiling  with  animal  char- 
coal, and  reprecipitating  with  ammonia.  The  alkaloid  crystallises 
from  an  alcoholic  solution  in  colourless  plates  (m.  p.  114°  uncorr.), 
which  contain  no  water  of  crystallisation.  Another  method  of  ob- 
taining the  substance  pure  is  by  heating  acetyl-apoquinamine  for  a 
few  minutes  with  hydrochloric  acid  of  sp.  gr.  1*125.  Apoquinamine 
is  thus  formed,  and  on  converting  it  into  the  neutral  oxalate  and  crys- 
tallising from  alcohol,  it  is  obtained  quite  pure.  It  dissolves  in  con- 
centrated sulphuric  and  hydrochloric  acids  with  a  greenish-yellow 
colour,  which  changes  to  brownish-yellow  on  heating.  With  dilute 
hydrochloric  acid,  it  yields  a  colourless  solution.  From  acid  solutions, 
it  is  precipitated  by  alkalis  in  the  form  of  a  white  powder,  at  first 
flocculent,  but  afterwards  crystalline.  Apoquinamine  hydrochloride^ 
Ci9H23N20,IICl  +  2S2O,  is  obtained  crystalline  by  mixing  the  base 
and  hydrochloric  acid  in  molecular  proportions  in  alcohol,  and  allow- 
ing the  solution  gradually  to  evaporate.     The  platinochloride, 

(Ci9H22N20)2PtCl6H2    +    2H2O, 

is  a  yellow  powder.  The  aurochloride  is  a  yellow  flocculent  precipi- 
tate. The  liydrobromide  resembles  the  hydrochloride.  The  neutral 
sulphate,  (0191122^20)2804112  +  2H2O,  is  obtained  in  a  similar  manner 
to  the  hydrochloride  :  it  forms  thin  white  needles.  The  neidral 
oxalate,  (Ci9H22lS'20)2C204H2  +  H2O,  is  prepared  like  the  hydrochlo- 
ride :  it  forms  short  thick  prisms.  The  nitrate,  0)91122^20. NO3H,  is 
obtained  in  hard  granular  anhydrous  crystals,  which  are  only  very 
slightly  soluble  in  water,  but  dissolve  easily  in  alcohol.  The  tartrate, 
(0191122X20)2.0411406  +  xH-iO,  crystallises  in  star-shaped  groups  of 
colourless  prisms,  which  dissolve  easily  in  alcohol,  but  little  in  cold 
water.  The  quinate,  O19H22N2O.O7H12O6  +  a;H20,  crystallises  in  beauti- 
ful colourless  prisms.  The  salicylate  forms  an  amorphous  easily 
fusible  mass.  The  perchlorate,  obtained  by  dissolving  the  alkaloid  in 
perchloric  acid,  forms  a  colourless  oil. 

Acetyl  apoquinamine,  C19H21ACN2O,  is  obtained  by  heating  the  alka- 
loid with  acetic  anhydride.     The  platinochloride, 

(Ci9H3iAcN20)2PtCl6H2  +  2H2O, 
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is  an  orange-yellow  amorphous  powder.  The  aurocJiloride  has  a  similar 
appearance. 

Quinavndine,  CigHail^aOa. — The  best  method  of  preparing  this  body 
is  as  follows: — 4  grams  of  quinamine  are  heated  at  130°  in  a  sealed 
tube  with  2  grams  of  tartaric  acid  and  18  grams  of  water  for  two 
hoars.  The  tube  is  then  opened,  and  while  the  mixture  is  still  warm 
a  saturated  solution  of  sodium  chloride  is  added  until  it  becomes 
milky.  On  allowing  the  mixture  to  remain  at  rest,  quinamidine 
hydrochloride  separates  out,  mixed  with  a  certain  amount  of  sodium 
tartrate.  It  is  purified  by  precipitating  with  sodium  hydroxide  and 
crystallising  from  alcohol,  when  the  free  base  is  obtained  in  small 
white  needles  in  cauliflower-like  clusters  (m.  p  93°,  uncorr.).  It 
is  an  isomeride  of  quinamine,  which  it  resembles  in  giving  a  purple- 
red  precipitate  with  gold  chloride  ;  it  differs  from  it,  however,  in  not 
yielding  apoquinamine  when  treated  with  concentrated  hydrochloric 
acid.  It  is  a  much  stronger  base  than  quinamine.  It  dissolves  in 
concentrated  hydrochloric  and  sulphuric  acids  with  a  saffron-yellow 
colour.  The  solution  in  the  former  acid  becomes  brown  on  warming ; 
if  it  be  then  poured  into  cold  water  it  yields  a  rose-coloured  solution 
with  a  green  fluorescence.  The  hydrochloride,  CisHuNoOojHCl  + 
HoO,  crystallises  in  hard  colourless  prisms,  which  are  readily  soluble 
in  hot  water  and  in  alcohol,  but  insoluble  in  sodium  chloride  solution. 
The  salt  effloresces  in  dry  air.     The  lolatinocJdoride, 

(Cl9H24N2O02PtCl6H2    +     6H,0, 

is  a  pale  yellow  precipitate,  which  changes  to  dark  red  on  standing. 
The  hydrohromide,  Ci9H24N202.HBr  +  II^O,  crystallises  in  colourless 
prisms.  The  neutral  oxalate,  (Ci9H2.tN202)2Co04H.>,  is  obtained  by 
mixing  alcoholic  solutions  of  the  base  and  acid  in  molecular  pro- 
portions. 

Quinamt'cine,  C19H24N2O2. — This  body  is  formed  in  small  quantities, 
together  with  quinamidine,  when  quinamine  is  heated  with  acids.  It 
is  formed  in  larger  quantities  when  an  alcoholic  solution  of  the  base 
and  sulphuric  acid  is  evaporated  at  60 — 80°,  and  the  residue  so  ob- 
tained is  heated  for  a  few  minutes  at  100°.  A  better  yield  is 
procured  when  a  drop  of  glycerol  is  added  to  the  mixture.  The  base 
is  freed  from  admixed  quinamidine  by  repeatedly  dissolving  it,  iirst  in 
cold  water,  then  in  acetic  acid,  and  precipitating  with  sodium  bicar- 
bonate. This  treatment  is  continued  until  a  small  quantity  of  the 
alkaloid  dissolved  in  hydrochloric  acid  gives  a  yellow  precipitate 
with  gold  chloride,  which  does  not  change  on  standing  for  some 
hours.  When  pure,  the  crystals  melt  at  109°  (uncorr.).  The 
hydrochloride  is  obtained  in  a  crystalline  form  by  adding  a  small 
quantity  of  hydrochloric  acid  to  a  solution  of  the  base  in  the  same 
acid,  and  allowing  the  liquid  to  evaporate.  The  idatinochloride, 
(Ci9H2iN202)2PtCl6H2  "f"  3H2O,  is  a  yellow  flocculent  precipitate. 

Protoquinamicine,  CnH2oN202. — This  substance  is  obtained  by  heat- 
ing the  compound  composed  of  equal   molecules  of  quinamicine  and 
sulphuric  acid  for  a  short  time  at  120 — 130".     The  mass  becomes  dark 
brown,  and   almost   insoluble  in   water,   while   the  initial  substances 
„     VOL.  XL.  3  r 
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were  freely  soluble.     Ifc  is  purified  by  dissolving  it  in  acetic  acid  aud 
precipitating  with,  ammonia.     The  platinocJiloride, 

(Ci7H2oN202)2PtCl6H2, 

is  a  brown  floccialent  precipitate,   which  when  dried  in  the  air  be- 
comes black. 

The  author  gives  the  following  table  of  the  rotatory  powers  of  the 
preceding  alkaloids,  p  is  the  weight  of  substance  in  100  c.c.  A  is 
the  rotatory  power  [aji,  of  the  substance  dissolved  in  97  per  cent, 
alcohol ;  W,  of  the  substance  dissolved  in  water  and  known  quan- 
tities of  hydrochloric  acid,  n  is  the  amount  of  acid  expressed  in 
molecules. 


1 


Name  of  substance. 


Quinamine,  0191124^202 i 

Quinamine  hydrochloride,  Ci9H24N202,HCl  + 
H2O   

Quinamine  liydrobromide,  Ci9H24N202,HBr  + 
HoO   

Quinamidine,  C19H24N2O2 

Quinamidine  hydrochloride,  Ci9H24]Sr20o,HCl  + 
H2O   

Quinamicine 

Apoquinamine,  C19H22N2O    -l 

Acetylapoquinamine,  Ci9H2iAcN'20     


p- 

A. 

P- 

n. 

2 

+ 

105  -5° 

2 

1 

— 

— 

2 

3 

2 

+ 

118  1 

2 

0 





4 

0 

2 

+ 

4-5 

— 

— 





2 

0 

2 

+ 

38-1 

2 

3 

2 

0 

2 

ItV 

— 

— 

2 

3 

— 

— 

2 

10 

2 

0 

2 

10 

w. 

+  116  0° 
+  117  1 

+ 100  0 

+   88-2 


0 
+   47-0 

-  28-4 

-  29  1 

-  30  0 

-  31-2 


J.   I.   W. 

Oxidation  of  Cholic  Acid.  By  M.  Kutscheeoff  (Ber.,  14, 
1492 — 1493). — The  author  corrects  a  former  statement  (Ber.,  12, 
1221),  regarding  the  products  of  the  oxidation  of  barium  chelate  with 
sulphuric  acid  and  potassium  dichromate.  He  finds  that  the  chief  pro- 
duct is  Tappeiner's  cholanic  acid  (Annalen,  194,  231),  and  not  chole- 
camphoric  acid. 

1  part  of  cholanic  acid  requires  for  solution  3,726  parts  of  absolute 
ether,  10,693  parts  of  water  at  20°,  and  4,939  at  100°.  The  solubility 
of  the  acid  in  water  increases  on  prolonged  boiling,  a  fact  which  may 
be  due  to  the  conversion  of  cholanic  acid  into  cholecamphoric  acid. 

w.  c.  w. 


Physiological    Chemistry. 


Changes   of  Temperature    during    Digestion.    By  B.   Maly 

(Bied.  Centr.,  1881,  236 — 237). — When  fibrin  and  coagulated  albumen 
are  digested  with  dilute  hydrochloric  acid,  a  considerable  lowering 
of  the  temperature  of  the  mixture  occurs.     This  is  probably  due  to 


PHYSIOLOGICAL  CHEMISTRY. 


927 


heat   being   rendered   latent  by  the  solution    of  tbe  peptoid    bodies 
formed  by  decomposition.  J.  K.  C. 

Fattening  of  Pigs  with  Soja  Bean.  {Bied.  Centr.,  1881,  318.)— 
Three  pigs  were  fed  with  different  quantities  of  Soja  bean,  potatoes, 
and  addition  of  starch,  so  that  the  nutrient  ratio  remained  1  :  4. 


Pig- 

Nutrients  of  food  given 
per  day,  in  kilos. 

1     Increase  in 

Condition.    ;  r?^'^  VJ""^ 
before  fatten- 

j    ing,  in  kilos. 

Increase  per 

day  during 

fattening 

period,  in  kilos. 

I. 

r  Proteids 0-573 

<  Fat 0  053 

[Carbohydrate..      2-163 

Very  poor     ;1 

in  fat.         :  /          ^  ^^ 

0  833 

IL 

[Proteids 0-571 

■{  Fat 0  -288 

[Carbohydrate..      1  581 

5i    times      1 
falter        \\-         0-22 
than  I. 

1-06 

TIT. 

r  Proteids 0-570 

<  Fat 0  -303 

[Carbohydrate..      1  013 

6    times        "] 
fatter          I         0-16 
than  I.         J 

0-68 

In  Case  I  the  fat  was  removed  from  the  beans,  and  the  ratio  main- 
tained by  large  addition  of  starch.  The  experiments  show  the  great 
advantage  of  feeding  with  the  Soja  bean.  E.  W.  P. 

Fattening  of  Pigs  with  Fleshmeal.  (Bled.  Cenfr.,  1881,  351.)— 
Twenty-two  pigs  were  fed  for  six  weeks  on  potatoes,  barley  husks, 
and  fleshmeal,  to  the  value  of  631  M.  The  value  of  the  pigs  when 
lean  was  1,132  M.,  and  after  fattening,  2,112  M.,  so  tliat  there  was  a 
gain  of  349  M.  The  proportions  employed  were  10,000  kilos,  pota- 
toes, 1,320  kilos,  barley,  and  400  kilos,  fleshmeal.  E.   W.  P. 

Comparison  of  the  Influence  of  Field  Beans  and  Lupines 
on  the  Production  of  Milk.  By  0.  Kkllnek  (Bied.  Gcntr.,  1881, 
311 — 318). — Lupine  seeds  have  always  been  found  to  be  harmful  to 
milch  cows,  and  to  give  the  butter  and  milk  an  unpleasant  taste. 
The  author  having  devised  a  method  whereby  the  bitter  principle 
is  removed  (this  vol.,  838),  has  fed  cows  with  seeds  so  treated, 
and  compared  the  results  with  those  obtained  when  beans  are 
used  in  place  of  lupines.  With  lupines  a  greater  yield  of  milk  was 
obtained,  although  poorer  in  dry  matter,  and  also  the  percentage  of 
butter  was  lowered.  Again,  instead  of  the  cows  becoming  ill,  and 
not  thriving,  their  live  weight  increased,  and  neither  the  butter  nor 
the  milk  was  tainted  in  any  way.  To  determine  whether  any  harm 
would  tmsue  by  giving  a  larger  quantity  of  prepared  lupines,  the 
ration  of  these  seeds  was  raised  from  2*25  to  35  kilos,  per  day. 
The  cows  still  increased  in  weight,  and  the  milk  assumed  its  normal 
condition  as  regards  dry  matter,  which  had  been  raised  by  the  use  of 
beans  in  the  first  portion  of  the  experiments.     The  taste  of  the  butter 
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and  milk  was  not  injured.  Finally  the  author  concludes  that  yellow 
lupine  seeds  freed  by  his  process  from  the  bitter  principle,  are  the  best 
food  that  can  be  given  to  milch  cows.  E.  W.  P. 

Presence  of  Alcohol  in  the  Animal  Tissues.  By  J.  BECHAMr 
(Bied.  Centr.,  1881,  349). — Traces  of  alcohol  can  always  be  found  in 
the  tissues  of  animals,  if  it  has  been  administered  two  hours  before 
death.  Hence  the  discovery  of  alcohol  in  the  body  cannot  be  con- 
sidered as  sufficient  proof  of  alcoholic  poisoning.  E.  W.  P. 

Lactic  Acid  Fermentation  in  Urine.  By  Cazeneuve  (Bied, 
Centr.,  1881,  350). — This  form  of  fermentation  is  easily  produced  by 
adding  saccharine  matter  to  urine  after  it  has  undergone  ammoniacal 
fermentation.  Ammonium  lactate  is  produced  at  the  expense  of  the 
ammonium  carbonate,  and  in  a  few  days  the  urine  becomes  acid. 

E.  W.  P. 

Formation  of  Hippuric  Acid  in  the  Animal  Organism.  By 
W.  ScHRODEE,  H.  Weiske,  and  others  (Bied.  Centr.,  1881,  348). — 
!Schr5der's  results  on  the  elimination  of  hippuric  acid  by  sheep 
when  fed  on  potatoes,  beans,  and  benzoic  acid,  are  in  opposition  to 
those  obtained  by  Weiske  (this  Journal,  1877,  217),  who  found  that 
benzoic  acid  passed  unaltered.  Weiske  repeated  his  experiment,  and 
now  concurs  with  Schroder,  believing  that  his  former  and  different 
results  were  due  to  some  unexplained  abnormal  circumstance. 

W.  Salomon,  operating  on  a  rabbit  from  which  the  kidneys  had 
been  removed,  found  that  after  the  injection  of  benzoic  acid  and  gly- 
cocine  into  the  stomach,  hippuric  acid  was  detected  in  the  muscle, 
liver,  and  blood  ;  whereas  in  the  case  of  carnivora,  it  exists  only  in  the 
kidneys.  Salkowski  shows  that  phenylacetic  acid  appears  in  urine  as 
phenaceturic  acid,  while  phenylpropionic  acid  is  converted  into  hip- 
puric acid.  Stadelmann  has  studied  the  conversion  of  quinic  into  hip- 
puric acid  in  the  ca^e  of  dogs  and  rabbits,  Hippuric  acid  could  not 
be  detected  in  the  urine  of  dogs  dosed  with  quinic  acid,  but  in  the  case 
of  rabbits  fed  on  milk  it  appeared  after  1 — 2  days ;  sodium  quinate 
injected  into  the  jugular  vein  causes  only  traces  of  hippuric  acid  to 
appear,  as  did  also  calcium  quinate  when  introduced  into  the  stomach. 

E.  W.  P. 
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Nature  of  the  Alcoholic  Ferment.  By  D.  Cochin  (Bled.  Centr., 
1881,  346). — It  is  shown  by  filtering  a  fermenting  sugar  solution 
through  paper  and  gypsum  that  no  further  fermentation  takes  place 
in  the  perfectly  clear  filtrate,  and  that  therefore  the  alcoholic  ferment 
is  to  be  considered  as  insoluble.  E.  W.  P. 

Yeast  and  Fermentation.  (Dingl.  polyt.  J.,  240,  391—401,  and 
461 — 466.) — Hayduck  has  investigated  the  action  of  Rochelle  salt  on 
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the  fermentative  power  of  yeast,  and  althougli  Meyer  states  that  this 
salt  accelerates  the  fermentation  of  a  concentrated  solution  of  sugar, 
Hayduck  found  it  to  produce  slow  fermentation.  In  concentrated 
solutions  the  fermentative  power  of  yeast  is  decreased,  but  it  does  not 
wholly  disappear  even  in  solutions  of  the  higliest  concentration.  With 
regard  to  the  temperature  necessary  for  the  souring  of  yeast,  Delbriick 
gives  50°,  which  should  be  maintained  for  about  20  hours,  and  should 
not  be  reduced  until  the  acidification  is  complete.  In  order  to  deter- 
mine the  actual  yield  of  yeast  in  the  preparation  of  the  latter, 
Hayduck  mentions  that  the  quantity  of  water  in  pressed  yeast  con- 
taining starch  \aries  as  much  as  10  per  cent. ;  pure  pressed  yeast 
yields  as  a  mean  73'5  per  cent,  of  water.  To  obtain  the  actual  quan- 
tity of  yeast  from  the  quantity  of  water  contained  in  yeast  contami- 
nated with  starch,  it  is  necessary  to  be  in  possession  of  accurate 
numbers,  giving  the  quantity  of  water  in  pressed  yeast  and  moist 
starch,  in  the  state  in  which  the  latter  is  found  in  yeast.  For  pressed 
yeast  74  per  cent,  may  be  taken.  Geissler  estimates  the  value  or 
different  qualities  of  yeast  as  to  fermentative  power,  by  adding  to 
3  to  4  grams  of  yeast  100  c.c.  of  a  10  per  cent,  solution  of  sugar.  The 
mixture  is  kept  at  a  temperature  of  25°  to  30^  for  an  hour,  and  the 
quantity  of  carbonic  anhydride  evolved  is  determined.  Besides 
gypsum,  starch  forms  the  chief  adulterant  of  yeast.  The  quantity  of 
starch  is  determined  by  its  conversion  into  sugar.  It  has  been  pro- 
posed to  separate  starch  from  yeast  by  elutriation,  the  former  deposit- 
ing more  readily  than  the  latter.  According  to  Hayduck,  the  variable 
fermentative  power  of  yeast  depends  mainl}^  on  tlie  quantity  of  starch 
contained  in  pressed  yeast,  but  also  on  the  dilferent  constitution  of  the 
yeast  cells,  and  the  percentage  of  protein  substances  present.  The 
durability  of  yeast  is  influenced  in  two  ways.  Certain  qualities  can 
be  pressed  only  witli  great  dilhcuky ;  they  remain  soft,  and  do  not 
assume  the  normal  consistency  characterising  pressed  yeast.  Others 
assume  their  normal  consistency  at  first,  but  afterwards  become  soft 
and  give  off  an  offensive  odour,  a  circumstance  due  to  the  formation 
of  bacteria  in  the  malt  or  rye  used  in  mashing.  It  is  therefore  recom- 
mended to  increase  the  degree  of  acid  i'ernientation  and  the  temperature 
in  the  mash.  For  the  preparation  of  yeast,  AVerner  and  Kriiger  give 
a  temperature  of  60*"  to  01''.  According  to  Stumpt'eldt,  all  substances 
which  form  a  gelatinous  mass  at  a  temperature  not  higher  than  that 
at  which  the  protein  substances  are  coagulated,  can  be  used  for  pre- 
paring yeast.  In  the  preparation  of  pi-essed  yeast,  the  largest  yield 
is  obtained  when  the  formation  of  yeast  is  (jompleted  in  the  first  opera- 
tion, called  the  "  main  fermentation,"  as  here  the  stro  gest  evolution 
of  carbonic  anhydride  takes  place.  Miircker  has  iu  estigated  the 
influence  of  various  substances  on  fermentation.  There  is  an  increase 
of  yeast  when  acetic  acid  is  absent ;  when  resent  in  yeast  to  the 
extent  of  06  per  cent,  the  growth  of  the  latter  ceases.  The  same  is 
the  case  with  butyric  acid.  Lactic  acid,  however,  increases  the  yield. 
Rainer  prepares  pressed  yeast  without  vinous  fermentation,  by  extract- 
ing the  albuminous  substances  from  cereals,  maize,  leguminosae,  bran, 
&c.,  with  15  to  20  times  the  quantity  of  slightly  alkaline  water,  and 
peptonising  with  about  4  per  cent,  lactic  acid,  or  0*25  per  cent,  phos- 
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phoric  acid,  or  0"4<  per  cent,  sulphuric  or  hydrochloric  acid  at  38°  or 
40°,  or  by  macerating  these  substances  with  the  above  acids  in  weak 
solutions,  and  converting  into  peptones  with  the  addition  of  1  part 
dried  malt  for  1  part  by  weight  of  dry  albuminous  substances. 

D.  B. 
Behaviour  of  Fungi  in  the  Animal  System.  By  P.  Grawitz 
(Bied.  Centr.,  1881,  319—321). — These  interesting  observations  area 
counterpart  of  those  made  by  Buchner,  who  succeeded  in  transforming 
hay  bacteria  into  those  which  produce  splenic  fever.  In  a  former 
communication,  Grawitz  showed  that  some  affections  of  the  skin  and 
mucous  membrane  could  be  produced  by  fungi,  which  seemed  identical 
with  Mtjcoderwa  vini  and  Old'mm  lactis,  but  which  had  been  cultivated. 
Further  experiments  have  been  made.  Pencillium  and  Eurohim  glaucum 
have  been  cultivated  first  on  bread,  then  in  slightly  acid  solution  of 
peptone  containing  1  per  cent,  of  sugar,  then  reducing  the  acidity,  and 
finally  in  an  alkaline  solution  of  peptone.  No  difference  in  appearance 
is  observable,  but  when  introduced  into  animals,  these  altered  fungi 
cause  speedy  death.  E.  W.  P. 

Influence  of  Intermittent  Light  on  the  Formation  of  Chloro- 
phyll. By  WiESNER  (Bied.  Centr.,  1881,  352). — It  is  considered  that 
the  formation  of  chlorophyll  by  the  action  of  light  is  a  photochemical 
inductive  process,  because  the  exposure  for  2^  minutes  of  etiolated 
barley  and  oat  seedlings  to  continuous  light  did  not  result  in  the  for- 
mation of  chlorophyll,  but  when  after  a  dark  interval  light  was  again 
allowed  to  act,  then  chlorophyll  was  produced ;  so  that  the  effect  of 
the  light  was  to  induce  the  formation  only,  as  at  the  end  of  a  single 
period  of  illumination  no  more  chlorophyll  was  observable  than  at  the 
laeginning,  again  with  continuous  illumination  the  first  trace  of  chloro- 
phyll was  only  observable  after  five  minutes.  Long  continued  illumi- 
nation, and  illumination  in  excess  will,  however,  give  rise  to  the 
production  of  this  substance.  E.  W.  P. 

Influence  of  Light  on  the  Growth  of  Beet.  By  H.  Briem 
{Bied.  Ce7itr.,  1881,  280). — Beetroot  grown  under  trees  was  found  to 
run  much  more  to  seed,  and  ripen  less  early,  than  plants  grown  in  the 
open.  The  relation  of  weight  of  leaves  and  roots  was  in  the  shade, 
()6  :  34  ;.  in  the  open,  35  :  66.  1,000  plants  in  the  open  yielded  32*5 
kilos,  sugar,  while  the  same  number  grown  in  the  shade  produced  only 
13-4  kilos.  J.  K.  C. 

Influence  of  Light  on  the  Ripening  of  Grapes.  By  A.  Levy 
(Annales  Agronomiques,  6, 100 — 111). — In  order  to  study  the  influence 
of  light  on  the  ripening  of  grapes,  certain  clusters  were  enclosed, 
directly  after  flowering,  in  an  apparatus  which  kept  them  in  complete 
tlarkness,  whilst  it  allowed  a  free  circulation  of  air,  and  maintained 
the  same  temperature  and  degree  of  humidity  as  in  the  case  of  adja- 
cent clusters  on  the  same  stem,  allowed  to  mature  in  sunlight  under 
ordinary  conditions.  Full  details  of  the  construction  of  the  apparatus 
and  of  the  thermometric,  hygrometric,  and  actinometric  observations 
during  the  process  of  ripening,  are  given  in   the  paper.     The  grapes 
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ripened  in  darkness  were  healthy,  plump,  and  covered  with  bloom,  but 
rather  paler  in  tint  than  those  exposed  to  the  licrht.  The  peduncles  of 
the  former  clusters  were,  however,  much  more  lignified  than  those  of 
the  ordinary  clusters,  which  were  green  and  tender  at  the  time  of 
harvest.  During  the  whole  time  of  ripening,  the  grapes  exposed  to 
light  contained  more  sugar  and  less  acids  than  those  in  the  dark.  The 
mean  result  of  analyses  executed  from  September  2nd  to  September 
26th,  is  as  follows  : — 

Svigar  per  cent.    .  Acids  per  1,000. 

Grrapes  exposed  to  light 19-83  739 

darkness  . .      16-28  8-91 

J.  M.  H.  M. 

Influence  of  Atmospheric  Electricity  on  the  Growth  of 
Grapes.  By  J.  Maccagno  (Bied.  Centr.,  1881,  332).— Copper  wires 
80  cm.  long  terminating  in  platinum  points  were  attached  perpendicu- 
larly to  16  vines  ;  wires  also  connected  the  stems  of  the  vmes  with  the 
ground.  The  product  of  these  vines  compared  with  that  of  16  other 
neighbouring  plants,  shows  a  difference  which  the  author  considers 
is  due  to  electricity.  The  vines  to  which  the  wires  were  attached 
yielded  a  greater  quantity  of  must  and  sugar,  and  less  acid. 

E.  W.  P. 

Cultivation  of  Hops.  By  Muntz  (Bied.  Centr.,  1881,  331).— 
Analyses  of  various  parts  of  the  hop  plant  show  that,  generally  speak- 
ing, the  daily  assimilative  energy  is  greatest  during  the  last  part 
of  the  plant's  life,  but  in  the  first  period  of  the  plant's  growth,  a 
greater  amount  of  nitrogen,  potash,  and  phosphoric  acid  is  assimilated 
than  during  the  latter  part. 

Animal  droppings  are  the  best  manure  for  hops,  minerals  being 
unnecessary,  as  so  little  ash  is  contained  in  that  portion  removed 
from  the  land.  E.  W.  P. 

Evolution   of   Carbonic    Anhydride    by  Plant    Roots.      By 

Cauvet  {Bled.  Centr. ^  1881,  279). — The  plants  were  placed  in  flasks 
containing  distilled  water,  and  kept  constantly  in  the  dark ;  air  freed 
from  carbonic  anhydride  was  kept  constantly  bubbling  through,  and 
the  evolved  CO2  was  weighed.  The  mean  results  were  as  follows  : 
Evolved  carbonic  anhydride  from  6  a.m.  to  10  a.m.,  0'03r)46  gram ; 
from  10  a.m.  to  2  p.m.,  003368  gram ;  from  2  p.m.  to  6  p.m.,  0-03413 
gram.  It  appears,  therefore,  that  the  evolution  is  considerable,  and 
greater  in  the  day  than  at  night.  J.  K.  0. 

Germination  of  Fir  Seeds.  By  F.  Nobbe  (Bied.  Centr.,  1881, 
278). — Those  seeds  which  are  in  the  middle  of  the  cone  retain  their 
vitality  the  longest ;  the  beginning  of  October  is  recommended  as  the 
best  time  for  collecting  the  cones  to  be  used  for  seed.  J.  K.  C. 

Analysis  of  Lichen  Esculentus  (Manna).  By  E.  Latour 
{Bied.  Centr.,  1881,  853). 
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In  Parts  per  100  of  Manna. 


Water 7*00 

Fat  and  wax 073 

Chlorophyll    0-27 

Mucilage     3'30 

Q          /Crystallised....  1-20 

^ugar  j  Non-crystallised  287 

Lichenin 10-75 

.Nitrogenous  matter  ....  1*89 

Cellulose  and  lignose    . .  31  "99 


60-00 


Sand 12-00 

SiOz traces 

FesOs 3120 

CuO 12-256 


Na^O. 
CO2  . 
SO3  . 
HCl  . 
PA. 
Loss  . 


0-040 
9-460 
0-144 
0-048 
2-768 
0-164 

40-000 
E.  W.  P. 


Report  on  the  Experimental  Plots  at  Grignon  in  1879.    By 

P.  P.  D:6h^eain  (Ann,  Agronomiques,  6,  71  —  99). — This  paper  con- 
tains an  account  of  the  cultivation  of  potatoes,  maize,  oats,  and  sain- 
foin, in  the  experimental  plots  at  Grignon  in  the  year  1879.  The 
results  obtained  by  the  use  of  different  manures  are  detailed  and 
tabulated.  J.  M.  H.  M. 

Experiments  -with  Potatoes.  By  F.  Jacobs  and  others  {Bied. 
Centr.,  1881,  251 — 262). — This  is  an  account  of  the  crops  obtained  by 
various  experimenters  from  different  kinds  of  potato :  amongst  those 
sorts  recommended  for  quality  and  quantity  of  yield  may  be  mentioned 
Champion,  Richter's  Imperator,  Eos,  &c.  J.  K.  C. 

Specific  Gravity  of  Potatoes.  By  H.  Fresentus  (Anal.  Zeitschr., 
20,  243 — 248). — The  sp.  gr.  of  potatoes  stands  within  narrow  limits 
in  fixed  relation  to  the  percentage  of  starch  in  the  tubers.  It  is 
usually  determined  either  by  Balliug-Fresca's  method  (weighing  in 
air  and  in  water)  or  by  that  of  Fresenius-Schulze  (floating  in  sodium 
chloride  solution  and  taking  sp.  gr.  of  solution  in  the  ordinary  man- 
ner). It  having  been  alleged  that  the  two  methods  gave  discordant 
results,  the  author  has  determined  the  sp.  gr.  of  25  different  kinds  of 
potatoes  by  both  methods.     The  results  agreed  closely  in  all  cases. 

The  sp.  gr.  varies  considerably  with  different  tubers  even  of  the 
same  kind,  but  bears  no  relation  to  the  size  of  the  potato. 

0.  H. 

Chunnos  Potatoes  from  Pern.  By  Meise  (Bied.  Centr.,  1881, 
281). — The  dried  substance  of  these  potatoes  contained  94  per  cent, 
starch,  as  against  84-8  in  ordinary  potatoes  (mean  of  seventy  analyses)  ; 
2-6  per  cent,  of  protein,  instead  of  7-4  in  ordinary  tubers  ;  0-4  ash,  as 
against  4  per  cent.  ;  and  1-31  per  cent,  of  matter  soluble  in  water 
(sugar,  dextrin,  &c.),  as  against  18  per  cent.  J.  K.  C. 

Preservation  of  Diffusion  Residues  from  Beet-Sugar  Manu- 
facture.  By  M.  Maecker  (Bied.  Centr.,  1880,  237— 2;:i9).— These 
residues  on  keeping  for  several  months  lose  from  30  to  50  per  cent,  of 
their  solid  constituents,  probably  by  fermentation.     To  obviate  this,  a 
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drying  apparatus  has  been  patented  by  Blossfeld  to  dry  the  residues, 
after  which  they  do  not  sutt'er  so  much  loss.  J.  K.  C. 

Nutritive  Value  of  Diffusion  Pulp  and  of  Pulp  from  the 
Hydraulic  Press.  Determination  of  Nitrogen  in  the  Different 
States  in  which  it  exists  in  Vegetable  Products.  By  H.  Pellet 
and  C.  LE  Lavandier  (Ann.  Agroiwmiques,  6,  111 — 126). — The  extrac- 
tion of  sugar  from  beet  by  diffusion  into  water,  instead  of  by  the  old 
process  of  submitting  the  grated  roots  to  hydraulic  pressure,  is  very 
general  in  Austria  and  Germany,  and  has  been  gaining  ground  in 
France.  The  authors'  experiments  were  undertaken  to  determine  the 
relative  feeding  value  of  the  palps  yielded  by  the  two  processes. 

Four  samples  were  analysed  :  (A)  Pulp  from  hydraulic  press,  two 
years  old  ;  (B)  ditto,  new  ;  (D)  diffusion  pulp,  two  years  old  ;  (E)  dif- 
fusion pulp,  new.  Percentage  of  dry  matter,  corrected  for  sand  and 
earth  :  A,  20-08 ;  B,  22-45  ;  D,  1288  ;  E,  12-24.  With  respect  to  the 
dry  matter,  therefore,  167  parts  diffusion  pulp  are  equivalent  to  100 
parts  pulp  from  hydraulic  press.  JSTitrogen  per  cent,  of  dry  matter  : 
A,  1-045;  B,  1-160;  D,  1-366;  E,  1-190.  From  this  point  of  view, 
162  parts  diffusion  pulp  are  equivalent  to  100  parts  hydraulic  press 
pulp.  The  mechanical  condition  of  the  diffusion  pulp  is,  however, 
more  favourable  to  digestion  thjin  that  of  the  press  pulp. 

In  order  to  make  the  comparison  closer,  the  authors  have  determined 
the  proportion  of  nitrogen  in  the  four  different  states:  (1)  ammo- 
niacal  nitrogen  ;  (2)  as  nitric  acid  and  nitrates  ;  (3)  alkalo'idal  nitrogen 
(glutamine,  asparagine,  betaine),  and  (4)  albuminoid  nitrogen.  The 
total  nitrogen  is  made  up,  in  100  parts,  of — 


A. 

B. 

D. 

E. 

Ammoniacal  nitrogen  , .  . 

3-45 

7-09 

1-68 

0-17 

Nitric                    „ 

1-97 

1-78 

— 

— 

Alkaloidal             „ 

.      54-24 

36-59 

14-72 

25-87 

Albuminoid         „ 

.      40-34 

54-54 

83-60 

73-96 

Taking  into  consideration  albuminoid  nitrogen  only,  there  is  little 
difference  between  the  average  of  the  two  pulps. 

In  the  second  part  of  this  paper,  the  authors  describe  in  detail  the 
methods  employed  by  them  for  the  estimation  of  the  four  types  of 
nitrogen  mentioned  above. 

Awimoniacal  tbitrogen  is  estimated  by  distilling  5  grams  of  substance 
with  pare  magnesia  (adding  1  gram  paraffin  to  prevent  frothing)  for 
15  minutes,  and  titrating  the  distillate  with  standard  soda. 

Nitric  fiitrogeu  is  determined  by  a  moditication  of  Pelouze's  process, 
which  has  been  described  in  I) all.  Sue.  C/dm.  for  October  5tli,  1876. 
By  this  process  a  few  milligrams  of  NjOg  may  be  easily  estimated. 

Alkaloidal  Nitrogen  is  obtained  by  diti'erence,  the  total  nitrogen  being 
estimated  by  a  combustion  with  soda  lime. 

Alhrnninoid  Nitrogen. — Five  grams  of  dry  matter  are  treated  with 
100  c.c.  boiling  water,  and  \  c.c.  of  acetic  acid ;  the  liquid  is  boiled  for 
15  minutes.  By  this  means  the  albuminoids  proper  and  the  soluble 
albuminoids  are  coagulated.  The  whole  is  made  up  to  100  c.c.  with 
boiling  distilled  water  and  allowed  to  settle,  the  liquid  decanted,  and 
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filtered  through  two  tared  filters.  By  this  treatment  the  nitrates, 
ammonia  salts,  asparagine,  betaine,  tyrosine,  leucine,  and  all  soluble 
matters  are  dissolved.  The  albuminoid  nitrogen  is  then  determined 
by  a  combustion  of  the  dried  precipitate  with  soda  lime. 

J.  M.  H.  M. 

Prevention  of  Lupine  Sickness.  By  J.  Kuhn  (Bied.  Centr., 
1881,  240 — 245). — The  author  has  shown  that  lupine  sickness  is  not 
caused  by  the  alkaloids  which  are  always  present  in  lupines,  but  by  a 
substance  which  only  occurs  under  certain  conditions  in  the  plant. 
This  body  he  has  termed  ictrogen :  it  can  be  destroyed  by  four  hours' 
steaming  under  two  atmospheres'  pressure,  as  well  as  by  washing  with 
cold  water.  The  washings  will  produce  the  wsickness  if  mixed  with 
the  diet  of  sheep.  Steaming  alone  does  not  effectually  destroy  ictrogen, 
except  when  under  pressure.  Kellner's  method  of  first  steaming  and 
then  washing  with  cold  water,  produces  a  fodder  which  is  perfectly 
harmless  and  easily  digestible:  mere  drying  of  the  lupines  does  not 
remove  any  of  their  injurious  qualities.  The  author  recommends 
testing  the  lupines  however  prepared,  before  giving  them  as  fodder  for 
cattle.  J.  K.  C. 

Temperature  of  the  Soil  under  Snow.  By  E.  and  H.  Bec- 
QUEREL  (Bied.  Centr.,  1881,  289). — Experiments  conducted  during  the 
winter  1879-80,  on  the  temperature  of  bare  soil  and  soil  covered  with 
turf,  showed  that  the  temperature  fell  considerably  in  the  first  case, 
and  not  perceptibly  below  0°  in  the  latter ;  when  snow  covered  the 
bare  soil,  the  temperature  still  sank  below  0",  from  which  it  is  con- 
cluded that  turf,  or  any  close  growing  plant,  is  a  warmer  covering  to 
the  soil  than  snow.  *  E.  W.  P. 

Influence  of  Superficial  Drying  on  the  Temperature  and 
Moisture  of  the  Soil.  By  E.  Wollny  (Bied.  Centr.,  1880,  223— 
226). — A  thin  layer  of  dry  soil  or  sand  was  found  to  diminish  con- 
siderably the  loss  of  water  by  surface  evaporation  from  the  soil,  and 
the  same  effect  was  produced  by  hoeing  or  harrowing  the  surface  after 
some  time ;  the  temperature  of  the  soil  was  also  increased  by  the 
presence  of  a  thin  layer  of  dry  soil  at  the  top,  but  diminished  by  hoeing 
or  covering  the  surface  with  sand.  J.  K.  C. 

The  Form  of  Combination  in  which  Phosphoric  Acid  Exists 
in  the  Soil.  By  P.  P.  Deh^rain  and  Katser  (Bied.  Centr.,  1881, 
290). — Some  soils  are  not  rendered  more  productive  by  manuring 
with  superphosphates.  This  occurs  only  when  the  phosphoric  acid 
is  present  in  the  state  of  calcium  phosphate  soluble  in  ammonium 
citrate  and  acetic  acid. 

A  soil  may  have  a  considerable  amount  of  phosphates  present,  and 
yet  be  unfertile,  for  the  reason  that  the  phosphates  are  those  of  alu- 
minium and  iron.  When  soil  contains  more  than  0*4  per  cent.  = 
1,500  kilos,  per  hectare  of  phosphates,  addition  of  phosphates  as 
manure  is  unnecessary ;  naturally  the  figure  must  be  raised  if  iron 
and  aluminium  phosphates  are  present.  E.  W.  P. 
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New  Method  of  Ascertaining  the  Absorptive  Power  of  a 
Soil.  By  R.  Zalomanoff  {Bied.  Centr.,  1881,  22(3— 228).— The  old 
method,  agitation  of  the  soil  with  the  solation  in  a  flask,  is  open  to 
some  objections,  such  as  the  possible  formation  of  precipitated  phos- 
phates, evolution  of  carbonic  anhydride,  &c.  By  simply  allowing  the 
solution  to  filter  gently  through  the  soil,  these  disadvantages  are 
obviated,  the  results  obtained  differ,  however,  considerably  from  those 
given  by  the  old  method.  Experiments  were  tried  with  loam,  crushed 
marble,  and  powdered  granite.  J.  K.  C. 

Mechanical  and   Chemical  Analyses   of   Roumanian  Soil. 

By  S.  P.  Radianu  (Bied.  Gentr.,  1881,  293).— The  soils  which  belong 
to  the  quartemary  period  are  of  three  kinds  :  black  {Pamentul  negru), 
grey,  and  yellow  diluvium ;  the  first  covers  the  plains  of  Roumania  to 
a  depth  of  1 — 3  meters,  the  yield  of  grain  being  on  the  average 
22  bushels  per  acre,  and  never  less  than  10)^  :  this,  as  the  land  is  not 
highly  cultivated,  must  be  due  in  great  measure  to  the  large  amount 
of  organic  matter  present.  The  grey  diluvium  covers  the  plateaux, 
and  is  not  so  fertile,  being  more  clayey.  The  yellow  soil  is  found  ou 
the  hill  sides  to  a  depth  of  13 — 20  meters,  and  consists  of  fine  sand, 
mica,  and  felspar,  contains  lime  and  a  considerable  amount  of  potash, 
and  is  capable  of  bearing  grapes.  The  firmness  of  the  soils  is  shown 
by  mechanical  analysis  to  be  due  to  the  very  fine  sand,  and  not  to  a 
large  amount  of  clay,  the  maximum  of  the  former  material  being  55 
per  cent.,  and  of  the  latter  11*5 — both  in  the  grey  soil.  The  maximum 
j)ercentage  of  the  principal  constituents  are  as  follow : — FcoOs,  1'3 ; 
OaO,  1-2;  MgO,  O'lG  in  the  yellow  soil;  K^O,  0*25;  PoO^,  0-14; 
N,  0-23  in  the  black ;  and  Al.Oa,  4-35,  in  the  grey.  E.  W.  P. 

Manuring  Experiments  on  ^^  Donaumoos."  By  F.  Schaffert 
(Bied.  Centr.,  1881,  302 — 306). — Donaumoos  is  a  district  consisting 
of  a  dry  moor  17,000  hectares  in  extent,  the  soil  of  which  is  3  metres 
deep,  resting  on  a  retentive  clay,  and  contains  but  little  plant  food  ; 
the  analyses  show  3'3G  per  cent,  of  nitrogen,  84'2  of  organic  matter, 
0-029  KoO,  0-246  P2O5.  By  reason  of  bad  fai-ming,  the  crops  are 
reduced  to  a  minimum,  succeeding  best  in  a  wet  season,  for,  during 
dry  weather,  the  soil  becomes  excessively  dry,  and  is  readily  blown 
away.  Stable  manure,  kainite,  superphosphate,  and  Lahn  phosphorite 
were  used  as  manures  on  the  experimental  plots,  on  which  were  sown 
summer  rye  and  potatoes,  and  with  the  following  general  results  : — 
Rye  after  potatoes  is  better  than  potatoes  after  rye  ;  gain  is  experienced 
by  allowing  the  manures  to  act  for  three  crops,  and  more  so  with 
superphosphate  than  with  phosphorite.  Experiments  on  meadow  land 
8how  that  only  Peruvian  guano  and  bone-meal  are  of  any  value;  other 
manures  are  applied  only  at  a  loss.  E.  W.  P. 

Manuring  Experiments  at  Lutter.  (Bied.  Gentr.,  1881,  233— 
23G.) — The  results  of  work  in  the  year  1880  are  given  in  a  tabular 
form,  from  which  it  is  seen  that  of  the  potatoes,  Zborower  yielded  the 
best  net  results.  Stable  manure  produced  with  several  kinds  the 
largest  gross  yield,  but  the  least  net  profit.     The  largest  crop  of  beet 
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was  obtained  from  the  small  Wanzlebener,  manured  with  Chili  salt- 
petre, gaano,  and  superphosphate.  J.  K.  C. 

Experiments  with  Sewage.  By  H.  Marii^-Davt  (Bied.  Centr., 
1881,  281 — 233). — These  researches  were  carried  on  in  large  cases 
made  of  cement ;  the  soil  consisted  in  some  cases  of  poor  sand,  and  in 
others  of  good  heavy  soil  from  the  banks  of  the  Seine.  The  experi- 
ments were  carried  on  with  grasses,  barley,  beetroot,  rape,  &c.  The 
grasses  and  corn  gave  tolerably  good  yields,  but  the  linseed  and  hemp 
did  not  thrive  well.  J.  K.  C. 

Manuring  Experiments  on  Fruit  Trees.  By  P.  Sorauer 
(Bied.  Gentr.,  1881,  307 — 310). — As  want  of  food  exerts  a  harmful 
influence  on  fruit  trees,  so  does  an  excess  of  manure ;  in  the  latter 
case  the  foliage  becomes  dark-green  and  remains  weak,  and  the  root 
tips  become  swollen.  Two  kinds  of  cherry-tree  plants,  the  sweet  and 
agriot  cherry,  were  submitted  to  water  culture  in  large  and  small 
vessels  ;  the  strength  of  the  solutions  was  one  half- thousandth  and 
one  half-hundredth  ;  the  results  were  that  in  the  more  concentrated 
solutions  the  leaf  surface  and  dry  matter  produced  were  less  than 
when  the  solutions  were  more  dilute ;  so  that  in  spite  of  the  greater 
quantity  of  food,  the  plants  remained  smaller  than  when  the  food  was 
in  smaller  quantity  ;  but  the  percentage  of  dry  matter  shows  that  the 
plant  was  more  solidly  constructed.  The  first  plant,  grown  in  ^  per 
cent,  solution,  was  richer  in  dry  matter,  as  well  as  in  ash.  Comparing 
those  plants  grown  in  large  and  in  small  vessels,  the  agriot  yielded 
a  larger  amount  of  leaf  and  dry  substance  when  grown  in  small  vessels, 
whereas  with  the  sweet  cherry  the  reverse  was  the  case.  When  grown 
in  dilute  solutions  the  agriot  caused  the  evaporation  through  its 
leaves  of  twice  as  much  water,  and  tho  sweet  cherry  under  the  same 
conditions  of  a  third  more  water,  than  when  the  solutions  were  more 
concentrated.  The  absolute  evaporation  per  gram  dry  matter  in- 
creases until  the  wood  is  ripe,  and  then  continues  at  a  constant 
rate.  E.  W.  P. 

Garden  Manuring  Experiments.  By  W.  Lauchb  and  A.  Orth 
(Bied.  Centr.,  1881,  228 — 231). — These  researches  extended  over  three 
years ;  the  crops  raised  were  chiefly  cabbages  and  swedes.  For  100 
kilos,  of  stable  manure  were  added,  in  various  cases,  240  grams  am- 
monium sulphate,  285  grams  potassium  sulpha.te,  285  grams  Chili 
saltpetre,  and  593  grams  superphosphate :  without  stable  manure 
double  these  quantities  were  used:  besides  these,  2*5  kilos,  of  lime  and 
8  cans  of  night  soil.  The  highest  yields  were  never  obtained  by  the 
use  of  stable  dung  alone;  in  the  first  two  years  quicklime  and  clay 
marl,  and  in  the  wet  year,  1880,  a  mixture  of  ammonium  and  potas- 
sium sulphates  with  superphosphate  proved  the  best  additional 
manure.  Where  the  mineral  manures  are  given  alone,  care  must  be 
taken  that  they  are  uot  too  strong,  and  are  used  in  the  right  propor- 
tions :  their  exclusive  use  is,  however,  not  to  be  recommended.  Chili 
saltpetre  gave  better  results,  in  1880,  than  ammonium  sulphate,  espe- 
cially when  given  alone.     Of  greater    importance,    however,    is    the 
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remarkable  increase  in  the  effect  of  the  artificial  manures  when  applied 
in  solution.  In  1878  a  mixture  of  ammonium  and  potassium  sul- 
phates, with  superphosphate  in  the  dissolved  condition,  produced  a 
crop  of  carrots  half  as  lar^e  again  as  when  given  in  the  dry  state.  In 
1880  only  half  the  quantity  of  dissolved  mixture  was  given  compared 
to  the  dry,  but  the  yield  of  swedes  was  more  than  twice  as  great 
The  addition  of  lime  or  wood- ashes  to  stable  manure  and  night  soil 
produced  a  better  result  in  every  case. 

In  the  after  effect,  stable  dung,  with  quicklime  and  clay  mnrl, 
proved  superior  to  all  the  other  manures.  'Next  in  order  comes  stable 
dung  and  quicklime,  then  the  former  with  potassium  sulphate.  Even 
in  this  case,  liquid  manures  gave  better  results  than  dry. 

J.  K.  C. 

Testing  the  Progress  of  Putrefaction  in  Manure  Heaps.     By 

Medicus  (Bied.  Centr.,  1881,  275). — A  sample  is  taken  from  the 
centre  of  the  heap  by  means  of  a  forked  stick  ;  if  it  appears  homo- 
geneous, tolerably  moist  and  warm  and  with  no  abnormal  smell,  the 
manure  is  supposed  to  be  ready  for  use.  Should  the  sample  be  hot, 
very  dry,  and  have  a  strong  ammoniacal  odour,  the  process  of  putre- 
faction has  gone  on  too  quickly,  and  must  be  stayed  by  cold  water  or 
putrefied  liquor.  If  the  sample  is  cold,  and  pieces  of  straw  are  visible, 
putrefaction  is  aided  by  pouring  blood  on  the  heaps.  J.  K.  C. 

Researches  on  the  Changes  Occurring  in  Stable  Manure 
when  Kept.  By  Birner  and  Brimmkr  (Jjied.  Centr.,  1881,  298 — 
300). — To  determine  the  changes  which  occur  when  dung  is  kept 
moist,  dry,  or  mixed  with  chalk,  gypsum,  kainite,  sulphate  of  mag- 
nesia, lime,  or  peat,  equal  volumes  of  horse  and  cow  dung  were  placed 
with  1 — 2  per  cent,  of  the  above-mentioned  substances  (peat  was  used 
to  the  amount  of  10  per  cent.)  in  large  glass  vessels,  and  kept  for  half 
a  year  sheltered  from  rain  and  sun.  A  table  of  loss  in  nitrogen, 
water,  &c.,  is  given,  and  from  it  is  gathered  that  the  loss  of  nitrogen 
which  is  occasioned  by  rotting  is  inconsiderable  only  when  the  manure 
is  sheltered  from  wet  and  air,  but  occurs  to  a  large  extent  if  the  dung 
bo  kept  wet ;  1  per  cent,  chalk,  \  per  cent,  lime,  and  5  per  cent,  peat 
caused  the  greatest  loss.  Gypsum  prevents  loss.  Kainite  and  mag- 
nesium sulphate  seem  to  induce  an  absorption  of  nitrogen  from  tl)o 
air,  as  does  also  the  addition  of  2^  per  cent,  of  lime  and  10  per  cent. 
of  peat  powder.  E.  W.  P. 

Wool  Waste  as  Manure.  {Bied.  Cevtr.,  1881,  275.)— Thirty 
samples  of  wool  waste  were  analysed  at  the  experiment  station  of 
Dahme.  On  the  average  they  contained  3*91  per  cent,  nitrogen,  but 
varied  from  1  to  6  per  cent.  J.  K.  C. 

Preparation  of  a  Manure  from  Molasses  Waste.  (Bled  Gerttr., 
1881,  276.) — The  waste  is  mixed  with  a  solution  of  salt  and  powdered 
charcoal,  and  dried.  Bone  meal  which  has  been  decomposed  witli 
sulphuric  acid  is  next  mixed  with  it,  and  the  whole  dried  and 
powdered.  J.  K.  C. 
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Manuring    Wheat,    Barley,   and   Oats  with   Saltpetre.     By 

H.  Chancellor  (Bled.  Centr.,  1881,  300— 302).— The  results  of  the 
experiments  made  in  the  wet  season  of  1879  show  that  the  best  yield 
of  grain  is  obtained  when  the  saltpetre  is  added  in  quantities  of  about 
1  cwt.  per  acre  at  intervals  of  2 — 3  weeks.  The  wheat  straw  was 
much  increased,  and  also  the  weight  of  grain ;  with  barley  the  increase 
was  very  marked.  The  quality  of  the  oats  was  good,  although  the 
yield  was  but  medium. 

The  author  considers  that  saltpetre  acts  best  in  dry  seasons. 

E.  W.  P. 

Cultivation  and  Manuring  of  Leguminosae.  By  E.  Wein 
(Bied.  Centr.,  1881,  329— 331).— Yellow,  brown,  round  black,  and 
long  black  Soja  beans  have  closely  approximating  compositions,  but 
the  round  black  is  the  lowest  in  albumen  and  the  long  black  in  fat. 
Compared  with  peas,  hog  beans,  and  field  beans,  the  Soja  bean  gives 
the  best  yield,  and  flourishes  best  when  there  are  20  plants  per  square 
metre.  As  manure,  Chili  saltpetre  is  the  best  suited  for  yield  and 
albumen.  E.  W.  P. 

Manuring  of  Sugar  Beet.  By  Champonnois  and  Pellet  (Bied. 
Centr.,  1881,  297). — The  manure  was  dug  in  2  cm.  deep,  and  the 
seeds  before  sowing  were  soaked  for  four  days  in  liquid  manure,  then 
sown  so  that  the  plants  should  be  0*1  m.  apart  on  the  ridges,  which 
were  distant  0*8  m.  from  one  a.nother.  The  plots  measured  19  sq.  m. 
The  manures,  pure  mineral,  and  mineral  with  much  organic  matter, 
consisted  of  3  parts  Chili  saltpetre,  5  parts  superphosphate,  3  parts 
potassium  chloride,  and  2  parts  ammonium  sulphate.  The  organic 
manure  obtained  from  molasses  waste  (melasseschlempe)  contained 
nearly  the  same  amount  of  mineral  ingredients ;  but  in  addition 
organic  matter  equal  to  about  three  times  the  quantity  of  potash, 
and  these  mixtures  were  applied  at  the  rate  of  about  340  lbs.  per  acre. 
Various  kinds  of  beet  were  sown,  and  it  was  found  that  in  all  cases 
the  yield  was  highest  in  those  plots  manured  with  the  "  organic " 
mixture ;  and  that  although  the  percentage  of  sugar  per  root  was 
rather  lowered,  yet  the  absolute  quantity  was  increased  ;  the  amount 
of  ash  is  practically  unaltered,  and  as  the  cost  was  216  M.  lower  per 
hectare  than  the  mineral  manure,  this  organic  mixture  is  highly  to  be 
recommended.  E.  W.  P. 


Analytical  Chemistry. 


Differential    Method    of    Specific    Gravity  Determination. 

By  W.  DiTTMAR  (Chern.  Neivs,  44,  51). — To  determine  the  difference 
in  specific  gravity  between  two  liquids,  the  author  uses  the  following 
apparatus : — 

(1.)  A  cylindrical  specific  gravity  bottle  provided  with  a  perforated 
glass  stopper  and  a  hook  for  suspending  it  from  the  balance  by  a  fine 
platinum  wire. 


ANALYTICAL  CHEMISTRY.  939 

(2.)  A  cylinder  large  enough  to  float  the  bottle,  supposing  it  to  be 
snspended  in  a  mass  of  liquid  within  the  cylinder. 

(3.)  A  balance  so  arranged  that  things  can  be  suspended  below  the 
pans,  and  when  thus  suspended  are  at  a  convenient  working  height. 

After  having  ascertained  (once  for  all)  the  capacity  of  the  bottle 
for  water,  charge  it  with  liquid  I,  suspend  it  from  the  balance  within 
a  mass  of  the  same  liquid,  and  ascertain  its  apparent  weight 
(_p'  grams)  ;  then  repeat  the  experiment  with  liquid  II  inside^  and 
note  down  the  result,  p".  If  the  capacity  of  the  bottle  is  =  v  fluid 
grams,  we  obviously  have  v{s"  —  s)  =  'p"  — p',  or — 


In  both  weighings  care  must  be  taken  to  give  the  inner  liquid  time 
to  assume  the  temperature  of  the  outer.  As  will  be  easily  seen,  one 
of  the  advantages  of  this  method  is  that  the  result  is  relatively  inde- 
pendent of  errors  in  temperature.  D.  B. 

New  Apparatus  for  use  in  Gas  Analysis.  By  J.  A.  Wanklyn 
and  W.  J.  Cooper  {Fhil.  Mag.  [5],  11,  534— 536).— The  authors  fit 
to  the  flask  used  in  Pettenkofer's  method  for  estimating  carbonic 
anhydride,  a  hollow  flask-like  stopper  of  thick  glass,  the  neck  of 
which  is  ground  into  the  neck  of  the  glass  bottle.  Into  this  flask 
the  baryta-water  is  placed,  and  the  stopper  is  then  inserted.  By  this 
arrangement  when  it  is  necessary  to  estimate  carbonic  anhydride  in  a 
gas  lighter  than  air,  no  loss  is  incurred  by  the  necessity  of  opening  the 
bottle  to  add  the  baryta- water.  By  replacing  the  baryta- water  by 
lead  acetate  or  standard  acid,  sulphuretted  hydrogen  or  ammonia  may 
be  estimated.  L.  T.  O'S. 

Note  on  Incineration.  By  J.  Lowe  (Zeits.  Anal.  Chem.,  20, 
223 — 225). — Currents  of  air  favourable  to  rapid  incineration  are 
produced  by  putting  the  platinum  crucible  in  a  circular  hole  in  a 
slightly  curved  clay  dish  about  12  cm.  in  diameter,  which  is  placed 
slightly  slanting  upon  an  ordinary  tripod  over  a  Bunsen  burner. 

Analyses  of  Furnace  Gases.  Bj  H.  Bunie  (Zeits.  Anal.  C/iern., 
20,  163 — 178). — A  reply  to  critical  observations  made  by  A.  Wagner 
{ihid.,  19,  434)  as  to  the  trustworthiness  of  the  analyses  made  at 
the  Munich  "  Heizversuchstation."  The  author  shows  that  the 
methods  in  use  at  that  place  are  the  most  trustworthy  at  present 
available,  and  that  the  limits  of  probable  error  involved  are  com])ara- 
tivfcly  small.  0.  H. 

Estimation  of  Phosphorus  in  Slag  from  Blast  Furnaces. 
By  C.  MiJLLER  (Dingl.  polyt.  J.,  240,  384). — The  author  states  that 
most  chemists  fail  to  detect  the  presence  of  phosphorus  in  basic  slag 
from  blast  furnaces.  As  the  slag  is  a  product  of  a  reducing  fusion 
process,  it  may  be  supposed  that  the  phosphorus,  like  the  sulphur  con- 
tained in  it,  is  not  combined  with  oxygen,  but  with  a  metal,  probably 
calcium,  and  that  by  treating  the  slag  with  hydrochloric  acid  as  usual, 
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phosphoretted  hydrogen  is  formed  by  the  decomposition  of  the  phos- 
phide, besides  sulphuretted  hydrogen,  both  escaping  without  detection. 
The  author  uses  an  apparatus  for  estimating  the  amount  of  phosphoric 
acid  in  slag,  which  has  been  devised  by  Ledebur  for  the  determination 
of  sulphur  in  pig  iron.  The  slag  is  dissolved  in  concentrated  hydro- 
chloric acid,  and  the  gases  evolved  are  oxidised  with  fuming  nitric  acid. 
The  sulphuretted  hydrogen  evolved  forms  sulphuric  acid,  and  the  phos- 
phoretted hydrogen  phosphoric  acid.  After  the  evolution  of  gas  has 
ceased,  carbonic  anhydride  is  passed  through  the  apparatus.  The  phos- 
phoric acid  is  then  determined  in  the  usual  manner.  D.  B. 

Nessler's  Test  for  Ammonia.  By  T.  Salzeh  (Zeits.  Anal.  Ghem., 
20,  225 — 231). — It  is  proposed  to  utilise  this  reagent  for  the  detec- 
tion of  free  or  so-called  half-combined  carbonic  acid  in  water,  and  of 
caustic  alkalis  in  presence  of  carbonate.  0.  H. 

Estimation  of   Reduced  or    Precipitated    Phosphates.    By 

A.  Heezfeld  and  G.  Feuerlein  {Zeits.  Anal.  Ghem.,  20,  191—208). — 
It  is  shown  that  from  concentrated  solutions  of  CaHP04  in  ammonium 
citrate,  ammonia  precipitates  CaNH4P04,  which  salt  always  enters  in 
larger  or  smaller  proportion  into  the  ammonium-magnesium  phosphate 
precipitate,  and  causes  the  amount  of  phosphoric  acid  to  appear  higher 
than  it  really  is.  Hence  the  magnesium  precipitate  must  necessarily 
be  redissolved  in  acid  and  reprecipitated,  or  the  phosphoric  acid  con- 
tained in  it  determined  by  uranium  solution. 

According  to  the  authors,  the  solubility  of  calcium  phosphate  in 
ammonium  citrate  does  not  appear  to  be  due  to  double  decomposition, 
but  to  the  formation  of  a  double  salt  (not  specified  in  the  original 
paper). 

The  ammonium  citrate  solution  is  advantageously  prepared  by 
mixing  300  grams  of  citric  acid  with  325  grams  ammonium  carbo- 
nate, dissolving  the  mixture  in  water,  and  diluting  the  solution  until 
it  has  a  sp.  gr.  of  1*105  (to  about  1-J  litres).  O.  H. 

Determination  of  Sulphur.  (Dingl.  polyt.  J.,  241,  51 — 55.)— Tn 
the  estimation  of  sulphur  by  combustion  in  oxygen,  Mixter  passes  the 
vapours  escaping  from  the  bromine  solution,  treated  with  an  excess  of 
bromine  and  a  small  quantity  of  hydrochloric  acid,  through  a  tube  in- 
serted in  the  bottom  of  a  bottle  of  8  litres  capacity,  in  order  to  condense 
the  vapours  therein.  At  the  end  of  the  operation  the  bottle  is  washed  out 
with  water,  and  the  liquid  added  to  the  bromine  solution.  Zulkowsky 
also  recommends  combustion  of  the  sulphur  in  oxygen,  but  absorbs 
the  vapours  in  a  solution  of  potassium  hydroxide  and  potassium  hypo- 
bromite.  The  latter  is  obtained  by  dissolving  180  grams  potassium 
hydroxide  (purified  with  alcohol)  in  water  and  gradually  adding  100 
grams  bromine,  the  operation  being  conducted  in  the  cold.  The 
liquid  is  diluted  to  1  litre,  30  c.c.  being  sufficient  to  determine  0*5 
gram  sulphur  in  a  sample. 

According  to  Grroger,  the  sulphides  of  iron  contained  in  iron  pyrites 
are  converted  into  iron  monosulphides  when  heated  with  metallic 
iron  covered  with  a  layer  of  calcium  carbonate.      By  adding  dilute 
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hydrochloric  acid  to  the  mass,  sulphuretted  hydrogen  is  evolved, 
which  is  passed  through  a  solution  of  iodine,  and  determined  in  the 
usual  manner. 

Drown  proposes  to  heat  finely-divided  sulphides  with  sodium  hy- 
droxide solution  of  1'25  sp.  gr.  He  gradually  adds  an  excess  of 
bromine  to  the  mixture,  and  finally  acidifies  with  hydrochloric  acid. 
The  solution  is  evaporated  to  dryness,  taken  up  with  acidified  water 
and  precipitated  with  barium  chloride.  D.  B. 

Estimation  of  Potassium  as  Platinochloride.  By  Zuck- 
SCHWEET  and  West  {Zeits.  Anal.  Ohem.,  20,  185—191). — In  a  circular 
sent  to  the  German  potash  manufacturers  in  May,  1880,  Tatlock  strongly 
recommended  the  use  of  a  method  of  his  own  for  the  determination  of 
potash.  The  authors  have,  at  the  request  of  the  Stassfurt  manufac- 
turers, very  carefully  tested  Tatlock's  method,  and  compared  it  with 
that  recommended  by  Fresenius  (Qmdit.  A7ial.,  6th  Edit.).  They  find 
that  the  results  obtained  by  Tatlock's  method  are  invariably  about 
0'85  per  cent,  too  low. 

Fresenius'  method  has  been  somewhat  simplified  at  Stassfurt,  with- 
out materially  influencing  the  accuracy  of  the  results,  and  is  there 
carried  out  as  follows :  10  grams  of  the  well-mixed  sample  are  dis- 
solved in  500  c.c.  water,  and  20  c.c.  of  this  solution  are  mixed  in  a  basin 
with  7  c.c.  of  platinum  chloride  solution,  containing  10  grams  plati- 
num in  100  c.c.  The  contents  of  the  basin  are  evaporated  on  the 
water-bath  to  a  syrupy  consistence,  and,  after  cooling,  the  solid  mass  is 
mixed  with  10  c.c.  of  strong  (95  per  cent.)  alcohol,  the  solution  filtered 
through  a  weighed  filter,  and  the  washing  with  alcohol  repeated  two 
or  three  times.  The  residue  of  platinochloride  is  dried  for  about  half 
an  hour  at  110 — 115°  C.  As  a  rule  not  more  than  50  c.c.  alcohol  is 
used.  0.  H. 

Solubility  of  Cadmium  Sulphide  in  Ammonium  Sulphiae. 
By  H.  Fkesenius  (Zeits.  Anal,  20,  236—242).— A.  Uitte  has  stated 
(Compt.  rend.,  85,  402)  that,  contrary  to  generally  accepted  state- 
ments, cadmium  sulphide  is  soluble  to  a  very  considerable  extent  in 
hot  or  cold  ammonium  sulphide,  the  hot  solution  as  it  cools  depositing 
transparent  crystals  of  CdS,  whilst  not  less  than  2  grams  of  the  sul- 
phide remain  dissolved  in  1  litre  of  ammonium  sulphide. 

The  author  has  carefully  tested  Ditto's  statements,  and  finds 
that  they  are  greatly  exaggerated.  He  precipitated  solutions  of  cad- 
mium sulphate,  and  also  digested  pure  freshly  precipitated  cadmium 
sulphide,  with  various  amounts  of  colourless  ammonium  sulphide,  of 
ammonium  sulphydrate,  and  of  yellow  ammonium  sulphide,  and 
found  the  solubility  of  CdS  in  1,000  c.c.  of  each  reagent  at  Go""  to  be 
as  follows : — 

In  (NH4)HS 0-0706  gram 

„  (NH4).S    0Viu7     „ 

„  (NH4)2S2   0-0773     „ 

Thus,  whilst  cadmium  sulphide  is  slightly  soluble  in  the  agents  em- 
ployed, its  solubility  is  too  small  to  be  of  m(jment,  even  in   quantita- 
vor..  >L.  3  .9 
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tive  analyses  witli  the  small  amotints  of  tlie  sulphide  solutions  usually 
employed.  O.  H. 

Tehling's  Solution.  By  C.  Arnold  {Zeits.  Anal.,  20,  2.31—233). 
— Volhard's  method  of  copper  titration  {Zeits.  Anal.,  18,  285)  is 
recommended  for  the  standardising  of  Fehling's  solution.         0.  H. 

Determination  of  Chromium  in  Chrome  Iron  Ore.     By  H. 

N.  Morse  and  W.  C.  Day  (Chem.  News,  44,  43). — From  6  to  10  grams 
potassium  hydroxide  are  placed  in  a  wrought-iron  crucible  (capacity 
100  c.c),  and  gently  heated  until  the  fused  mass  becomes  tranquil. 
After  cooling,  the  finely-pulverised  material,  weighing  not  more  than 
0'5  gram,  is  placed  on  the  potassium  hydroxide  and  evenly  distributed 
over  the  surface.  A  flame  just  sufficient  to  thoroughly  fuse  the  alkali 
is  applied  to  the  uncovered  crucible,  and  the  contents,  as  long  as  they 
remain  in  a  fluid  condition,  are  frequently  stirred  with  a  piece  of  iron 
wire,  which  is  allowed  to  remain  in  the  crucible.  Within  two  hours' 
fusion  the  decomposition  is  complete,  and  the  bottom  of  the  crucible 
becomes  dry.  The  latter  is  then  turned  on  its  side,  and  the  tempera- 
ture raised  to  a  dull  red  heat.  At  the  end  of  two  or  three  hours  the 
mass  becomes  rapidly  yellow,  owing  to  the  oxidation  of  chromium 
to  chromate.  Portions  of  the  mass  retain  a  greenish  colour,  however 
long  the  heating  is  continued  ;  but  this  is  due  to  the  presence  of  iron 
and  manganese,  and  not  to  unoxidised  chromium.  The  mass,  after 
cooling,  is  dissolved  in  hot  water,  filtered  to  remove  iron,  and  the 
filtrate  rendered  slightly  acid  with  nitric  acid.  The  aluminium  is 
precipitated  with  ammonia  and  washed  by  decantation.  The  potas- 
sium chromate  is  then  reduced,  and  the  silica  rendered  insoluble  by 
evaporating  to  perfect  dryness,  with  an  excess  of  hydrochloric  acid. 
The  residue  is  moistened  with  hydrochloric  acid,  taken  up  with  water, 
and  filtered.  The  chromium  in  the  filtrate  is  separated  from  magne- 
sium and  determined  as  chromic  oxide.  D.  B. 

Wood  Spirit  for  making  Methylated  Spirit.  By  C.  Bardt 
(J.  Pharm.  [5],  4,  24 — 31). — The  author  reviews  the  legislation  with 
regard  to  the  preparation  of  methylated  spirit,  and  the  methods  for 
the  analysis  of  wood  spirit.  He  proposes  a  method  for  its  analysis 
involving  the  principles  of  those  of  Kromer  (Ber.,  13,  1000)  and 
Giiming,  and  it  can  be  applied  to  the  original  wood  spirit  or  the 
methylated  alcohol.  The  method  is  not  described  in  this  part  of  the 
paper,  which  is  to  be  continued.  L.  T.  O'S. 

Comparative  Experiments  on  the  Behaviour  of  Thymol  and 
Phenol  with  Different  Reagents.  By  E.  Hirschbohn  (Pharm.  J. 
Trans.  [3],  12,  21— 22).— Millon's  Beagent— Thymol  (1—1000)  gives 
turbidity ;  on  boiling,  the  solution  becomes  clear  with  vioiet-red 
coloration,  and  turbid  again  on  cooling.  1  in  16,000  gives  a  pale 
coloration,  the  smallest  quantity  that  can  be  detected. 

Phenol  gives  a  red  coloration,  more  or  less  intense,  according  to  the 
state  of  dilution.  According  to  Almen  1  in  2,000,000  can  be 
detected. 

Calcium  Hypochlorite  and  Ammonia. — Thyjnol. — 5  c.c.  of  a  solution  of 


ANALYTICAL  CHEMISTRY.  943 

thymol  (1 — 1000)  are  rendered  tnrbid  and  opaque  by  4  drops  ammonia 
and  1  drop  of  bleaching  powder  solution ;  on  boiling,  flocks  separate, 
and  the  solution  assumes  a  greenish  colour.  In  more  dilute  solutions 
(1 — 4000)  turbidity  alone  is  produced;  1  in  32,000  becomes  turbid  only 
on  boiling.  The  green  colour  imparted  to  phenol  cannot  be  detected 
in  solutions  more  dilute  than  1 — 400  (Almen  1 — 5000). 

Sodium  hypochlorite  gives  with  thymol  a  turbidity  which  in  solu- 
tions 1 — 1000  remains  in  presence  of  excess  of  the  reagent,  but 
solutions  containing  1 — 16,000  and  less  become  clear  when  excess  is 
added.  With  phenol,  however,  a  turbidity  is  formed  which  is  not 
permanent  until  a  certain  quantity  of  reagent  has  been  added,  and 
even  then  if  it  is  treated  with  a  still  further  quantity  of  the  reagent, 
a  point  is  reached  at  which  the  turbidity  again  disappears. 

Ghlorine-vjater  may  be  used  to  distinguish  between  thymol  and 
phenol  in  the  same  manner  as  the  previous  reagent,  similar  results  being 
obtained.  In  the  case  of  thymol,  on  adding  ammonia  to  the  turbid 
mixture,  a  solution,  more  or  less  greenish,  is  produced.  Chlorine- 
water  may  be  used  to  detect  the  presence  of  thymol  in  phenol,  by 
avoiding  excess  of  the  reagent,  a  decided  turbidity  being  produced. 

Bromine-water  gives  with  thymol  a  similar  reaction  to  that  with 
phenol,  but  it  is  more  sensitive,  1  in  60,000  giving  a  decided  turbidity. 

Gold  chloride  is  reduced  by  thymol,  the  solution  becoming  greenish- 
black;  1  in  50,000  produces  this  result  in  15  minutes.  It  is  only 
after  a  lapse  of  some  time  that  phenol  produces  a  similar  reaction. 

Platinum  chloride,  like  gold  chloride,  is  reduced  by  thymol,  but  only 
on  boiling,  when  the  solution  becomes  cloudy,  opaque,  or  transparent 
according  to  the  dilution.  Solutions  of  phenol  remain  clear  on 
boiling. 

Nitric  acid. — When  boiled  with  nitric  acid,  solutions  of  thymol  are 
coloured  from  golden-  to  pale-yellow  according  to  dilution,  and 
generally  become  opaque  or  opalescent ;  a  solution  containing  1 — 4000 
remains  clear. 

Solutions  of  phenol  are  all  coloured  more  or  less  yellow,  and 
become  clear  by  boiling,  except  solutions  diluted  to  1  in  1000. 

L.  T.  O'S. 

Determination  of  Starch  in  Pressed  Yeast.  By  M.  Hayduck 
(Bied.  Centr.,  1881,  343). — It  having  been  found  by  several  analyses 
of  pressed  yeast  free  from  starch,  that  the  amount  of  water  present 
is  74  per  cent.,  it  is  possible,  by  the  use  of  the  following  formula  (of 
which  the  previous  steps  are  fully  detailed)  to  estimate  the  amount  of 
starch  in  other  than  pure  pressed  yeast : — 

X  =  2'636  -9'47, 

where  x  —  the  pure  yeast,  and  h  =  the  amount  of  water  in  10  grams 
of  the  impure  material.  E.  W.  P. 

Estimation  of  Carbonic  Anhydride.  By  T.  S.  Gladding 
(Ghem.  Newfs,  44,  4). — The  apparatus  used  consists  of  the  ordinary 
generating  flask,  followed  by  an  empty  U-tube,  to  retain  condensed 
water- vapour ;  this  is  succeeded  by  four  potash-bulbs  of  the  Greissler 
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form :  the  first  of  these  contains  sulphuric  acid  to  dry  the  gas ;  the 
next  two  contain  potash  solntion  of  sp.  gr.  127  for  absorbing  the  car- 
bonic anhydride ;  the  last  contains  concentrated  sulphuric  acid,  to 
absorb  the  moisture  taken  up  from  the  potash  solution.  Then  comes 
the  U-tube,  containing  soda-lime  and  serving  as  a  guard.  The  last 
three  Geissler  bulbs  constitute  the  weighable  portion  of  the  apparatus. 
Perfectly  dry  air  and  carbonic  acid  enter  these,  and  perfectly  dry  air 
alone  escapes.  The  advantages  of  this  apparatus  are,  that  concen- 
trated sulphuric  acid  is  superior  to  calcium  chloride  as  a  drying  agent 
on  account  of  its  greater  avidity  for  moisture,  its  non-absorption  of 
carbonic  anhydride,  and  its  greater  cleanliness  and  simplicity  of  re- 
newal. The  rapidity  with  which  an  analysis  may  be  made,  and  the 
fact  that  large  quantities  of  substance  may  be  used  with  correspond- 
ing increase  of  accuracy,  is  also  an  advantage.  D.  B. 

Lactic  Acid  in,   gtnd  Alcoholic  Fermentation  of  Milk.    By 

G.  Musso  (Bied.  Cenlr.,  1881,  344— 34G).— In  only  three  out  of  eight 
samples  of  milk  examined  was  any  free  acid  detected,  and  as  it  was 
volatile  in  the  vapour  of  water,  it  could  not  be,  according  to  the  author, 
lactic,  bat  must  be  acetic  acid.  Titration  with  soda- solution  for  the 
estimation  of  free  lactic  acid  (see  this  Journal,  1879,  749)  is  of  no  value. 
The  amount  of  lactic  acid  necessary  to  produce  curdling  of  milk  varies 
with  the  temperature  and  the  percentage  of  casein.  Concerning  the 
fermentation  of  milk-sugar,  the  author  says  that  there  is  no  constant 
relation  between  the  amount  of  sugar  decomposed,  and  the  carbonic 
anhydride  and  lactic  acid  produced,  between  temp.  28 — 40°  ;  for  every 
100  sugar  there  may  be  produced  3'27 — 28*21  CO2.  The  nearer  the 
temperature  approaches  that  of  a  room  (15°),  so  much  the  more  acid 
will  be  formed;  alcohol  and  saccharomyces  are  produced.  Milk  from 
various  sources  does  not  ferment  with  equal  readiness.         E.  W.  P. 

Estimation  of  Salicylic  Acid  in  Beverages.  By  A.  R^mont 
(/.  Fharm.  [5],  4,  34 — 35). — 200  c.c.  of  cider  or  beer,  freed  from 
carbonic  acid  by  heating  to  58 — 60°,  or  of  wine  reduced  to  one-third 
its  volume  by  distillation  at  70 — 80°,  are  treated  three  times  with 
an  equal  volume  of  ether,  and  the  ethereal  solution  decanted  and  dis- 
tilled. The  residue  is  washed  with  ether  into  a  tared  flask  and 
weighed.  It  is  then  treated  three  times  'with  a  volume  of  chloroform 
sufficient  to  dissolve  the  whole  mass  if  it  were  salicylic  acid  (1  c.c.  dis- 
solves 0'022  gram).  This  solution  is  made  up  to  100  c.c,  and  the 
salicylic  acid  determined  by  comparing  the  coloration  produced  by 
ferric  chloride  in  5  c.c.  of  solution  with  that  produced  in  5  c.c.  of  a 
solution  containing  0'2  gram  acid  per  litre,  which  must  be  freshly 
prepared  whenever  required  for  use.  L.  T.  O'S. 

Rapid  Estimation  of  Uric  Acid.  By  A.  Petit  (/.  Pharm.  [5], 
3,  533 — 534). — 200  c.c.  of  urine  are  strongly  agitated  with  5  c.c.  of 
fuming  hydrochloric  acid  for  five  minutes,  and  allowed  to  stand  for 
one  hour.  The  uric  acid  which  separates  out  is  then  collected  on  a 
weighed  double  filter- paper,  dried  at  100°,  and  weighed.     To  avoid 
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The  colour  is  not  due  to  alo'in,  and,  if  due  to  tannin,  the  variety  is 
soluble  in  benzene. 

In  substances  containing  tannin,  care  must  be  taken  that  the  ben- 
zene solution  is  perfectly  clear  before  it  is  decanted,  otherwise  the 
suspended  tannin  will  give  a  coloration  with  ammonia. 

L.  T.  O'S. 

Testing  Peru  Balsam.  By  F.  A.  Fluckiger  {Pharm.  J.  Trans. 
[3],  12,  45 — 47). — The  author  reviews  at  Icno^th  the  diflPerent  methods 
for  determining  the  value  of  Peru  balsam,  and  draws  special  attention 
to  the  following  conclusions : — 

The  sp.  gr.  of  Peru  balsam  at  15°  must  be  between  1-140  and 
1*145.  Experience  may  extend  the  limits  from  1*138  to  1*146.  The 
numbers  1*15 — 1*16,  as  generally  given,  are  much  too  high. 

Ten  drops  of  balsam  with  0*4  gram  of  slaked  lime  produce  a  soft 
mass;  but  if  adulterated,  the  mass  becomes  very  hard.  If  castor  oil 
is  present,  tbis  is  not  effectual,  but  the  addition  of  the  lime  renders 
the  odour  of  the  oil  perceptible,  especially  if  warmed. 

Shaken  with,  three  times  its  weiglit  of  carbon  bisulphide,  tbe  cin- 
name'in  (benzyl  cinnamate)  is  dissolved,  imparting  but  little  colour  to 
the  solvent,  whilst  the  insoluble  dark-brown  resin  attaches  itself 
firmly  to  the  glass.  L.  T.  O'S. 

Estimation  of  Peptones.  By  Defresne  (Pharm.  J.  Trans.  [3], 
12,  8 — 9). — The  author  points  out  the  errors  to  which  the  usual 
methods  are  liable,  and  advises  that,  first  a  qualitative  analysis  of  the 
peptone  be  made. 

The  presence  of  gelatin  is  shown  by  saturating  the  peptone  with  hot 
magnesium  sulphate,  when  the  gelatin  separates.  In  this  case,  the 
value  of  the  peptone  is  determined  by  estimating  the  total  nitrogen, 
and  also  that  in  the  gelatin,  and  multiplying  the  difference  of  the  ;^e- 
sults  by  6*05,  which  will  give  the  weight  of  dry  and  pure  peptone. 

If  gelatin  is  absent  but  glucose  present,  which  is  shown  by  the 
iodine  reaction,  the  peptone  is  estimated  by  the  determination  of  the 
nitrogen. 

If  neither  of  the  above  are  present,  10  grams  of  pepsin  are 
shaken  with  100  grams  absolute  alcohol,  and  then  50  grams  ether 
are  added;  after  standing  three  hours,  the  precipitate  is  collected, 
dried  at  100°,  and  weighed.  By  calculating  the  weight  found  in 
100  grams  solution  and  adding  5,  the  weight  of  dry  peptone  is  ob- 
tained. 

To  separate  glycerol,  if  present,  the  solution  is  evaporated  at  90°., 
until  the  weight  is  constant.  The  residue  is  treated  with  a  mixture 
of  alcohol  and  ether  (4  :  1),  which  dissolves  the  glycerol  only. 

L.  T.  O'S. 
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Technical   Chemistry. 


Colliery  Explosions.  By  F.  A.  Abel  (Ghem.  News,  44,  16 — 18, 
27 — 31,  and  39 — 42). — The  principal  facts,  whicli  are  more  or  less  con- 
clusively demonstrated  by  the  results  obtained  in  the  experiments 
with  dust  from  Seaham  Colliery  and  other  sources,  forming  the 
subject  of  this  very  extensive  paper,  are  summarised  as  follows  : — 

1.  Several  of  the  samples  of  dust  collected  in  Seaham  Colliery  last 
November  exhibited  signs  of  having  been  affected  by  heat.  The  two 
samples  taken  from  the  floor  and  off  timbers  at  the  curve  in  the  stone 
drift  (in  proximity  to  where  the  shot  was  fired  at  the  time  of  the  ex- 
plosion), as  also  the  sample  from  near  Maudlin  engine,  exhibited  no 
signs  of  having  been  affected  by  heat. 

2.  The  samples  of  Seaham  dust  exhibited  considerable  differences  in  . 
regard  to  richness  in  coal,  fineness  and  uniformity  in  this  respect, 
density,  &c. ;  the  proportion  of  coal  ranged  from  about  96  to  below 
64  per  cent,  in  the  dry  sifted  samples.  The  chemical  and  microscopical 
examination  did  not  furnish  any  data  to  lead  to  conclusions  as  to  the 
extent  to  which  the  dust  may  have  taken  part  in  the  production  or 
augmentation  and  transmission  of  the  explosion  at  Seaham  Colliery ; 
but  there  was  evidence  of  the  existence  of  partially  burnt  dust  at  a 
number  of  points  very  distant  from  each  other  and  in  different  direc- 
tions in  the  colliery. 

3.  The  several  samples  of  dust  differed  from  each  other  considerably 
in  sensitiveness,  the  most  sensitive  of  the  Seaham  dusts  were  found  to 
be  those  which  were  the  richest  in  coal,  and  also  those  which  contained 
the  highest  proportions  of  very  fine  dust. 

4.  Comparing  the  samples  of  Seaham  dust  with  dusts  obtained  from 
other  collieries  where  disastrous  explosions  have  recently  occurred,  it 
was  found  that  the  most  sensitive  of  the  former  was  somewhat  less 
sensitive  than  samples  of  dust  obtained  from  Leycett  Colliery  (Fair 
Lady  Pit),  which  ranked  highest  in  this  respect  among  all  the  samples 
experimented  with.  The  Leycett  dusts  correspond  closely  in  che- 
mical character  and  sp.  gr.  with  the  purest  Seaham  coal-dust ;  their 
somewhat  greater  sensitiveness  is  probably  due  to  their  remaining 
more  uniformly  suspended  in  air  currents,  but  possibly  also  to  physical 
peculiarities.  « 

5.  One  of  the  Seaham  dusts,  which  ranked  high  (third)  in  order  of  m 
sensitiveness,  contained  the  lowest  proportion  of  coal  of  all  the  samples,  - 
and  consisted  of  n on- combustible  matter  to  the  extent  of  nearly  half 

its  weight.  Special  experiments  were  made  in  consequence  of  this 
behaviour,  showing  that  some  perfectly  non-combustible  powders,  not 
susceptible  of  any  chemical  change  when  exposed  to  the  action  of 
flame,  are  very  little  inferior  to  the  most  inflammable  or  sensitive  of 
the  Seaham  dust  samples  in  their  power  to  bring  about  ignition  of  an 
otherwise  uninflammable  mixture  of  fire-damp  and  air. 

6.  Mixtures  of  fire-damp  and  air  in  proportions  bordering  on  those 
which  will  ignite  on  the  approach  of  flame,   are  inflamed  instanta- 
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neously  if  they  contain  in  suspension  only  a  few  particles  of  such  non- 
combustible  dusts,  or  of  the  Seaham  or  other  dusts  from  coal  pits. 

7.  This  effect  appears  ascribable  in  part  to  the  fact  that  these  dust 
particles,  when  they  pass  through  a  lamp  flame,  immediately  become 
incandescent,  and  thereby  locaHse  and  intensify  the  heat  at  those 
points,  and  thus  bring  about  the  ignition  of  the  mixture  of  air  and  fire- 
damp by  which  they  are  surrounded. 

8.  The  smallest  proportion  of  fire-damp  experimented  with  (from 
the  nine-foot  Wigan  mine)  which  became  ignited  and  produced  explo- 
sive effects,  when  passing  a  naked  lamp  at  a  velocity  of  600  feet  per 
minute,  having  suspended  in  it  the  most  sensitive  of  the  Seaham 
dusts,  was  2*5  per  cent.,  and  with  the  most  sensitive  Leycett  dust, 
2  per  cent. 

9.  In  a  current  moving  at  a  velocity  of  only  100  feet  per  minute, 
the  Leycett  coal-dust,  suspended  in  air  containing  only  1'5  per  cent. 
of  fire-damp  became  ignited  by  the  lamp  flame,  the  ignition  extend- 
ing throughout  the  mixture.  The  accidental  presence  of  a  small 
proportion  of  fire-damp,  caused  one  of  the  most  inflammable  of  the 
coal-dusts  (from  Leycett)  to  become  inflamed  and  to  carry  fire  some 
distance,  when  a  small  powder  charge  was  fired  from  a  cannon  while 
the  dust  was  travelling. 

10.  The  sensitiveness  to  ignition  of  a  mixture  of  air  with  a  small 
proportion  of  fire-damp  is  considerably  increased  if  the  source  of  heat 
is  increased. 

11.  The  results  of  the  experiments  with  Seaham  and  other  dusts 
appear  to  show  (a)  that  coal-dust  in  mines  not  only  much  pro- 
motes and  extends  explosions,  but  (h)  that  it  may  also  be  itself  readily 
brought  into  operation  as  a  fiercely-burning  agent  which  will  carry 
flame  rapidly  as  far  as  its  mixture  with  air  extends,  and  will  operate 
even  as  an  exploding  agent ;  (c)  that  dust  in  coal  mines,  quite  apart 
from  any  inflammability  which  it  may  possess,  can  operate  in  a  dis- 
tinct manner,  as  a  finely  divided  solid,  in  determining  the  ignition  of 
mixtures  of  only  small  proportions  of  fire-damp  and  air,  and  conse- 
quently in  developing  explosive  effects  ;  (d)  that  a  particular  dust  in  a 
mine  may  therefore  be  a  source  of  danger,  even  though  it  contains 
only  a  small  proportion  of  coal  or  combustible  matter. 

12.  The  proportion  of  fire-damp  required  to  bring  dust  in  a  mine 
into  operation  as  a  rapidly  burning  or  exploding  agent  is  below  the 
smallest  amount  that  can  be  detected  in  the  air  of  a  mine,  even  by 
the  most  experienced  observer  with  the  means  at  present  in  use. 

13.  In  the  complete  absence  of  fire-damp,  coal-dust  exhibits  some 
tendency  to  become  inflamed  when  passing  a  very  large  lamp  flame 
at  a  high  velocity  ;  but  so  far  as  can  be  determined  by  experiments  on 
a  moderate  scale,  this  tendency  is  of  a  limited  nature,  and  very  dif- 
ferent from  the  property  of  carrying  or  propagating  flame,  which  even 
comparatively  non-sensitive  dusts  possess  in  the  presence  of  a  very 

Ismail  quantity  of  fire-damp. 
In  conclusion,  it  is  mentioned  that  it  can  scarcely  be  maintained 
that  the  air  of  a  mine  in  which  the  coal   gives  off  gas  at  all  can  be, 
at  any  time,  free  from  fire-damp,  and  as  the  existence   of   very  small 
quantities  of  that  gas  in  the  air  of  a  mine  suffice  to  brine:  about  the 

lift 
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ready  propagation  of  flame  by  coal  dust,  it  would  appear  needless  to 
assume  that  coal-dust,  in  the  entire  absence  of  fire-damp,  may  give 
rise  to  explosions  even  of  only  limited  character  in  coal  mines,  in  order 
to  account  for  casualties  which  cannot  be  ascribed  to  the  existence  of 
accumulations  or  sudden  outbursts  of  fire-damp.  D.  B. 

Influence  of  Coal-Dust  in  Colliery  Explosions.  By  W.  Gal- 
loway {Chem.  News,  4:4:,  16). — Referring  to  the  three  great  colliery 
explosions  of  the  past  year,  namely,  Risca,  Seaham,  and  Penycraig, 
the  author  mentions  that  whatever  may  be  the  results  of  experiments 
with  coal-dust  made  on  a  small  scale,  this  is  not  a  mere  question  of 
*'  adding  fuel  to  the  flame,"  of  "  aggravating  the  consequence  of  an 
explosion,"  of  "  spreading  an  explosion,"  or  of  "  lengthening  out 
the  flame  of  fire-damp,"  or  that  of  a  blown-out  shot.  Given  a  well- 
ventilated  or  badly-ventilated  dry  mine,  with  moderately  clean  fine  dry 
coal-dust  lying  everywhere  all  over  the  workings,  and  of  any  quality, 
then  if  an  explosion  be  begun  at  any  point  in  one  of  the  only  three 
possible  ways — (1)  by  the  coal-dust  being  raised  and  ignited  by  a 
blown-out  or  other  shot ;  (2)  by  an  explosive  accumulation  of  fire- 
damp and  air  being  ignited  by  a  blown-out  or  other  shot ;  (3)  by  an 
explosive  accumulation  being  ignited  accidently  by  a  defective  or  other 
safety-lamp,  or  in  any  other  manner — and  if  it  accumulate  a  certain 
degree  of  fuel  without  dying  out,  that  force  will  go  on  increasing,  and 
the  explosion  will  inevitably  extend  to' every  open  space  in  the  work- 
ings, whatever  may  be  their  extent  or  ramifications.  Fire-damp  plays 
a  most  important  part  in  every  great  explosion.  D.  B. 

Preparation  of  Phosphates.  By  E.  and  H.  Albert  (Bied.  Centr., 
1881,  276). — The  authors  recommend  mixing  the  phosphate  for  half 
an  hour  with  the  sulphuric  acid.  By  this  means  it  is  easily  ground, 
and  loss  of  phosphoric  acid  from  imperfect  decomposition  avoided. 

J.  K.  C. 

Manganese  in  Steel.  By  S.  Kern  (Chem.  News,  43,  266).— 
Many  works  using  inferior  materials  for  the  production  of  cast- steel, 
add  a  notable  quantity  of  spiegeleisen  or  f erro-manganese :  hence  steel 
cast  in  such  works  often  contains  0'60  to  I'O  per  cent,  of  manganese. 
Such  steel  is  good  for  many  purposes,  but  in  some  cases  (for  boiler 
making  and  ship-building)  it  requires  serious  consideration  whether 
it  is  advisable  to  use  such  a  material,  the  liability  to  corrosion  of  which 
is  very  great  and  the  bending  tests  unsatisfactory.  The  author  believes 
that  inspectors,  before  passing  plates  for  the  above-mentioned  pur- 
poses, should  be  acquainted  with  the  chemical  composition  of  the  steel. 
Thus  much  confusion  may  be  avoided.  D.  B. 

Elimination  of  Carbon  Bisulphide  from  Commercial  Ben- 
zene by  Alcoholic  Potash.  By  B.  Nickels  (Chem.  News,  43,  250). 
— The  author  treats  100  c.c.  of  the  sample  of  "  benzole  "  and  "  toluole" 
with  1  gram  of  potassium  hydroxide  previously  dissolved  in  the 
smallest  quantity  of  boiling  absolute  alcohol.  Potassium  xanthate 
separates,  which  is  filtered  oE  and  the  fluid  portion  washed  with  its 
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own  volume  of  slightly  warm  water  by  brisk  agitation  in  a  glass,  sepa- 
rating funnel  closed  with  a  stopper.  After  separating  the  alcohol,  the 
liquid  (benzole  or  toluole)  is  treated  with  gypsum  in  a  dry  bottle  to 
dehydrate  it,  and  then  submitted  to  examination.  This  operation  is 
repeated  until  deposits  of  xanthate  are  no  longer  obtained. 

D.  B. 

Souring  of  Yeast.  By  M.  Delbruck  {Bied.  Centr.,  1881,  273— 
274). — The  souring  of  yeast  is  generally  allowed  to  take  place  between 
40°  and  50".  The  author  found  that  at  40°  butyric  acid  was  formed, 
which  acts  as  a  strong  poison  for  yeast;  care  must  therefore  be  taken 
that  a  temperature  of  50°,  which  favours  the  production  of  lactic 
acid,  is  maintained  during  the  whole  of  the  souring  process. 

J.  K.  C. 

Action  of  Cold  on  Ropy  Wine.  {Bied.  Centr.,  1881,  342.)— 
Wine  that  remained  thick  and  ropy,  not  yielding  to  any  treatment, 
was  exposed  to  hard  frost ;  the  wine  then  became  clear,  the  impurities 
being  retained  by  the  ice  formed.  E.  W.  P. 

Influence  of  Temperature  on  the  Composition  and  Amount 
of  Extract  obtained  from  Malt.  (Bied.  Centr.,  1881,  357.)— 
The  amount  of  extract  obtained  from  malt  increases  up  to  a  certain 
point  with  the  time  that  the  malt  remains  on  the  malting  floor.  Piling 
it  up  decreases  the  yield  of  extract.  The  amount  of  nitrogen  dimi- 
nishes with  the  amount  of  heating ;  slow  malting  at  low  temperatures 
causes  a  larger  amount  of  nitrogen  to  appear  in  the  extract.  The 
change  in  the  amount  of  nitrogen  produced  by  malting  at  high  tem- 
peratures, does  not  correspond  with  a  change  in  the  diastatic  action  of 
the  malt.  E.  W.  P. 

Influence  of  Oxygen  on  the  Clarifying  of  Beer.  By  H.  Holz- 
BECKER  {Bied.  Centr.,  1881,  357). — A  short  technical  paper  in  which  a 
method  is  described  of  clarifying  thick  beer  by  aerating  it 

E.  W.  P. 

Method  of  Preserving  Brewers^  Grains.  By  Salomon  and  M. 
Hekter  {Bied.  Centr.,  1881,  350). — The  grains  are  baked  into  a  loaf, 
which  may  be  softened  with  water,  or  broken  up  for  the  use  of  the 
animals. 

Herter  proposes  to  mix  the  grains  in  a  pit  with  straw  chaff  in 
layers.     Grains  so  mixed  will  keep  for  a  long  period.  E.  W.  P. 

Sugar  Manufacture.  {Dingl.  polyt.  J.,  241,  4>0—4S.)~rarifica- 
Hon  of  Beetroot-juice. — At  the  Gaudersheim  sugar  refinery  the  juii-e  is 
treated  in  the  "first  saturation"  with  1*8  per  cent,  lime  calculated  on 
the  original  beetroot,  and  carbonic  anhydride  introduced  until  the 
juice  shows  0*15  per  cent,  of  alkalinity.  The  mass  is  passed  through 
filter  presses,  and  the  clear  liquid  treated  in  the  "second  saturation  " 
with  0*18  per  cent,  lime,  and  carbonic  anhydride  again  introduced 
until  0*08  per  cent,  alkalinity  has  been  obtained.  The  mass  is  again 
filter-pressed  and  the  clear  juice  treated  in  the  "  third  saturation " 
with  sulphurous  acid.     The  alkalinity  is  reduced  to  0'03  per  cent., 
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and  the  whole  thrown  on  filters,  filled  with  gravel.  The  tliin  juice 
obtained  is  evaporated,  refiltered,  and  finally  boiled  down  in  vacuum 
pans.  At  the  Ouzie  sugar  works  an  inferior  beetroot  is  worked  up. 
The  juice  is  treated  with  more  lime  at  a  temperature  of  69°,  and  the 
whole  heated  to  85°.  The  carbonic  anhydride  is  pumped  into  a  re- 
ceiver, whence  it  is  introduced  into  the  saturation  vessel.  Thus  it  is 
possible,  in  spite  of  more  lime  being  used,  to  complete  the  saturation 
in  a  short  time,  as  a  uniform  stream  of  carbonic  anhydride  at  any 
desired  pressure  can  be  obtained.  The  clear  portion  of  the  juice  is 
treated  with  phosphoric  acid  which  removes  part  of  the  calcium  salts 
without  materially  altering  the  alkalinity.  The  mass  is  then  filtered. 
A  sample  of  the  diffusion- juice  showed  7'8  saccharometer,  6"1  polari- 
sation, and  7'8  quotient.  The  addition  of  phosphoric  acid  has,  how- 
ever, the  advantage  of  separating  arabin,  a  substance  having  a  con- 
siderable influence  on  the  formation  of  molasses. 

In  the  remaining  portion  of  the  paper,  practical  data  are  given  as  to 
the  appearances  observed  in  the  saturation  process.  It  is  shown  that, 
in  order  to  obtain  good  results,  the  saturation  should  be  completed  in 
as  short  a  space  of  time  as  possible.  D    B. 

Use  of  Parchment-paper  in  Osmose.  By  A.  Eckstein  {Bingl. 
polyt.  J.,  241.  48). — About  four  years  ago,  Dnbrunfaut  introduced  a 
method  of  osmosing  sugar  molasses  on  a  large  scale,  and  recommended 
the  use  of  Belgian  parchment-paper  for  diaphragm.  The  author 
having  had  a  large  experiience  in  the  manufacture  of  parchment-paper, 
found  that  the  ordinarily  prepared  paper  was  insufficient  for  dialysing 
purposes.  The  same  was  the  case  with  endless  paper.  As  the  thick- 
ness of  ordinary  paper  is  irregular,  parchment-paper  prepared  from  it 
shows  thick,  thin,  firm,  and  loose  places  :  hence  the  passage  of  liquid 
through  it  will  be  irregular.  By  doubling  or  trebling  parchment- 
paper  these  difficulties  are  overcome.  The  sheets  of  paper  are  laid 
above  one  another,  and  intimately  united.  D.  B. 

Ziemann's  Process  for  the  Manufacture  of  Butter  and 
Cheese.  By  A.  Bergmann  (Bied.  Gentr.,  10,  118 — 121). — According 
to  this  method,  cream  or  skimmed  milk  is  allowed  to  stand  until  too 
thick  to  pass  through  a  linen  filter ;  the  liquid  is  then  filtered  through 
linen,  and  the  solid  left  behind  is  gently  pressed  for  some  hours.  In 
the  case  of  cream,  the  solid  is  washed  with  water  and  converted  into 
butter  in  one  of  Ziemann's  machines  ;  where  skimmed  milk  has  been 
used,  the  solid  mass  left  behind,  after  pressing,  is  already  a  kind  of 
soft  cheese.  The  following  numbers  compare  the  yield  obtained  by 
this  method  with  the  ordinary  process  : — 

From  100  kilos,  cream.  From  100  kilos,  milk. 
Ziemann's  method. .  22*5  kilos,  butter  11'67  kilos,  cheese 
Ordinary         „       . .      17"75         „  9*50  „ 

This  method,  however,  is  not  to  be  recommended  for  the  prepara- 
tion of  butter,  because  there  is  very  little  time  or  labour  saved,  and 
also  because  the  yield  of  fat  is  no  greater,  a  larger  quantity  of  butter 
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'beiug  obtained  only  at  the  expense  of  its  quality  and  value.  On  the 
other  hand,  with  regard  to  the  preparation  of  cheese,  it  may  be 
considered  as  very  advantageous,  both  the  quality  and  quantity  being 
improved.  J-  ■^-  C. 

Milk,  Butter,  and  Cheese.  (Dingl  polyt.  J.,  240,  224—227.)— 
Mitzinger's  milk-cooler  consists  of  two  horizontal  tubes,  fitted  con- 
centrically into  one  another,  the  space  forming  the  ring  being  provided 
with  notched  sheet-iron,  which  is  said  to  divide  the  milk  more  finely. 

Klebs  preserves  milk  by  evaporating  it  at  a  temperature  of  40°  to  50" 
in  a  vacuum  apparatus  to  one-fifth  of  its  volume.  During  the  eva- 
poration 1  to  3  litres  of  a  solution  of  50  grams  benzoate  of  magnesium 
in  1  litre  of  water  are  added  for  every  100  litres  of  milk. 

Fleischman  describes  a  series  of  experiments  made  with  Laval's 
separator,  the  yield  of  cream  being  larger  than  that  obtained  by  the 
ice  method. 

Amim  mentions  that  "  skimming  processes "  which  do  not  yield 
sweet  milk  fit  for  the  human  palate  are  of  little  value  at  the  present 
time. 

Herter  shows  that  the  "  blueing  "  of  milk  is  not  due  to  disease  of 
cows,  but  depends  on  the  amount  of  moisture  present  in  the  warm  air 
in  the  place  where  the  milk  is  stored. 

With  regard  to  the  spreading  of  disease  by  means  of  milk,  Airy  found 
that  by  boiling  the  latter  it  is  rendered  innocuous. 

The  action  of  rennet  on  milk  has  been  studied  by  Mayer,  who  found 
that  a  temperature  of  39*'  was  the  most  suitable  for  coagulation  :  the 
question,  which  has  been  often  raised,  as  to  whether  during  the  coagu- 
lation heat  is  absorbed  or  given  up  was  also  investigated,  the  results 
showing  that  up  to  the  commencement  of  the  coagulation,  a  regular 
decrease  of  0*04''  to  0*06°  in  temperature  is  occasioned  per  minute. 

In  America,  butter  is  adulterated  with  powdered  talc,  prepared  in 
Cincinnati.  To  colour  butter,  oleomargarin,  and  cheese,  annotto,  the 
colouring  matter  of  Bixa  orellana,  is  used.  D.  B. 

Peculiar  Property  of  Gutta-percha.  {Dingl.  polyt.  J.,  240, 
36H.) — It  is  known  that  gutta-percha  is  rendered  plastic  when  placed 
into  water  at  60 — 70'^  :  hence  it  is  used  for  the  production  of  fine  im- 
pressions; it  is,  however,  less  well  known  that  soft  gutta-percha  is 
elastic  and  resists  blows  with  a  hammer.  When  thrown  against  a 
solid  wall  its  form  remains  unaltered,  whilst  it  is  considerably  affected 
when  subjected  to  moderate  pressure.  This  peculiar  property  is 
attributed  to  the  presence  of  occluded  air  in  the  plastic  substance. 

D.  B. 

Sewage  in  Oysters.  By  C.  A.  Cameron  (Chem.  News,  44,  52). — 
Large  numbers  of  oysters,  collected  by  dredges  off  the  coast  of  the 
county  of  Wexford,  are  laid  down  in  "  beds  "  on  the  northern  shore  of 
the  Bay  of  Dablin.  Owing  to  the  recent  construction  of  many  large 
sewers,  the  contents  of  which  are  discharged  into  the  northern  side  of 
Dubhn  Bay,  the  Clontarf  oysters  are  not  thriving  well,  and  great 
numbers  of  them  die  shortly  after  their  translation  from  their  native 
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hahitaf.  Some  oysters  were  examined  taken  from  a  place  where  the 
tides  cover  them  to  a  height  of  about  ten  feet,  and  which,  during  low 
water,  is  nearly  dry.  In  most  of  the  oysters  the  brine  was  without 
any  peculiar  odour,  but  in  a  rather  larger  proportion  there  was  a  very 
slight,  but  distinctly  foetid  odour,  whilst  in  a  few  cases  there  was  a 
strong  and  unmistakable  odour  of  sewage.  Examined  microscopically, 
the  liquid  in  the  oysters  which  had  a  foetid  odour  was  found  to  swarm 
with  micrococci  and  other  low  organisms  similar  to  those  usually 
present  in  sewage.  Chemical  analysis  confirmed  the  microscopic 
examination.  It  is  thought  that  the  illness  which  so  many  persons 
have  experienced  after  swallowing  oysters  believed  to  have  been  stale, 
was  really  due  to  the  presence  of  sewage  in  the  juice  of  the  moUuscfs. 

D.  B. 
Wilkinson's  Process  for  the  Manufacture  of  Gas  from  Wood. 
By  C.  A.  DoREMUS  (Chem.  News,  44,  31 — 33). — The  essential  feature 
of  the  process  consists  in  reducing  the  carbonic  anhydride  to  carbonic 
oxide,  and  at  the  same  time  getting  rid  of  all  tar,  acids,  and  waste 
products.  This  is  accomplished  by  forcing  the  gas  through  a  bed  of 
red-hot  charcoal.  After  the  first  charge  of  wood  has  been  carbonised, 
the  charcoal,  instead  of  being  drawn,  as  with  coke,  is  pushed  back  into 
the  retort.  The  gas  made  from  the  second  charge  is  therefore  obliged 
to  pass  through  this  layer  of  red-hot  charcoal  to  reach  the  stand-pipe 
at  the  rear  of  the  "through  "  retort.  The  heat  is  pushed  to  get  as 
large  a  yield  of  gas  as  possible,  and  the  reduction  of  carbonic  anhy- 
dride correspondingly  facilitated.  The  water  in  the  wood  is  also  an 
active  agent,  since  in  this  superheated  state  it  forms  water-gas  with 
the  aid  of  the  charcoal.  The  gas  needs  but  slight  purification. 
Nitrogen  in  the  form  of  ammonia  is  virtually  absent ;  little  sulphur 
exists  in  any  form,  neither  sulphuretted  hydrogen  nor  carbon  bisul- 
phide being  found,  except  in  traces,  whilst  there  is  no  trace  of  tar. 
To  prevent  too  great  an  accumulation  of  charcoal,  the  retorts  are 
drawn  twice  a  day.  53,832  cubic  feet  of  gas  are  produced  from  a  cord 
of  wood,  costing  5*25  dols.  per  cord  of  3,300  lbs.  The  quantity  of  gas 
alone  is  thus  four  times  as  great  as  that  which  can  be  obtained  from 
coal,  costing  an  equal  sum  per  ton  as  does  wood  per  cord. 

It  is  still  customary  with  the  gas  works  in  New  York  to  manufac- 
ture a  poor  quality  of  coal-gas,  which  is,  along  with  the  wood-gas, 
afterwards  carburetted,  and  in  which  form  it  is  called  "  commercial " 
gas,  and  has  a  great  candle  power.  The  yield  of  coal-gas  is  14.645 
cubic  feet  per  ton  of  coal,  costing  5  dols.  From  this  sum  the  price 
received  for  coke,  tar,  and  gas  liquor  must  be  deducted.  Prior  to 
admixture  with  naphtha- vapour,  the  coal  and  wood-gases  are  purified 
and  passed  to  the  storage-holder.  From  this  the  gas  enters  an  illu- 
minator, so  constructed  that  the  naphtha  running  in  is  converted  into 
vapour  by  steam-heat,  and  thoroughly  mixed  with  the  gas.  From  the 
illuminator  the  mixture  of  gas  and  vapour  passes  into  superheated 
retorts  to  be  "  fixed."  4*5  gallons  of  naphtha  are  used  for  every 
thousand  feet  of  commercial  gas.  100  volumes  of  the  commercial  gas 
of  the  New  York  Mutual  Gas  Company  consist  at  present  of  21 
volumes  of  wood-gas,  3 7 '4  volumes  of  coal-gas,  and  41 '6  volumes  of 
naphtha  gas.  D.  B. 
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Measurement  of  the  Actinism  of  the  Sun's  Rays,  and  of 
Daylight.  By  R.  A.  Smith  (Proc.  Roy.  Soc,  30,  350— .359).— The 
method  employed  depends  upon  the  fact  that  when  potassium  iodide 
in  solution  is  treated  with  nitric  acid  in  so  small  a  quantity  as  to 
cause  no  change  of  colour  in  dull  diffused  daylight,  a  change  takes 
place  when  the  same  mixture  is  brought  into  clear  light,  iodine  being 
set  free  and  the  solution  becoming  yellow ;  the  liberated  iodine  may 
then  be  titrated  with  thiosulphate.  The  paper  gives  examples  of  the 
application  of  the  process,  which,  however,  do  not  admit  of  abstrac- 
tion. H.  W. 

Widening  of  the  Hydrogen  Lines.  By  C.  Fievez  (Compt. 
rend.,  92,  521). — The  widening  of  the  hydrogen  lines  when  the  pres- 
sure of  the  gas  is  increased  is  generally  attributed  to  the  increased 
density  of  the  gas ;  but  the  researches  of  Schuster,  Secchi,  and  others 
\  have  indicated  that  other  causes,  such  as  temperature  and  direction  of 
current,  may  produce  this  effect- 

At  a  pressure  of  0*160  m.  all  the  lines  of  hydrogen  are  nebulous, 
at  0*080  m.  the  line  F  alone  is  ill  defined,  and  at  0"020  m.  all  the 
lines  are  sharp  and  well  defined. 

If  now  a  powerful  condenser  is  interposed  in  the  circuit,  the  lines  C 
and  F  widen  out,  forming  an  almost  continuous  spectrum,  indicating 
that  the  widening  of  the  lines  is  independent  of  the  pressure. 

Neither  the  intensity  of  the  light,  nor  the  direction  of  the  current 
in  relation  to  the  optical  axis  of  the  spectroscope,  nor  the  thickness  of 
the  layer  of  hydrogen  observed,  exercises  any  influence  on  the  produc- 
tion of  this  phenomenon. 

Moreover,  if  while  the  spectrum  of  the  capillary  part  of  the  tube 
contains  nebulous  lines,  the  spectrum  of  the  wide  parts  of  the  tube  is 
observed,  it  is  seen  that  the  lines  in  this  spectrum  are  perfectly  well 
defined.  Now,  although  the  pressure  in  the  two  parts  of  the  tube 
must  be  the  same,  the  temperature  in  the  capillary  part  is  undoubtedly 
higher,  thus  proving  that  the  temperature  is  tlie  principal,  possibly 
the  sole,  cause  of  the  variation  in  the  width  of  the  lines  in  a 
spectrum.  C.  W.  W. 

Spectrum  of  Magnesium  and  the  Constitution  of  the  Sun. 
By  C.  Fievez  (Ann.  Chim.  Fhys.  [5],  23,  3GG— 372).— The  author 
has  investigated  the  influence  wliich  the  relative  intensity  of  bright 
lines  in  the  spectrum  of  magnesium  has  on  their  visibility  in  observing 
them  alone  or  projected  on  a  solar  spectrum. 

He  has  also  studied  the  change  which  varied  amounts  of  dispersion 
and  definition  make  in  the  number  and  visibility  of  the  lines  in  com- 
paring prismatic  spectra  with  those  obtained  by  diffraction.  He  finds 
t»hat  on  gradually  diminishing  the  intensity  of  the  light,  the  lines,  one 

■after  another,  disappear. 
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With  difFraction  spectra,  when  the  slit  is  made  exceedingly  narrow, 
there  are  eleven  lines  visible,  two  being  more  feeble  than  the  others. 
The  lines  bi,  h^,  and  h^  are  the  brightest ;  and  Z^i  is  seen  to  be  double. 
On  superimposing  the  solar  spectrum,  all  the  bright  lines  appear  to 
coincide  with  the  corresponding  black  ones,  and  in  addition,  the 
bright  line  less  refrangible  that  hi,  which  in  general  does  not  seem  to 
have  a  dark  representative,  is  now  seen  to  be  identical  with  a  very 
fine  black  line. 

On  observing  the  spectrum  in  a  Geissler's  tnbe  under  diminished 
pressure,  the  author  finds  that  with  a  pressure  of  0'60  meter,  the  line  ^4 
appears  very  feeble,  and  if  the  solar  spectrum  be  superimposed,  it  dis- 
appears completely,  while  hi  and  &2  remain  visible.  Under  0*70  meter 
pressure  &4  is  invisible,  and  ho,  is  very  feeble,  while  hi  is  clearly  defined. 
If  the  pressure  be  now  increased,  all  these  lines  become  distinctly 
apparent. 

The  author  concludes  that  the  modification  in  the  appearance  of  the 
pectrum  is  caused  by  a  physical  alteration,  and  not  by  a  chemical 
change  such  as  dissociation,  and  he  considers  that  the  unequal  inver- 
sion of  the  magnesium  lines  is  dne  to  a  difference  of  intensity  of  the 
rays,  and  not  to  a  peculiar  state  of  the  metal.  Consequently,  he  states 
that  the  variations  in  the  solar  activity  can  be  deduced  from  comparable 
observations  of  the  frequency  of  inversion  and  the  number  of  rays  in- 
verted. J.  I.  W. 

Application  of  Photometry  to  the  Study  of  Diffusion  Pheno- 
mena in  Liquids.  By  S.  v.  Wroblewski  {An7i,  Phys.  Chem.  [2], 
13,  606 — 623). — A  method  for  determining  the  rates  of  difiusion  of 
saline  solutions  of  ordinary  concentration  is  described,  and  from  the 
results  obtained  thereby  it  is  shown  that,  for  the  prescribed  times  and 
degrees  of  concentration,  the  diffusion  constant  of  sodium  chloride  de- 
creases ivith  the  increase  of  the  percentage  of  salt  dissolved,  according  to 
the  law  of  straight  lines.  From  this  it  follows  that  the  numerical  value 
of  the  constant  at  the  same  temperature  and  the  same  initial  state  of 
concentration  depends  on  the  duration  of  the  experiment,  and  that  a 
stationary  condition,  in  which  the  concentration  of  the  liquid  de- 
creases from  below  upwards  according  to  the  law  of  straight  lines,  is 
impossible.  The  "  diffusion  constant "  of  a  saline  solution  is  really 
not  a  constant  at  all,  since  it  assumes  in  each  special  case  a  new 
value. 

An  exact  photometric  method  is  also  described  for  investigating  the 
diffusion  phenomena  of  extremely  dilute  solutions,  by  means  of  which 
the  author  hopes  to  determine  the  diffusion  constant  of  a  liquid 
into  itself.  T.  C. 

On  a  New  Method  of  Spectrum  Observation.  By  J.  N. 
LocKYER  {Froc.  Boy.  Soc,  30,  22—31). 

Note  on  the  Spectrum  of  Hydrogen.  By  J.  N.  Lockyer  (Proc. 
Boy.  Soc,  30,  31—32). 

On  the  Photographic  Spectra  of  Stars.  By  W.  Huggins  (Proc. 
Boy.  Sue,  30,  30—22). 
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On  the  Photographic  Method  of  Mapping  the  Least  Refran- 
gible End  of  the  Solar  Spectrum ;  with  a  Map  of  the  Solar 
Spectrum  from  7600  to  10750.  By  Yf .  de  W.  Abney  (Proc.  Boy. 
Soc,  30,  67). 

On  the  Spectra  of  Magnesium  and  Lithium.  By  G.  D.  Live- 
ING  and  J.  Dewar  (Proc.  Boy.  Soc,  30,  93—100). 

On  the  Spectra  of  the  Compounds  of  Carbon  with  Hydrogen 
and  Nitrogen.  By  G.  D.  Liveing  and  J.  Dewar  (Proc.  Boy.  Soc, 
30,  152—162,  and  494—510). 

Note  on  the  Spectrum  of  Carbon.  By  J.  N.  Lockyer  (Proc. 
Roy.  Soc,  30,  835—343,  and  461—463). 

Note  on  the  Spectrum  of  Sodium.  By  W.  de  W.  Abxey  (Ibid., 
32,  443). 

On  the  History  of  the  Carbon  Spectrum.  By  G.  D.  Liveing 
and  J.  Dewar  (Proc.  Boy.  Soc,  30,  490—494). 

On  the  Spectrum  of  the  Flame  of  Hydrogen.  By  W.  Hug- 
gins  (Proc  Boy.  Soc,  30,  576—580). 

On  the  Spectrum  of  Water.  By  G.  D.  Liveing  and  J.  Dewar 
(Proc  Boy.  Soc,  30,  580—582). 

Researches  on  the  Action  of  Organic  Substances  on  the 
Ultra-violet  Rays  of  the  Spectrum.  Part  III.  An  Examina- 
tion of  Essential  Oils.  By  W.  N.  Hartley  and  A.  K.  Huntington 
(Proc  Boy.  Soc,  31,  1—26). 

On  the  Absorption  Spectra  of  Cobalt  Salts.  By  W.  J.  Russell 
(Proc  Boy.  Soc,  31,  51—54,  and  32,  258—272). 

Reversal  of  the  Lines  of  Metallic  Vapours.  No.  VIII. 
Titanium,  Chromium,  and  Aluminium.    By  G.  D.  Liveing  and 

J.  Dewar  (Proc  Boy.  Soc,  32,  402—406). 

On  the  Iron  Lines  Widened  in  Solar  Spots.  By  J.  N  Lockyer 
(Proc  Boy.  Soc,  31,  348—350). 

On  the  Influence  of  Molecular  Grouping  in  Organic  Bodies 
on  their  Absorption  in  the  Infra-red  Region  of  the  Spectrum. 
By  W.  de  W.  Abney  and  R.  Festing  (Proc  Boy.  Soc,  31,  416—418). 

Investigations  on  the  Spectrum  of  Magnesium.    By  G.  D. 

Liveing  and  J.  Dewar  (Proc.  Boy.  Soc,  32,  189 — 203). 

On  Discontinuous  Phosphorescent  Spectra  in  High  Vacua. 
By  W.  Crookes  (Proc  Boy.  Soc,  32,  206—213). 

On  the  Identity  of  Spectral  Lines  of  Different  Elements. 
By  G.  D.  Liveing  and  J.  Dewar  (Proc.  Boy.  Soc,  32,  225—232). 
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The  Refractive  Equivalents  of  Carbon,  Hydrogen,  Oxygen, 
and  Nitrogen  in  Organic  Compounds.  By  J.  H.  Gladsione 
(Proc.  Boy.  Soc,  31,  327—330). 

Absolute  Measurements  of  Currents  by  Electrolysis.     By 

Mascart  (Gompt.  rend.,  93,  50 — 53). — Tlie  author  has  re- determined 
the  electrochemical  equivalent  of  water  by  two  methods.  In  the 
first,  water  acidified  with  phosphoric  acid  was  decomposed  in  a 
vacuum ;  the  electrodes  were  fine  platinum  wires,  and  the  gas 
evolved  was  pumped  out  by  means  of  a  mercury  pump,  and  measured 
in  the  dry  state.  Under  these  circumstances,  no  sensible  traces  of 
ozone  are  formed,  and  there  is  no  loss  of  gas  by  condensation  on  the 
electrodes,  or  by  diffusion  and  solution  in  the  liquid.  In  the  second 
case,  the  weight  of  silver  deposited  from  a  solution  of  silver  nitrate  was 
accurately  determined.  In  order  to  eliminate  the  influence  of  terres- 
trial magnetism,  the  intensity  of  the  current  was  measured  by  a 
special  form  of  electro-dynamometer.  Taking  the  equivalent  of  silver 
as  107*93  (Stas),  and  adopting  Weber's  units,  the  electrochemical 
equivalent  of  water  =  0*009373  mgrm.  This  number,  which  is  pro- 
bably exact  to  at  least  O'l  per  cent.,  is  practically  the  same  as  that 
given  by  Weber,  0'0098 76  mgrm.  Adopting  B.  A.  units,  a  current  of 
1  Weber  electromagnetic  intensity  will  decompose  in  one  second 
0"09373  mgrm.  of  water,  or  0"010415  of  the  equivalent  of  a  body  ex- 
pressed in  milligrams.  The  intensity  of  current  required  to  decom- 
pose a  milligram-equivalent  of  a  body  in  one  second  is  therefore  96"01 
Webers.  C.  H.  B. 

Electromotive  Force  of  the  Electric  Arc.    By  F.  P.  Le  Roux 

(Compt.  rend.,  92,  709). — The  author  proves  that  the  difference  of 
potential  between  the  two  carbons  of  an  electric  arc  is  due  to  a  pheno- 
menon of  polarisation,  the  carbon  becoming  positive  to  its  vapour 
(which  the  author  believes  to  constitute  the  arc)  to  an  extent  which 
increases  with  the  temperature.  C.  W.  W. 

Resistance  of  Polarised  Cells.  Bv  E.  Cohn  (Ann.  Phys.  Chem. 
[2],  13,  665— 669).— Kohlrausch  {Pogg^Ann.,  138,  280;  and  Juhelbd., 
290)  has  shown  that  quickly  alternating  currents  have  no  polarising 
action  on  a  liquid  cell,  if  the  electrodes  expose  a  sufficiently  large  sur- 
face, and  has  applied  this  fact  in  determining  the  specific  resistance 
of  a  large  number  of  liquids.  The  author  shows  that  the  same  prin- 
ciple may  also  be  used  for  finding  the  resistance  of  a  cell  polarised  by 
a  constant  current,  or  in  other  words,  to  separate  the  two  constants  of 
the  cell,  polarisation  and  resistance.  He  also  shows  that  hydrogen- 
polarisation  increases,  whilst  oxygen-polarisation  diminishes  the  resist- 
ance of  the  cells.  T.  C. 

Development  of  Polar  Electricity  in  Hemimorphous 
Crystals  by  Alteration  of  Pressure  in  the  Direction  of  the 
Asymmetrical  Axes.  By  W.  Hankel  (An7i.  Phys.  Chem.  [2],  13, 
640 — 644). — The  law  enunciated  by  J.  and  P.  Curie  (Gompt.  rend., 
91,  294),  that  increase  of  pressure  on  cooling,  and  decrease  of  pressure 
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on  heating  develop  similar  electrical  polarities  in  hemimorphous 
crystals,  is  not  general,  for  whereas  some  hemimorphs,  as,  boracite, 
tourmaline,  siliceous  calamine,  tartaric  acid,  cane-sugar,  and  milk- 
sugar,  obey  this  law,  others,  as  rock  crystal,  neutral  potassium 
tartrate,  and  struvite,  do  not,  for  in  these  cases  increase  of  pressure 
produces  the  same  effect  as  heating,  and  diminution  of  pressure  the 
same  effect  as  cooling.  T.  C. 

Sound  of  the  Electric  Arc.  By  A.  Niaudet  (Compt.  rend.,  92, 
711). — The  difference  of  potential  between  the  two  carbons  is  greater 
when  the  arc  is  silent,  smaller  when  sound  is  emitted. 

The  needle  of  the  galvanometer  jumps  suddenly  from  one  point  to 
another  when  the  noise  begins  and  ceases.  While  the  arc  is  completely 
silent,  the  needle  may  remain  stationary  for  a  considerably  time. 

c.  w.  w. 

Determination  of  Chemical  Affinity  in  Terms  of  Electro- 
motive Force.  By  C.  R.  A.  Weight  (Phil.  Mag.  [5],  9,  237— 26G, 
331—348 ;  10,  169—196,  261—283,  348— 369).— Joule  showed  many 
years  ago  that  when  a  current  is  passed  through  a  fluid  conductor, 
heat  is  developed  in  accordance  with  the  same  law  as  that  which  he 
found  to  hold  good  with  a  metallic  wire,  viz.,  that  the  heat  produced 
in  a  given  time  is  proportional  to  the  square  of  the  current  and  to  the 
resistance  of  the  conductor ;  and  that  if  electrolysis  takes  place,  the 
actual  heat  developed  is  less  than  that  required  by  the  law  by  a  quan- 
tity equal  to  that  which  would  be  evolved  by  the  recombination  of  the 
products  of  the  electrolysis  ;  and  consequently  that  it  is  possible  to 
determine  the  heat  of  formation  of  a  compound  by  the  inverse  method 
of  determining  the  heat  evolved  during  its  electrolysis.  More 
recently  Sir  W.  Thomson  (Phil.  Mag.,  1851,  2,  429),  has  shown  that 
the  force  of  chemical  affinity  can  be  expressed  in  terms  of  electromotive 
force. 

Faraday's  electrolytic  laws  may  be  expressed  by  the  equation  n  = 
aqx,  where  n  =  the  number  of  grams  of  the  compound  decomposed, 
q  the  quantity  of  electricity  passing,  a  the  equivalent  of  the  com- 
pound, and  X  a  multiplier  independent  of  the  quantity  of  electricity 
passin'g,  and  of  the  value  of  the  equivalent  of  the  compound. 

When  n  =  a,  a?  =  - ;  i.e.,  x  is  the  reciprocal  of   the   quantity  of 
,        ...  2 

electricity  required  to  decompose  a  gram-equivalent  of  the  electrolyte. 
X  is  called  the  electrochemical  constant.  The  "  electrochemical  equiva- 
lent of  a  substance  '*  is  the  quantity  of  substance  decomposed  by  a 

unit  quantity  of  electricity,  i.e.,  the  value  of  -(=^ax),  whilst  the 

*' electrochemical  equivalent  of  an  element,"  in  reference  to  such  a 
compound,  indicates  the  quantity  of  that  element  evolved  during  the 
electrolysis  of  that  compound  by  a  unit  of  electricity.  If  h  be  the 
equivalent  of  the  element  in  reference  to  the  compound,  the  equivalent 
ot  the  latter   being   a,  then   the   electrochemical    equivalent    of  the 

element  in  reference  to  the  compound  is  —  .  —  (  =  hx). 
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In  the  passage  of  electricity  between  the  two  electrodes,  work  is 
done,  not  only  in  decomposition,  but  also  as  heat ;  by  determining  the 
amount  of  the  latter,  however,  that  due  to  decomposition  may  easily  be 
found ;  thus,  if  h  gram-degrees  are  developed  during  the  decomposi- 
tion of  n  grams  of  substance  of  electrochemical  equivalent  ax  by  the 
transfer  of  a  quantity  of  electricity  g,  and  if  E  represent  the  total 
potential  difference  existent  between  the  electrodes,  the  total  work 
done  in  the  electrolytic  cell  is  E^,  of  which  h^  is  done  as  heat. 
Hence  Eg'  —  hZ  is  done  as  chemical  decomposition.  Let  this  =  eg, 
where  e  is  the  E.M.F.  representing  the  chemical  affinity  to  be 
measured;  then 

*       (.r)     e  =  E  -  -M.  =  E    -    7a  ^, 
q  n 

n  •' 

smce  2  =  — 

The  entire  change  taking  place  is  not,  however,  produced  by  the 
direct  current  alone,  but  also  to  some  extent  by  physical  changes  of 
state  and  by  secondary  actions,  so  that  the  value  of  e  thus  deduced, 
although  representing  the  E.M.F.  corresponding  to  the  nett  work 
done,  and  consequently  representing  the  affinity  between  the  ultimate 
products  in  the  original  compound,  is  not  necessarily  a  measure  of  the 
tendency  to  combine  together  of  the  substances  primarily  formed  by 
the  electrolytic  decomposition. 

By  the  use  of  the  equation  (x)  the  author  has  calculated  the 
E.M.F.  representing  the  amount  of  work  corresponding  to  the  sum 
of  the  chemical  and  physical  changes  which  occur  when  the  current 
from  a  Daniell's  cell  is  passed  through  a  voltameter  placed  in  a  calori- 
meter, the  average  difference  of  potential  between  the  plates  of  the 
voltameter  being  determined  by  means  of  a  quadrant  electrometer. 

In  the  case  of  water  acidulated  with  22  per  cent,  of  H2SO4  the 

mean  value  of  E  — /*  J  -^  for  18  experiments,   with  varying  battery 

power  and  time,  was  1'6  X  10^.  Corrections  were  introduced  for  the 
heat  absorbed  by  the  vaporisation  of  the  water  carried  away  by  the 
evolved  gases  and  the  work  necessary  to  separate  the  water  decom- 
posed from  the  sulphuric  acid. 

The  experiments  tend  to  show  that  the  value  of  J,  as  determined 
by  Joule  in  1867  by  the  electric  current  method,  is  about  0*5  per  cent, 
too  low,  owing  to  three  sources  of  error,  viz.,  the  higher  mean  tem- 
perature of  the  wire  compared  with  that  of  the  calorimeter,  the 
increased  resistance  of  the  wire  caused  by  the  coating  of  varnish 
applied  to  it,  the  greater  heating  of  the  B.A.  unit  coil,  the  wires  of 
which  were  imbedded  in  solid  paraffin,  compared  with  the  experi- 
mental wire  which  was  placed  in  water.  The  experiments  also  show 
that  where  a  current  has  to  be  passed  through  a  wire  for  any  length 
of  time,  an  error  will  be  caused  by  the  increased  resistance  of  the  wire, 
due  to  its  being  heated  to  a  temperature  above  that  of  the  medium  in 
which  it  is  placed.  The  author  also  finds  that  conduction « without 
electrolysis  does  not  take  place,  and  that  Faraday's  law  is  true  for 
excessively  minute  currents  as  well  as  for  those  of  considerable  mag- 
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nitude.  With  very  feeble  CDirents,  however,  and  with  certain  electro- 
lytes, e.g.,  water,  the  quantity  of  products  of  decomposition  actually 
collected  after  a  given  time,  does  not  absolutely  correspond  with  the 
quantity  of  electricity  that  has  passed.  This  is  due  to  the  "  diffusion 
discharge  "  produced  (in  the  case  of  water)  by  the  diflfnsion  towards 
the  —  electrode  of  water  containing  dissolved  oxygen,  and  towards 
the  -h  electrode  of  water  containing  dissolved  hydrogen.  When  the 
amount  of  suppression  due  to  this  cause  is  determined  and  added  to 
the  observed  amount  of  decomposition,  the  total  corresponds  exactly 
with  the  quantity  of  electricity  which  has  passed. 

In  the  electrolysis  of  acidulated  water,  until  the  sources  of  loss  of 
hydrogen  other  than  "  diffusion  discharge  "  are  eliminated,  the  counter 
E.M.F.  set  up  when  a  given  steady  current  traverses  a  voltameter  is 
short  of  its  maximum  value  of  that  current,  and  a  deficiency  of 
hydrogen  is  simultaneously  observed :  whilst  on  breaking  circuit,  the 
rate  of  fall  of  the  polarisation  of  the  electrodes  is  more  rapid  than 
its  minimum  value  for  that  current.  On  the  other  hand,  as  soon  as 
the  counter  E.M.F.  reaches  its  maximum,  the  deficiency  in  hydrogen 
disappears  (after  correction  for  diffusion  discharge),  and  the  rate  of 
fall  of  the  polarisation,  after  breaking  circuit,  reaches  its  minimum. 
The  more  completely  the  sources  of  loss  are  eliminated,  the  more 
nearly  does  the  counter  E.M.F.  set  up  approach  its  maximum,  the  less 
is  the  deficiency  in  the  hydrogen  collected,  and  the  more  nearly  does 
the  rate  in  fall  of  polarisation  approach  its  minimum. 

A  theory  is  enunciated  and  partly  demonstrated,  which  reconciles 
the  hitherto  apparently  contradictory  numerical  values  obtained  by 
previous  observers  for  the  counter  E.M.F.  set  up  during  electrolysis, 
the  "  subsequent  polarisation "  existing  after  the  rupture  of  the 
current,  and  the  E.M.F.  of  gas  batteries.  In  accordance  with  this 
theory,  the  relationships  between  the  current  flowing  and  the  counter 
E.M.F.  set  up  in  a  cell,  are  expressed  by 

e  =  E  +  [2{(1  -  rOH}  -  ^(n/0  -  2(H)]xJ. 

In  the  case  of  all  the  electrolytes  examined,  the  value  of  e  was 
found  to  increase  as  the  current  increased,  but  at  a  less  rapid  rate. 

So  long  as  the  rate  of  flow  per  unit  of  area  of  electrode  surface 
remains  the  same,  the  value  of  e  is  constant.  With  a  given  current 
the  value  of  e  is  diminished  by  increasing  the  electrode  surface.  The 
values  of  e  depend  on  the  material  of  which  the  electrodes  are  made, 
carbon  giving  higher  values  than  platinum,  and  platinum  than  gold. 
In  the  case  of  acidulated  water,  rendering  the  solution  more  dilute 
increases  the  value  of  e,  as  does  also  a  rise  of  temperature. 

The  above  formula,  in  conjunction  with  experimental  determinations 
of  the  variations  in  the  values  of  e  under  various  conditions,  explains 
the  leading  facts  connected  with  counter  E.M.F.  polarisation  and  the 
E.M.F.  of  gas  batteries,  and  accounts  for  the  possibility,  under  certain 
conditions,  of  decomposing  an  electrolyte  with  a  less  battery  E.M.F. 
than  corresponds  to  the  work  done  in  splitting  it  up  into  the  final 
products,  and  also  indicates  that  the  E.M.F.  of  a  Daniell's  cell  is  not 
constant,  but  is  less  the  greater  the  current  it  generates,  to  such  an 
extent  that  with  currents  of  very  great  magnitude  a  diminution  in 
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E.M.F.  to  the  extent  of  several  per  cent,  is  bronght  about,  and  that, 
in  consequence,  certain  of  the  methods  in  nse  for  determining  the 
E.M.F.  of  cells  and  their  internal  resistance  are,  for  certain  kinds  of 
cells,  incorrect,  as  they  are  based  on  the  assumption  that  the  E.M.F. 
of  the  cell  is  constant. 

By  the  above  formula  and  the  experimental  determination  of  the 
causes  which  make  e  Ya,ry,  &c.,  information  can  be  deduced  as  to  the 
amount  of  energy  with  which  gases  are  condensed  upon  the  surface  of 
solids,  and  in  particular  as  to  the  amount  of  energy  requisite  to  break 
up  an  electrolyte  into  nascent  products  solely  and  by  conjoining  this 
determination  with  that  of  the  methods  for  finding  the  E.M.F. 
corresponding  with  the  energy  requisite  to  break  it  up  into  the 
final  products,  information  can  be  attained  concerning  the  affinity  of 
the  constituents  of  the  electrolyte  and  the  variations  of  that  affinity, 
according  as  the  constituents  are  nascent,  or  in  their  ordinary  free 
state.  T.  C. 

Deposition  of  Copper  on  Iron  in  a  Magnetic  Field.  By 
I.  Remsen  {Amer.  Ghem.  /.,  3,  157 — 163).  The  author  has  studied 
the  mode  of  deposition  of  copper  from  a  solution  of  its  sulphate  con- 
tained in  a  shallow  vessel  of  thin  iron  placed  upon  the  poles  of  a 
magnet, — and  finds,  as  a  general  result  of  his  experiments,  that  the 
deposited  copper  is  arranged  in  ridges  around  the  poles,  in  directions 
at  right  angles  to  the  lines  of  force,  and  consequently  coincident  with 
the  lines  marking  the  equipotential  surfaces.  Further,  the  outlines  of 
the  poles  of  the  magnet  are  always  sharply  defined  on  the  plate,  as 
along  these  lines  a  portion  of  the  iron  of  greater  or  less  width  is  left 
unacted  on.  The  question  as  to  whether  these  effects  are  due  to 
the  action  of  the  magnet  on  the  iron  plate,  or  on  the  liquid,  or  on 
both,  remains  to  be  decided  by  further  experiments.  H.  W. 

Chemico-electric  Relations  of  Metals  on  Solutions  of  Potas- 
sium Salts.     By  G.  Gore  (Froo.  Boy,  Soc,  30,  38—49). 

Studies  on  the  Electric  Arc.  By  J.  Dewar  (Proc.  Boy.  Soc, 
30,  85—93). 

Notes  on  Electrolytic  Experiments.  By  J.  Dewae  (Proc.  Boy. 
Soc.,  30,  170—172). 

Decomposition  of  Water  between  Platinum  Electrodes  by 
the  Discharge  of  a  Leyden  Jar.  By  F.  Streintz  {A7m.  Phys. 
Chem.  [2],  13,  644—665). 

On  the  Influence  of  Electric  Light  on  Vegetation,  and  on 
certain  Physical  Principles  Involved.  By  C.  W.  Siemens  (Proc. 
Boy.  Soc,  30,  210—219  and  293—295). 

Effects  of  Electric  Currents  on  the  Surfaces  of  Mutual 
Contact  of  Aqueous  Solutions.  By  G.  Goke  (Proc  Boy.  Soc, 
30,  32-2). 
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A  Preliminary  Account  of  the  Reduction  of  Observations 
on  Strained  Material,  Leyden  Jars,  and  Voltameters.  By  J. 
Peert  and  W.  E.  Aykton  (Proc.  lloij.  Soc,  30,  411—435). 

The  Electrostatic  Capacity  of  Glass. — By  J.  Hopkinson  (Proc. 
Boy.  Soc,  31,  148). 

Thermo-electric  Behaviour  of  Aqueous  Solutions  with 
Platinum  Electrodes.  By  G.  Gore  (Proc.  Hoy.  Soc,  31,  244 — 
250). 

Experiments  on  Electric  Osmose.  By  G.  Gore  (Proc.  Boy. 
Soc,  31,  253—257). 

Electric  Currents  caused  by  Liquid  Diffusion  and  Osmose. 
By  G.  Gore  (Proc  Boy.  Soc,  31,  296—300). 

Experimental  Researches  into  Electric  Distribution  as 
manifested  by  that  of  the  Radicles  of  Electrolytes.  By 
A.  Tribe  (Froc  Boy.  Soc,  31,  320—322). 

Dielectric  Capacity  of  Liquids.  By  J.  Hopkinson  (Proc  Boy. 
Soc,  31,  347). 

Influence  of  Voltaic  Currents  on  the  Diffusion  of  Liquids, 
By  G.  Gore  (Proc  Boy.  Soc,  30,  322  ;  32,  56—85). 

Determination  of  the  Ohm  in  Absolute  Measure.  By  Lord 
Rayleigh  and  A.  Schuster  (Proc.  Boy.  Soc,  32,  104 — 142). 

Refraction  of  Electricity.  By  A.  Tribe  (Proc  Boy.  Soc,  32, 
435—443). 

Specific  Heat  of  Organic  Compounds  and  its  relation  to  the 
Molecular  Weight.  By  M.  A.  v.  Rkis  (Ann.  Phys.  Chem.  [2],  13, 
447 — 464).  The  specific  heats  of  the  various  liquids  were  determined 
at  several  different  temperatures,  and  from  the  values  so  obtained  the 
specific  heat  between  20^^  and  the  boiling  point  was  calculated  by 
means  of  the  equation  Ci  =  K  +  a(T  +  TO  +  6(T~  +  TT^  +  Ti'),  in 
'  which  Ci  is  the  specific  heat  between  the  two  temperatures  T  and  Ti, 
and  K,  a,  and  h  are  constants  depending  on  the  nature  of  the  liquid. 
The  specimens  employed  were  those  used  by  Briihl  in  the  determina- 
tion of  the  specific  refractions.  Several  tables  of  results  are  given  in 
the  original  memoir,  from  which  the  following  general  conclusions  are 
drawn  : — (1.)  The  difference  between  the  molecular  heats  of  homo- 
logous compounds  is  quite  regular,  being  about  8'0  between  20°  and 
the  boiling  point,  or  7*5  between  20°  and  100°.  The  alcohols,  how- 
ever, are  exceptions,  showing  a  difference  of  about  9*7  and  8*5  respec- 
tively. (2.)  Isomeric  bodies  of  similar  constitution  have  the  same 
molecular  heat,  whilst  those  of  dissimilar  constitution  have  different 
molecular  heats.  (3.)  Compounds  which  differ  from  one  another  in 
amount  of  carbon  or  hydrogen,  &c.,  also  show  corresponding  regular 
differences  in  molecular  heat,  the  observed  exceptions  being  probably 
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due   to   compounds  being  compared  which,   have    not  an   analogous 
constitution. 

As  the  data  to  hand  are  not  yet  sufficient  to  allow  of  any  final  con- 
clusion being  drawn,  the  author  is  engaged  in  further  determinations. 

T.  C. 

Iron  Chlorides.  By  P.  Sauatier  (Gompt.  rend.,  93,  56—58).— 
Ferrous  Chlorides. — Ferrous  chloride  is  less  soluble  in  hydrochloric 
acid  than  in  water.  When  warm  concentrated  hydrochloric  acid  is 
saturated  with  anhydrous  ferrous  chloride,  the  liquid  on  cooling  de- 
posits slender  transparent  pale-green  needles  of  the  composition 
FeCl2  +  2H2O,  which  do  not  alter  in  a  vacuum.  The  white  compound 
obtained  by  the  efflorescence  of  the  ordinary  hydrate,  reCl2  +  4H20,  in 
a  vacuum  has  the  same  composition.  The  heat  of  solution  of 
Fed,.  +  2HoO  at  about  20°  =  +  872  cals. ;  that  of  FeCU  +  ^HgO  at 
17'5°  =  -f  3*32  cals.     From  these  numbers  it  follows  that — 

FeCl2  (anhydrous)  +  2H2O  =  FeCla  +  2H2O 

(solid  water)  develops    +  6'92  cals. 

Or  for  each  mol.  H2O  develops +  3"46     „ 

FeCl2   +    2H2O    +    2H2O   =    FeCl2   +   4H2O 

(solid  water)  develops +  2*52     „ 

Or  for  each  mol.  H2O  develops +  1*26     ,, 

The  development  of  heat  is  greatest  in  the  first  stages  of  hydration. 

Ferric  Chlorides. — A  concentrated  solution  of  ferric  chloride  eva- 
porated slowly  at  ordinary  temperatures  deposits  hard,  deliquescent, 
reniform  masses  ol*  lemon-yellow  crystals  of  the  hydrate  FejCle  +  2H2O, 
which  can  also  be  obtained  in  opaque,  yellow  rhombic  plates.  In  a 
vacuum,  these  crystals  at  first  form  a  brown  liquid,  but  finally  yield 
bulky,  translucid,  deep  red,  extremely  deliquescent  crystals  of  the 
hydrate  FcaCle  +  SHgO.  The  heat  of  solution  of  FeoCle  +  5H2O  at 
18°  =  -f  42-0  cals.,  that  of  Fe^CU  +  I2H2O  at  208°  =  +  11-28  cals. 
It  follows  therefore  that — 

FeaCle  (anhydrous)  +  5HoO  =  FcoCle  +  5H2O 

(solid  water)  develops +  14-2  cals. 

Or  for  each  mol.  H2O  develops    -f     2*84  „ 

Fe2ClB  +  5H2O  +   7H2O  =  Fe2Cl6  +  I2H2O 

(solid  water)  develops +  20*72  „ 

Or  for  each  mol.  H2O  develops +     2*96  „ 

The  heat  developed  by  each  successive  mol.  H2O  is  practically  con- 
stant, but  is  apparently  slightly  higher  with  the  first  hydrate  than 
with  the  anhydrous  chloride. 

When  a  current  of  dry  hydrochloric  acid  gas  is  passed  over  dry 
crystals  of  the  hydrate  Fe2Cl6  +  5H2O,  it  is  absorbed,  with  development 
of  heat,  and  a  liquid  is  formed  which  is  at  first  red-brcwn,  but  finally 
greenish-yellow.  When  cooled,  this  liquid  deposits  yellowish,  trans- 
lucid,  rectangular  lamellaa  of  a  hydrochloride  of  ferric  chloride.  The 
crystals  melt  at  ordinary  temperatures,  and  the  liquid  when  exposed 
under  a  bell-jar  with  potassium  hydrate  loses  all  its  hydrochJoric  acid, 
and  is   converted  into  a  mass  of  crystals  of  Fe2Cl6  +  5H2O.      This 
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hydrochloride  has  not  yet  been  isolated.  The  increased  solubility  of 
ferric  chloride  in  presence  of  hydrochloric  acid  indicates  that  it  exists 
in  concentrated  acid  solutions.  C.  H.  B. 


Effects  of  Heat  on  the  Chloride,  Bromide,  and  Iodide  of 
Silver,  and  on  some  Chlorobromiodides  of  Silver.     By  G.  F. 

RoDWELL  (Proc.  Boy.  Soc,  31,  291 — 295). — An  elabomte  paper  on 
the  expansion  by  heat  of  these  compounds  was  publialied  by  the  author 
in  1877  (Proc.  Boy.  Sac,  25,  280 — 303),  and  in  the  present  paper  the 
values  then  obtained  are  corrected  according  to  the  new  determinations 
of  the  melting  points  of  these  bodies  made  by  Carnelley's  method 
(this  Journal,  1878,  Trans.,  273),  these  values  being  in  all  cases 
higher  than  those  formerly  adopted  by  the  author.  The  corrected 
values  of  the  volumes  of  the  several  silver-compounds  are  given  in 
tables  in  the  present  paper  ;  also  in  Watts's  Bictionai-y  of  Chemistry,  8, 
pp.  1800,  1801.  A  comparison  of  them  leads  to  the  following  general 
results :  — 

The  expansion-coefficients  of  silver  chloride  and  bromide  are  a  little 
higher  than  those  of  the  most  expansible  metals  (lead  and  zinc),  and 
the  bromide  has  a  higher  coefficient  than  the  iodide.  The  iodide,  on 
the  other  hand,  has  long  been  known  to  exhibit  certain  anomalies, 
contracting  through  a  certain  range  of  temperature  on  heating.  With 
regard  to  these  anomalies  the  following  facts  have  been  established. 
When  a  mass  of  the  molten  iodide  is  left  to  cool,  the  following  effects 
may  be  observed  : — (a.)  At  the  moment  of  solidification  a  considerable 
contraction  takes  place.  (/3.)  The  solid  on  further  cooling  undergoes 
slight  and  regular  contraction  after  the  manner  of  solids  in  general, 
till  it  reaches  a  temperature  of  142°,  when  it  undergoes  a  sudden  and 
violent  expansion,  passing  at  the  same  time  from  the  amorphous  to  the 
crystalline  state.  (7.)  After  this,  the  mass  on  further  cooling  under- 
goes slight  expansion.  The  solid  iodide  exists  in  two  allotropic  modi- 
fications, being  yellow,  flexible,  and  transparent  above  142°,  whilst  at 
142''  it  changes  to  a  pale-green,  opaque  brittle  substance. 

Chlorobromiodides.— (1)  AgsIBrCl^ ;  (2)  AgsIBrCl;  (3)  AgJ,BrCl ; 
(4)  AgsIaBrCl;  (5)  Ag6l4BrCl.  These  bodies  exhibit  the  following 
thermic  phenomena: — i.  They  contract  from  124°  to  133°,  and  conse- 
quently have  two  points  of  similar  density,  ii.  While  the  contraction 
of  silver  iodide  begins  at  142°  and  ceases  at  145*5°,  the  chlorobrom- 
iodides begin  to  contract  18°  lower,  and  cease  to  contract  at  12°  lower, 
iii.  Their  densities  are  in  all  cases  above  the  mean  of  those  of  their 
constituents,  iv.  Their  melting  points  are  in  all  cases  lower  than 
those  of  their  constituents  :  thus  No.  3  melts  at  326",  viz.,  201°  lower 
than  the  iodide  of  silver,  which  constitutes  52  per  cent,  of  its  weight. 
V.  The  melting  points  diminish  from  No.  1  to  No.  3,  and  increase 
from  No.  3  to  No.  5.  vi.  The  contraction  undergone  by  some  of  the 
chlorobromiodides  is  greater  than  that  of  the  iodide  itself,  although  it 
is  associated  with  two  bodies  so  expansible  as  the  chloride  and  bro- 
mide, while,  on  the  other  hand,  No.  1  has  during  certain  ranges  of 
temperature  a  higher  expansion-coefficient  than  either  of  its  com- 
ponents. H.  W. 
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Expansion-coefficients  of  Lead  Iodide  and  of  an  Alloy  of 
Lead  Iodide  with  Silver  Iodide.  Bj  G.  F.  Rodwell  {Proc.  Roy, 
Soc,  32,  23 — 25). — Lead  iodide  has  three  coefficients  of  expansion, 
the  cubical  expansions  for  1°  being  as  follows : — 

Temperature 0—205°     205—253°  253°  (m.  p.) 

Expansion-coefficient -00008317     -0006378       '000180     ■ 


The  rate  of  expansion  between  205°  and  253^  is  unusually  high. 

Lead-silver  iodide,  Pbl2,AgI,  expands  slowly  between  0°  and  118° 
wMth  a  cubical  coefficient  of  0*0000306;  then  for  a  few  degrees 
(118 — 124°)  it  simply  absorbs  heat  without  expanding  or  contracting. 
At  124"  it  begins  to  contract,  the  contraction  on  further  heating 
going  on  up  to  139°.  Between  139"  and  144°  heat  is  again  absorbed 
without  alteration  of  volume,  and  above  144°  the  double  iodide 
expands  somewhat  rapidly  with  a  coefficient  of  0*000115. 

This  compound  has  the  same  density  at  three  different  temperatures, 
viz.,  0°,  130°,  and  282°.  Although  it  contains  only  33*794  per  cent. 
Agl,  it  contracts  as  much  during  cooling  as  the  silver  iodide  itself ; 
and  whereas  the  latter  begins  to  contract  at  142°,  and  ceases  at  145*5°, 
the  double  iodide  begins  to  contract  at  18°  (i.e.,  lower  by  124°),  and 
ceases  to  do  so  at  6*5°  lower.  The  harsh  sounds  emitted  by  the  double 
iodide  during  cooling,  and  the  tremors  simultaneously  propagated 
through  the  mass,  show  that  violent  molecular  agitation  is  going  on 
during  the  passage  of  the  silver  iodide  from  the  amorphous  plastic  to 
the  brittle  crystalline  state,  within  the  mass  of  lead  iodide.  The 
melting  point  of  the  double  iodide  is  125°  lower  than  that  of  silver 
iodide,  which  constitutes  one-third  of  its  weight,  whilst  it  is  only  19° 
hio-her  than  that  of  the  lead  iodide,  which  constitutes  two- thirds  of  its 
weight.  H.  W. 


I 


'O* 


Preliminary  Notice  on  the  Existence  of  Ice  and  other  Bodies 
in  the  Solid  State  at  Temperatures  far  above  their  ordinary 
Melting  Points.     By  T.  Caenelley  (Proc.  Boy.  Soc,  31,  284—291). 

On  the  Thermal  Conductivity  of  Water.  By  J.  T.  Bottomley 
(Proc.  Buy.  Soc,  28,  462  ;  31,  300). 

On  Buff's  Experiments  on  the  Diathermancy  of  Air.  By 
J.  Tyndall  (Proc.  Boy.  Soc,  30,  10—20). 

On  Heat-conduction  in  Highly  Rarefied  Air.  By  W.  Crookes 
(Proc.  Boy.  Sue,  31,  239—244). 

Action  of  an  Intermittent  Beam  of  Radiant  Heat  on  Gaseous 
Matter.     By  J.  Tyndall   (Proc.  Boy.  Soc,  31,  307—317,  and  478— 

479). 

Heat  of  Combustion  of  certain  Alcohols  and  Aldehydes  of 
the  Fatty  Series.  By  Louguinine  (Bull.  Soc  Chim.  [2],  36,  145 — 
149).— The  heat  of  combustion  of  valeraldehyde,  CHMe2.CH2.CHO,  is 
742,157  cals.,  and  that  of  its  isomeride,  ethyl-vinyl  carbinol,  is 
753,214  cals.,  the  difference  being  11,057  cals.     Nearly  the  same  dif- 
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ference  exists  between  the  heats  of  combustion  of  oenanthaldebyde, 
1,062,596  and  of  its  isomeric  alcohol  in  the  allyl  series,  1,072,562. 

For  homologues  lower  in  the  series,  the  differences  increase,  and  it 
is  generally  the  case  that  the  heat  of  combustion  of  the  unsaturated 
alcohol  exceeds  that  of  the  isomeric  aldehyde ;  i.e.,  the  aldehydes 
require  a  greater  expenditure  of  heat  in  their  formation.  This  fact  is 
explained  not  only  by  the  difference  in  structure,  but  by  the  inequality 
of  the  linkings ;  thus  in  propaldehyde  (heat  of  combustion  426,313 
cals.),  CHzMe.COH,  the  number  of  linkings  are — 

3ch  +  Ice  +  2ch  +  Ich  +  Ich  +  Ico  =  6ch  +  2cc  4-  Ico, 

and  in  its  isomeride  allyl  alcohol  (441,219  cals.),  CHCHo.CHo.OH,  the 
linkings  are — 

2ch  +  2cc  +  Ich  +  Ic  +  2ch  +  Icoh  =  5ch  +  3cc  +  Icoh. 

The  difference  between  tlie  heats  of  combustion  of  valeric  and 
cenanthylic  aldehydes  is  320,439  cals.,  or  160,220  cals.  for  each  CHo 
group,  which  value  corresponds  closely  with  those  found  in  other 
homologous  series. 

The  heat  of  combustion  of  menthol  is  approximately  1,524,284, 
that  of  allyl  dipropyl  carbinol  1,344,993. 

The  heat  of  combustion  of  benzyl-methyl  carbinol  (b.p.  179'5°)  is 
1,262,105  cals.,  which  agrees  within  one-third  per  cent,  with  the  value 
assigned  by  Favre  and  Silbermann. 

The  differences  between  the  heats  of  combustion  of  the  two  series  of 
alcohols  are — 

Difference. 

CsHhO    480,3131  o7p.o 

CaHeO    442,050/  ^^'^^^ 

C4H,„0 636,706  \    o^  ..g 

C4H8O  600,128/    '^^'^'^ 

C.H,.0 793,923J 

CsHioO 753,214/         ^^''^-^ 

CsH,«0 1,262,1051  o.,--,.. 

CbHibO 1,230,040  /  ^-'^^^ 

The  mean  of  these  differences  is  about  36,800  cals.,  which  is  approxi- 
mately the  heat  of  combustion  of  2  atoms  of  hydrogen.       L.  T.  O'S. 

Glycollic  Ether  and  Ethylene  Oxides.  By  Bertiielot  (Compt. 
rend.,93,  118— \24>).— Ethylene  Oxide,  C.HiO,  b.  p.  13'5.  Heat  of 
combustion  at  constant  volume  =:  +  307'5  cals. ;  at  constant  pressure 
308*4  cals.  ;  heat  of  evaporation,  6'1  cals. ;  heat  of  solution  in  160 
parts  of  water  at  13"  =  -+■  1'^  cals.  ;  heat  of  formation  from  its  ele- 
ments, gas  =  +  17*7  cals.,  liquid,  +  238  cals.,  in  solution,  4-  25'3 
cals.  The  transformation  of  ethylene  into  ethylene  oxide  by  direct 
oxidation,  if  this  reaction  could  be  realised,  would  develop  -\-  33  cals., 
practically  half  the  amount  developed  by  the  formation  of  aldehyde 
under  the  same  conditions.  The  hydration  of  ethylene  oxide  with 
production  of  glycol  develops  +  18' 9  cals.,  a  number  nearly  equal  to 
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the  heat  of  hydration  of  sulphuric  anhydride  and  barium  oxide,  much 
greater  than  that  of  the  conversion  of  ethylene  into  alcohol,  C^HeO, 
and  still  greater  than  that  of  the  conversion  of  ethyl  ether  into 
alcohol.  When  the  vapour  of  ethylene  oxide  is  heated  to  dull  red- 
ness, a  volatile  liquid,  probably  aldehyde,  is  first  formed,  and  finally 
it  splits  up  into  equal  volumes  of  carbonic  oxide  and  methane,  which 
together  occupy  twice  the  volume  of  the  original  vapour.  Aldehyde 
splits  up  in  the  same  manner.  Since  as  a  rule  the  loss  of  energy  is 
greater  when  hydrocarbons  are  converted  into  aldehydes  and  acids 
than  when  they  are  converted  into  alcohols  and  ethers,  the  heat  of 
formation  of  aldehyde  should  be  greater  than  the  heat  of  formation  of 
ethylene  oxide,  and  this  is  really  the  case.  C2  (diamond)  +  H4  +0= 
ethylene  oxide  (gaseous),  develops  +  17'7cals.  =  aldehyde  (gaseous), 
develops  4-  SO'5  cals.  This  fact  explains  the  greater  chemical  activity 
of  ethylene  oxide  and  its  extreme  tendency  to  form  polymerides. 
The  transformation  of  ethylene  oxide  into  aldehyde  would  develop 
+  32'8  cals.,  the  change  of  function  being  accompanied  by  loss  of 
energy  without  change  in  the  degree  of  condensation.  This  change 
apparently  takes  place  under  the  influence  of  heat,  as  mentioned  above, 
and  also  under  certain  conditions  of  the  nascent  state,  for  the  action 
of  zinc  chloride  on  glycol  yields  aldehyde  and  not  ethylene  oxide. 
This  latter  fact  shows  that  dehydrations  or  hydrations  by  the  action  of 
metallic  chlorides  or  other  reagents  are  of  little  value  in  determining 
the  constitution  of  isomerides,  and  that  thermal  phenomena  are  of  the 
highest  importance,  the  constitution  of  two  isomerides  being  more 
closely  analogous  the  less  the  amount  of  heat  developed  by  the  trans- 
formation of  one  into  the  other.  Since  aldehyde  can  be  formed  from 
ethylene  by  direct  oxidation,  it  ought  really  to  be  regarded  as  the  first 
oxide  of  ethylene,  acetic  acid  being  the  second.  As  a  matter  of  fact, 
the  two  degrees  of  oxidation  develop  an  amount  of  heat  proportional  to 
the  number  of  oxygen-atoms  fixed,  viz.,  +  65*9  cals.  for  aldehyde,  and 
H-  131 '1  cals.  for  acetic  acid.  Ethylene  oxide  is  not  formed  directly 
from  ethylene,  because  its  heat  of  formation  is  less  than  that  of  alde- 
hyde. Its  conversion  into  aldehyde  is  analogous  to  the  conversion  of 
chromic,  ferric,  and  other  oxides  into  isomeric  modifications. 

C.  H.  B. 
Heat  of  Formation  of  Explosives.  By  Sarhau  and  Vieille 
(Compt.  rend.,  93,  213—215,  and  269— 271).— The  heat  developed  by 
the  decomposition  of  an  explosive  is  a  quantity  of  the  first  importance 
in  calculating  theoretically  the  maximum  amount  of  work  which  it  can 
do.  The  actual  determination  of  this  quantity  is  however  a  matter  of 
difficulty,  since  the  nature  of  the  decomposition  depends  on  the  condi- 
tions under  which  it  takes  place,  and  consequently  the  amount  of  heat 
developed  also  varies.  If,  however,  the  heat  of  formation  of  the  com- 
pound, and  the  composition  and  heat  of  formation  of  the  products  of 
decomposition  are  known,  the  heat  developed  by  the  decomposition 
can  be  calculated,  for  it  will  be  equal  to  the  excess  of  the  heat  of  for- 
mation of  the  products  above  that  of  the  original  compound.  In  order 
to  determine  the  heat  of  formation,  it  is  necessary  to  know  the  actual 
heat  developed  by  the  combustion  of  the  substance,  the  composition  of 
the  products,  and  their  heats  of  formation.     The  heat  of  formation  of 
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the  explosive  is  equal  to  the  difference  between  the  heat  of  formation 
of  the  products  of  the  combustion  and  the  heat  developed  by  the  com- 
bustion. In  order  to  entirely  convert  the  explosive  into  simple  pro- 
ducts, and  thus  avoid  the  errors  due  to  incomplete  combustion,  the 
authors  burn  the  explosive  in  an  excess  of  oxygen,  and  determine  the 
amount  of  heat  developed,  and  the  volume  and  composition  of  the 
gases  produced.  In  this  way  they  have  determined  the  heat  of  forma- 
tion of  the  principal  explosives,  with  the  following  results  : — 

Nitro- glycerol. — Heat  of  formation  94*0  cals.  The  number  calculated 
from  the  heat  of  combustion  of  glycerol  as  determined  by  Louguinine, 
and  the  heat  of  formation  of  nitric  acid  and  its  action  on  glycerol  as 
determined  by  Berthelot  is  96*0  cals. 

Nitro-mannitol. — Heat  of  formation,  161"5  cals. 

Gun-cotton,  C24H29N11O42. — Heat  of  formation,  639  5  cals. 

Potassium  Picrate. — Heat  of  formation,  117*5  cals.  From  this 
value  it  may  be  calculated  that  the  action  of  each  molecule  of  nitric 
acid  on  phenol,  in  forming  trinitrophenol,  develops  34* 0  cals.  Berthelot 
has  found  that  in  the  formation  of  mono-  and  di-nitrobenzenes,  each 
molecule  of  nitric  acid  develops  36*0  cals. 

Ammonium  Picrate. — Heat  of  formation,  80*1  cals. 

By  exploding  a  mixture  of  gun-cotton  and  ammonium  nitrate,  the 
aathors  have  determined  the  heat  of  formation  of  the  latter,  and  have 
obtained  the  value  +  89*0  cals.     Berthelot  found  +  87*9  cals. 

C.  H.  B. 

Density  and  Molecular  Volume  of  Certain  Acetates.     By  H. 

SCHKODER  (Ber.,  14,  1607 — 1616). — The  author  has  determined  the 
specific  gravities  and  molecular  volumes  of  the  following  salts : — 

S.  Y. 

Sodium  acetate  +  SHaO    1*431  95*0 

Anhydrous  sodium  acetate     ....  1*524  53*8 

Silver  acetate 3-259— 3*222         51*3—51*8 

Barium  acetate  -f  3H2O    2*021  152*9 

Anhydrous  barium  acetate     ....  2*468  103*3 

Strontium  acetate 2*099  97*9 

Lead  acetate  +  SH^O    2*539  1493 

anhydrous 8*251  99*96 

Mercuric  acetate 3*270  97*2 

Copper  acetate  +  H2O 1*882  106*1 

Anhydrous  copper  acetate 1*929  9405 

Nickel  acetate  +  4H2O 1*747  143*0      ' 

„         anhydrous 1*798  98*4 

Cobalt  acetate  +  4H20     1704  146*1 

Magnesium  acetate  +  4H2O. .  . .  1*454  147*3 

„       anhydrous 1*420  99*9 

Zinc  acetate  +  2H2O 1*735  126*2 

„        anhydrous 1*840  99*5 

Manganese  acetate  +  4H2O  ....  1*589  154*2 

„                „        anhydrous  . .  1*745  9^*1 

Cadmium  acetate  +  2H2O    2*009  132*6 

„             „        anhydrous 2*341  98*2 
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A  comparison  of  these  numbers  shows  that  the  hydrogen  of  acetic 
acid  can  be  replaced  by  calcium,  strontium,  lead,  mercury,  nickel, 
magnesium,  zinc,  manganese,  or  cadmium,  without  effecting  any  ap- 
preciable change  in  specific  volume. 

The  molecular  volumes  of  the  acetates  are  generally  identical  with 
those  of  the  corresponding  sulphates  :  hence  it  follows  that  they  are 
multiples  of  the  stere  5-52,  e.g.,  nickel  acetate,  ClH^Ni^OtH^O^  =  26 
X  5^  =  143-52.  W.  C.  W. 

Aggregation  of  Small  Particles.  By  E.  Hilgard  (Bied.  Centr., 
1881,  220 — 22.3). — Under  the  influence  of  moderate  motion,  small 
particles  suspended  in  water  have  a  tendency  to  coalesce,  and  form 
larger  aggregates.  This  is  easily  seen  in  the  following  experiment. 
A  few  grams  of  any  powder  of  the  same  hydraulic  worth  of  1  mm. 
per  second  are  introduced  into  a  glass  tube  placed  in  a  slanting  posi- 
tion and  narrowed  to  a  fine  jet  at  the  lower  end. 

A  stream  of  water  is  now  allowed  to  enter  through  the  fine  opening, 
the  motion  of  the  water  not  exceeding  1  mm.  per  second,  so  that  non 
of  the  powder  is  carried  to  the  upper  opening,  but  is  carried  round 
small  circles.  After  10 — 15  minutes  the  velocity  of  the  water  may  b 
increased  four  or  five  times,  without  any  of  the  sediment  being  carried 
np.  This  is  due  to  the  small  particles  under  the  influence  of  the  slight 
motion  having  aggregated  into  larger  flakes,  consisting  each  of  twenty 
or  thirty  of  the  original  particles,  and  requiring  strong  agitation  or 
boiling  for  their  disintegration.  The  tendency  towards  aggregation 
varies  inversely  with  the  size  of  the  particles  and  the  temperature. 
Alcohol,  ether,  caustic  or  carbonated  alkalis  tend  to  retard  aggrega- 
tion, whilst  neutral  salts  and  acids  tend  to  promote  it.  This  explains 
why  the  alkaline  soils  in  California  are  so  hard  to  work. 

J.  K.  C. 

Relations  between  Dust,  Fog,  and  Clouds.  By  J.  Aitken 
(Bled.  Centr.,  1881,  361 — 362). — Two  large  glass  receivers  were  filled 
the  one  with  common  air,  and  the  other  with  air  which  had  been  freed 
from  dust  by  filtration  through  cotton  wool,  and  into  each  of  these  a 
steam  jet  was  introduced  ;  in  the  first  the  ordinary  cloudy  form  of 
steam  condensation  appeared,  while  the  filtered  air  remained  unaltered 
and  perfectly  transparent.  From  these  experiments  it  is  seen  that  the 
particles  of  steam  do  not  aggregate  together  by  themselves,  but  re- 
quire some  solid  or  liquid  body  around  which  to  condense.  If  there 
is  much  dust  in  the  air,  there  can  only  be  a  small  quantity  of  water 
condensed  on  each  particle,  the  latter  are  therefore  not  heavily 
weighted,  and  remain  suspended  in  the  air  as  log  or  clouds.  If  on 
the  other  hand  the  quantity  of  dust  present  is  small,  the  moisture  is 
precipitated  to  the  earth  in  the  form  of  fine  rain.  Among  the  sources 
of  atmospheric  dust  the  author  mentions  salt  carried  from  the  sea, 
and  meteoric  fragments.  J.  K.  C. 

On  the  Solubility  of  Solids  in  Gases.  By  J.  B.  Hannay  and 
J.  Hogarth  {Proc.  Boy.  Soc,  30, 178—188,  and  484—490). 
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On  the  Absorption  of  Gases  by  Solids.  By  J.  B.  Hannay  (Proc. 
Roy.  Soc,  32,  407). 

Viscosity  of  Gases  at  High  Exhaustions.  By  W.  Crookes 
(Proc.  Boy.  Soc,  31,  446—458). 

On  the  Critical  State  of  Gases.  By  W.  Ramsay  (Proc.  Roy.  Soc, 
30,  323—329,  and  31,  194—206). 

On  the  Limit  of  the  Liquid  State.  By  J.  B.  Hannay  (Proc 
Roy.  Soc,  31,  520—523). 

On  a  Fourth  State  of  Matter.  By  W.  Ceookes  (Proc  Roy.  Soc, 
30,  469—473). 

On  Chemical  Repulsion.  By  E.  J.  Mills  (Proc.  Roy.  Soc,  30, 
68-70). 

Action  of  Sulphuric  Acid  recently  Heated  to  320°  on  Oils. 

By  E.  J.  Maumen^  (Compt.  rend.,  92,  721). — Two  series  of  experi- 
ments were  made,  one  with  various  samples  of  linseed  oil  and  ordinary 
sulphuric  aeid,  the  other  with  the  same  acid  heated  to  320°,  and  used 
imuiediately  after  cooling.  In  every  case  the  temperature  obtained 
was  80°  to  90°  higher  with  the  recently  heated  acid  than  with  the 
ordinary  acid.  The  differences  of  temperature  obtained  with  different 
samples  of  oil  are  very  decided. 

The  author  thinks  that  this  influence  of  heating  is  very  general, 
and  that  some  of  the  results  obtained  in  thermocheuiistry  may  be  in- 
exact, in  consequence  of  the  neglect  of  this  influence.  C.  W.  W. 

Velocity  of  Propagation  of  Inflammation  in  Explosive 
Gaseous  Mixtures.  By  Mallakd  and  J.e  Ciiatelter  (Coinpt.  rend., 
93,  145 — 148). — The  exact  measurement  of  the  velocity  of  the  propa- 
gation of  inflammation  is  very  difiicult,  for  if  the  non-ignited  portions 
of  the  gaseous  mixture  do  not  remain  at  rest,  the  velocity  of  propaga- 
tion is  very  largely  increased.  From  this  cause  the  results  obtained 
given  in  the  following  table,  can  only  be  regarded  as  approximate 
within  10  per  cent. 

Hydrogen  and  Oxygen. 
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Hydrogen 

A 

and  air. 

r~ 

"\ 

Hydrogen 

Velocity 

per  cent. 

per  second. 

0-20 

2-0  m. 

0-25 

2-8  „ 

0-80 

3-4  „ 

0-35 

4-1  „ 

0-40 

4-4  „ 

0-50 

3-8  „ 

0-60 

2-3  „  . 
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Coal-gas  and  air. 

Coal-gas  Telocity 

per  cent.  per  second. 

0125  0-83  m. 

0-15  1-00  „ 

0-175  1-16  „ 

0-20  0-9     „ 


In  mixtures  of  hydrogen  and  air  tlie  maxinmm  velocity  is  given  by 
a  mixture  containing  about  10  per  cent,  more  hydrogen  than  the 
theoretically  most  explosive  mixture,  a  result  similar  to  that  observed 
in  the  case  of  mixtures  of  air  and  marsh-gas,  and  is  due  to  the  higher 
conductivity  of  the  hydrogen.  When  the  gaseous  mixtures  are 
heated,  the  rate  of  propagation  of  inflammation  is  increased.  Within 
certain  limits,  the  diameter  of  the  tube  containing  the  gases  does  not 
affect  the  velocity,  but  with  very  narrow  tubes  the  propagation  of  in- 
flammation is  retarded,  and  the  flame  is  even  extinguished.  The 
flame  of  a  mixture  of  3  vols,  hydrogen  with  7  vols,  air  is  extinguished 
in  a  tube  09  mm.  diameter;  that  of  the  most  explosive  mixture  of 
air  and  coal-gas  in  a  tube  32  mm.  diameter.  C.  H.  B. 


Inorganic   Chemistry. 


Some  New  Compounds  of  Hydrobromic  and  Hydriodic 
Acids  with  Ammonia.  By  L.  Troost  {Com.pt.  rend.,  92,  ?15). — 
The  author  has  succeeded  in  preparing  the  bromine  and  iodine  com- 
pounds corresponding  with  the  chlorine  compounds  described  in  a 
previous  paper  (ihid.,  88,  578).  The  compound  BrH,2NH.3  has  a 
dissociation-tension  of  90  mm.  at  —27°,  350  mm.  at  0°,  and  1,025  mm. 
at  20°. 

The  compound  BrH,4:N'H3  melts  at  +6°,  and  solidifies  at  -20°  in 
rhomboidal,  strongly  depolarising  tabular  crystals.  It  is  converted 
into  the  preceding  compound  by  loss  of  ammonia.  Its  dissociation- 
tension  is  160  mm.  at  -27°,  570°  at  0°,  and  1,865°  at  19-5°. 

The  compound  BrH,7NH3  melts  at  — 20^  and  solidifies  at  -45°. 
Its  dissociation-tension  is  540  mm.  at  —32°,  1,280  mm.  at  —10°,  and 
1,745  mm.  at  -28°. 

The  dissociation-tension  of  the  compound  IH,2NH3  is  10  mm.  at 
-27°,  57  mm.  at  0°,  and  940  mm.  at  50°. 

The  compound  IH,4NIl3  melts  at  about  —12°,  and  the  liquid  re- 
mains in  a  state  of  superfusion  when  cooled.  Its  dissociation-tension 
is  130  mm.  at  -27°,  380  mm.  at  0°,  and  700  mm.  at  14-6°. 

The  third  compound,  IH,7NH3,  melts  at  —28°.  Its  dissociation- 
tension  is  435  mm.  at  —29°,  770  mm.  at  12*8°,  and  1,250  mm.  at  0 
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The  following  is  a  tabular  arrangement  of  the  haloid  compounds  of 
ammonia  now  known;  there  are  indications  of  compounds  containing 
still  more  ammonia. 

C1H,:N'H3 BrH,NH3  IH,NH3 

, BrH,NH3  +  NH3  IH,NH3  +  NH, 

C1H,]S"H3  +  3NH3  .      BrH,NH3  +  3NH3  IH,NH3  +  8NH3 

C1H,NH3  +  2(3NH3)    BrH,NH3  +  2(3NH3)     IH,NH3  4-  2(3TsTH3) 

C.  W.  W. 

Molecular  Weight  of  Hydrofluoric  Acid.  By  J.  W.  Mallet 
{Amer.  Ohem.  J.,  3,  189 — 197). — The  question  as  to  whether  this 
compound  should  be  regarded  as  analogous  in  constitution  to  hydro- 
chloric acid  or  to  water,  and  accordingly  whether  fluorine  should  have 
the  atomic  weight  19  or  38,  has  never  yet  been  completely  settled. 
Gore  in  18G9  (this  Journal,  22,  368),  from  ca.reful  determinations  of 
the  molecular  volume  of  hydrogen  fluoride  prepared  by  heating  silver 
fluoride  in  pure  and  dry  hydrogen,  found  that  one  volume  of  hydrogen 
in  uniting  with  fluorine  produced  two  volumes  of  gas  (just  as  it  does 
in  uniting  with  chlorine)  the  gaseous  hydrogen  fluoride  having  a 
density  of  10,  or  a  molecular  weight  of  20.  These  experiments,  in 
which  the  temperature  of  the  gas  was  raised  to  95 — 100°,  point  to  the 
conclusion  that  at  such  temperatures  hydrogen  fluoride  exists  as 
HP,  93'3  and  98'5  per  cent,  of  the  theoretical  volume  having  been 
obtained,  after  allowance  for  expansion  at  the  temperature  employed  ; 
and  they  further  show  that  the  atomic  weight  of  fluorine  is  19  and 
not  38. 

Certain  other  measurements  made  by  Gore  at  lower  temperatures, 
but  still  far  above  the  boiling  point  of  the  acid  (19'5°),  distinctly 
indicate  smaller  volumes,  and  therefore  greater  densities;  thus  at 
59*5°  the  observed  volume  was  only  85*8  per  cent.,  and  at  71°  only 
881  per  cent,  of  that  required  by  theory,  and  these  results  are  corro- 
borated by  the  experiments  of  Mallet,  which  were  made  with  liydrogen 
fluoride  prepared  by  the  action  of  the  strongest  sulpliuric  acid  on  pure 
Greenland  cryolite.  The  gas  thus  obtained  was  found  to  have  at  30'^ 
a  specific  gravity  =19*66,  and  consequently  a  molecular  weight  of 
39*32,  that  is  to  say,  double  of  that  which  it  has  at  higher  tem- 
peratures. At  these  lower  temperatures  therefore  the  compound  must 
be  represented  not  by  HF,  but  by  H2F,  if  F=  38,  or  by  U.F^  if  F  =  19. 
At  higher  temperatures,  however,  dissociation  takes  place,  and  the 
molecule  is  reduced  to  HF :  hence  the  formula  H0F2  is  the  only  one 
that  can  correctly  represent  the  constitution  of  the  acid  at  lower  tem- 
peratures. 

In  this  double  molecule,  fluorine  may  be  regarded  as  a  triad,  acting 
in  double  atoms  — FzzF — ,  like  the  atoms  of  nitrogen,  — NziN — ,  in 
the  azo-compounds.  The  author  gives  a  table  of  the  formulae  of  a 
number  of  fluorine-compounds,  artificial  and  natural,  founded  on  this 
view,  of  which  the  following  may  be  taken  as  examples : — 

Potassium  hydrofluoride,  KHFo. .      =     K— FzzF— H 
Potassium  borbfluoride,  KBF4    . .      =      ||  >B  -FizF— K 

■b.  3  ic  2 
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Potassium  silicofluoride,  KaSiFe 


Potassium  tantalofluoride,  KoTaF? 


F  FziF— K 

=     ll>Si< 

F\       /F— F— K 
=     FSTa< 

W        ^FziF— K 


In  this  last  formula  fluorine  appears  both  as  monad  and  as  triad. 

H.  W. 

Diurnal  Variation  of  Carbonic  Anhydride  in  the  Air.      By 

G.  F.  Armstrong  (Proc.  Roy.  Soc,  30,  343 — 355). — Up  to  the  present 
time,  our  knowledge  concerning  a  diurnal  variation  in  the  amount  of 
atmospheric  carbonic  anhydride  may  be  said  to  be  comprised  in  the 
following  tabular  statement : — 

Vols,  of  CO2  in  10,000  of  Air. 


Day. 

Night. 

Excess. 

Day. 

Night. 

Land- air. 

De  Saussure  : 

1828 

5-037 

4-56 

4-45 

3  14 
4-15 

3  041 

5-764 

4-81 

4-02 

3-78 
6-49 

2-993 

0-43 
0  028 

0-727 

1830    .                

0-250 

P.  Truchot : 

1S7S  i  ^^^7  ^^om  yegetation  . .  . , 

0-64 
2-34 

Sea-air. 
T  E  Thoi-pe 

Most  of  these  results  give  for  land-air  an  excess  of  carbonic  anhydride 
during  the  night,  which  is  just  what  might  be  expected  in  consequence 
of  the  decomposition  of  that  gas  by  vegetation  during  the  day. 
Saussure's  last  experiments,  however,  which  were  made  upon  country 
air,  and  were  13  in  number,  8  referring  to  the  day  and  5  to  the  night, 
gave  an  excess  of  0'43  in  favour  of  the  day.. 

The  results  of  these  older  experiments  being  somewhat  con- 
tradictory, the  author  was  induced  to  undertake  a  further  examina- 
tion of  the  subject.  His  experiments  were  made  in  a  garden  at 
Grasmere,  situated  at  the  foot  of  a  hill  1,300  or  1,400  feet  high,  and 
lying  only  a  few  feet  above  the  level  of  the  adjacent  lake,  which  is 
208  feet  above  the  sea  level.  The  mode  of  observation  employed  con- 
sisted in  absorbing  the  carbonic  anhydride  from  a  known  volume  of 
air  by  means  of  baryta- water,  and  determining  the  amount  so  absorbed, 
by  titrating  the  alkaline  liquid  wdth  a  standard  acid  solution  (Petten- 
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kofer's  method).     The  results  of  27  day  and  29  night  observations 
were  as  follows  : — 

Night  average =  3-30  vols.  CO2  in  10,000  vols,  of  air. 

Day  average =   296  ,,  ,, 


Excess  of  night  over  day    . .    =   0'34  „  ,, 

To  ascertain  by  direct  experiment  whether  this  excess  of  the  night 
average  was  due  to  the  action  of  plants  on  the  air  during  the  day,  a 
healthy  geranium  plant  was  suspended  day  and  night  alternately  in  a 
jar  larp:e  enough  to  contain  it,  the  mouth  being  securely  closed.  When 
the  plant  was  removed  from  the  jar,  baryta-water  was  introduced  and 
well  shaken,  and  the  carbonic  anhydride  titrated  in  the  usual  manner. 
These  experiments  showed  that,  even  if  the  plant  did  not  actually 
absorb  carbonic  anhydride  from  the  air  during  the  day,  it  at  all 
events  exhaled  none,  whilst  at  night  large  quantities  were  got  rid  of  by 
exhalation. 

Summarising  the  results  of  the  experiments  above  described,  it  may 
be  stated: — 1.  That  the  normal  amount  of  carbonic  anhydride  present 
in  the  air  of  the  land  is  distinctly  less  than  that  usually  stated,  not  ex- 
ceeding 3*5  vols,  in  10,000  of  air.  2.  That  plants  absorb  carbonic 
anhydride  during  the  day  and  exhale  it  during  the  night,  and  that 
vegetation,  therefore,  affects  the  quantity  of  carbonic  anhydride  pre- 
sent in  the  air,  decreasing  it  by  day  and  increasing  it  at  night. 
3.  That  from  this  cause  there  is,  during  that  part  of  the  year  when 
vegetation  is  active,  at  least  10  per  cent,  more  carbonic  anhydride 
present  in  the  air  of  the  open  country  at  night  than  during  the  day. 

H.  W. 

Action  of  Carbonic  Anhydride  on  Potassium  Iodide  and  on 
Ozonoscopic  Papers.  By  Gr.  Papasogli  (Gazzetta,  1881,  277—282). 
— The  results  of  the  author's  experiments  are  summarised  as  follows  : — 
(1.)  Carbonic  anhydride  at  high  temperatures  separates  hydriodic  acid 
from  potassium  iodide,  but  does  not  act  upon  the  iodate.  (2.)  At  low 
temperatures,  the  gas  does  not  decompose  pure  potassium  iodide,  but 
if  the  iodate  be  also  present  even  in  small  quantity  iodine  is  sot  free. 
(3.)  Light,  either  diffused  or  direct,  does  not  decompose  either  the 
pure  iodide  or  the  mixture  of  iodide  and  iodate.  (4.)  The  presence  of 
an  alkaline  bicarbonate  slackens,  and  may  even  altogether  prevent,  the 
action  of  carbonic  anhydride  on  a  mixture  of  the  two  salts. 

These  results  show  clearly  the  importance  of  using  potassium  iodide 
chemically  free  from  iodate  in  the  preparation  of  ozonoscopic  papers, 
inasmuch  as  a  mere  trace  of  iodate  in  the  iodide,  and  a  small  quantity  of 
carbonic'anhydride  in  the  air,  are  sufficient  to  lead  the  observer  into  error 
in  testing  for  ozone.  It  is  therefore  advisable  to  test  the  solution  of 
iodide  intended  for  the  preparation  of  ozonoscopic  papers,  with  carbonic 
acid  and  starch-paste,  before  using  it  for  that  purpose. 

In  the  course  of  his  experiments,  the  author  observed  that  the  decom- 
position of  potassium,  iodide  is  much  affected  by  the  quality  of  the 
glass  of  which  the  containing  vessel  is  made.  Green  glass  is  for  the 
most  part  but  little  affected  by  it,  but  white  glass  is  readily  attacked, 
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SO  that  after  prolonged  boiling,  the  distillate  is  found  to  contain  free 
iodine,  while  the  residual  liquid  contains  suspended  particles  of  silica 
and  lime,  and  the  receiver  when  dried  appears  opaque.  H.  W. 

Sodium  Hyposulphite.  By  A.  Bernthsen  (Gomjpt.  rend.,  93, 
74 — 77). — A  reply  to  Schutzenberger  (this  vol.,  682).  The  author 
finds  that  1  atom  of  sulphur  in  the  state  of  hyposulphite  is  oxidised 
to  sulphuric  acid  by  3  and  not  4  atoms  of  iodine,  and  that  for  each 
atom  of  sulphur  1  moL  of  copper  sulphate  is  reduced  to  cuprous  oxide. 
He  maintains  that  the  true  formula  of  sodium  hyposulphite  is  NagSaOi 
or  NaS02,  and  not  NaHSO^.  C.  H.  B. 

Hyposulphurous  Acid.  By  Schutzenberger  (Compt  rend.,  93, 
151 — 152). — A  reply  to  Bernthsen  (preceding  abstract). 

Some  Compounds  of  Sulphur  and  Nitrogen.  By  E.  De- 
MARgAY  (Compt.  rend.,  92,  726). — In  a  previous  paper  [ibid.,  91, 
1066 ;  this  vol.,  p.  222)  the  author  described  a  body,  S4N3CI,  formed 
when  sulphur  chloride  is  heated  with  nitrogen  sulphide.  If  the  sub- 
stances react  in  the  cold,  however,  a  black  crystalline  substance, 
S6N4CI0,  dichloride  of  dithiotetrathiazijl,  is  formed.  It  is  dissolved  by 
sulphuric  acid,  with  evolution  of  hydrochloric  acid,  and  is  decomposed 
by  heat  according  to  the  equation  3StiN4Cl2  =  4SiISr3Cl  -f  S2C12-  Chloride 
of  sulphur  acta  on  chloride  of  thiazyl,  SNCl,  with  production  of 
dichloride  of  tkioditJiiazyl,  S3N2CI2,  a  yellow  crystalline  body,  which  is 
decomposed  by  sulphuric  acid  with  evolution  of  hydrochloric  acid  and 
production  of  a  fine  red  solution.  By  the  action  of  water,  a  black 
compound,  S3N2O3,  is  produced.  Chlorine  reproduces  chloride  of 
thiazyl.  At  100"^  it  decomposes,  giving  oif  chlorine  and  chloride  of 
thiazyl,  and  leaving  a  residue  of  chloride  of  thiotrithiazyl.  A  small 
quantity  of  a  red  compound,  possibly  S3N3CI,  is  also  formed. 

c.  w.  w. 

Action  of  Lead  Peroxide  on  Alkaline  Iodides.  By  A.  Dittb 
(Compt.  rend.,  93,  64 — Q7). — When  hydrated  lead  peroxide  acts  on  a 
solution  of  potassium  iodide  out  of  contact  with  air,  iodine  is  set  free, 
and  white  brilliant  needles  of  the  oxyiodide,  (Pbl2pbO)2  +  H2O,  are 
formed.  In  presence  of  air,  the  potassium  hydroxide  set  free  absorbs 
carbonic  anhydride  from  the  air,  the  potassium  carbonate  formed  com- 
plicates the  reaction,  and  slightly  yellowish  needles  of  the  compound 
Pbl2,PbO,KoC03  +  2H2O  separate  out.  When  heated,  the  crystals  lose 
water,  and  melt  to  a  brown  liquid,  which  forms  a  yellow  mass  on  cool- 
ing: the  compound  is  decomposed  by  dilute  acids,  carbonic  anhydride 
being  given  oU,  whilst  the  lead  oxide  dissolves,  and  a  residue  of  less 
soluble  iodide  is  left.  The  same  compound  may  be  obtained  more 
readily  by  passing  a  few  bubbles  of  carbonic  anhydride  into  a  mixture 
of  potassium  iodide  solution  and  lead  peroxide,  or  by  adding  a  small 
quantity  of  hydrogen  potassium  carbonate.  If  too  much  bicarbonate 
or  carbonic  anhydride  is  added,  the  compound  2(Pbl2,PbO),3K2C03  + 
2H2O  is  formed.  When  a  current  of  carbonijc  anhydride  is  passed 
into  a  mixture  of  lead  peroxide  and  potassium  iodide,  the  latter  bemg 
in  excess,  iodine  is  set  free,  and  soon  all  the  peroxide  is  con\erted 
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into  brilliant  needles  of  either  Pbl22KI  +  2H.,0,  or  if  the  unaltered 
potassium  iodide  and  the  potassium  carbonate  formed  are  present  in 
the  necessary  proportions,  PbL,2KI,KoC03  +  3H20.  Both  these  com- 
pounds are  decomposed  by  water.  If  on  the  other  hand,  lead  peroxide 
acts  on  potassium  iodide  in  presence  of  an  excess  of  potassium  bicar- 
bonate iodine  is  set  free,  and  a  double  carbonate,  2PbC03,K2C03,  is 
obtained  as  a  white  crystalline  powder.  All  the  compounds  previously 
described  are  converted  into  this  double  carbonate  by  the  action  of  an 
excess  of  hydrogen  potassium  carbonate.  It  is  evident  that  the  product 
of  the  action  of  lead  peroxide  on  potassium  iodide  in  presence  of  potas- 
sium carbonate  varies  with  the  relative  proportions  of  iodide  and  car- 
bonate. An  increase  of  temperature  has  the  same  effect  as  an  increase 
in  the  proportion  of  carbonate  present.  Similar  results  were  obtained 
with  sodium  iodide.  C.  H.  B. 

Note  on  the  Existence  of  Potassium  Thiosulphate  in  the 
Solid  Residue  of  Fired  Gunpowder.  By  Captain  Noble  and  F. 
A.  Abel  (Proc.  Hoy.  Soc,  30,  198 — 207). — In  a  former  paper,  already 
abstracted  in  this  Journal  (1879,  Abstr.  992),  the  authors  stated  that 
potassium  thiosulphate  ("  hyposulphite  "  in  the  original)  constituted 
from  1  to  6  per  cent,  of  the  solid  products  of  the  combustion  of  gun- 
powder when  fired  in  a  closed  vessel.  Berthelot,  on  the  other  hand 
{ibid.,  875),  pointed  out  that  this  salt  could  not  be  a  direct  product  of 
the  explosion,  the  temperature  of  which  is  2,200°,  inasmuch  as  it  is 
decomposed  at  550"^, — but  that  it  was  probably  a  secondary  product 
formed  by  the  action  of  sulphurous  oxide  or  nitrous  vapours  on  the 
sulphide  present,  after  the  apparatus  had  cooled,  or  by  atmospheric 
oxidation  during  the  removal  of  the  residues  from  the  explosion- 
vessel,  and  their  preparation  for  analysis.  The  authors,  in  their 
former  experiments,  had  used  copper  oxide  as  the  agent  for  separating 
the  thiosulphate  from  the  sulphide  of  potassium  in  the  residue,  being 
under  the  impression  that  it  would  simply  convert  the  potassium  sul- 
phide into  copper  sulphide,  w^ithout  exerting  any  action  on  the  thio- 
sulphate. Debus,  however,  having  pointed  out  that  potassium  poly- 
sulphides  are  somewhat  readily  oxidised  to  thiosulphate  by  copper 
oxide,  the  authors  subjected  the  monosulphide  to  the  same  treatment, 
and  obtained  a  quantity  of  thiosulphate  equivalent  to  IIG  per  cent, 
of  the  monosulphide  used.  They,  therefore,  in  their  further  experi- 
ments on  tired  gunpowder,  adopted  zinc  chloride  instead  of  coj)per 
oxide  as  the  agent  for  separating  the  thiosulphate  from  the  sulphide  in 
the  residues,  and  then  found  that  only  very  small  quantities  of  thio- 
sulphate— due,  perhaps,  to  oxidation  during  the  removal  from  the 
explosion- vessel — were  contained  in  the  residues.  Thus,  in  an  experi- 
ment with  F.  G.  powder,  the  quantity  of  thiosulphate  found  in  the 
residues,  when  the  separation  was  eifected  by  zinc  chloride,  was  only  0*07 
part  per  100  parts  of  powder  exploded,  whereas  when  copper  oxide  was 
used,  it  amounted  to  1"56  parts  per  100.  They  therefore  conclude  that 
potassium  thiosulphate  cannot  be  regarded  as  a  normal  constituent  of 
the  residue  of  gunpowder  fired  in  closed  vessels,  and  that  Berthelot  is 
correct  in  regarding  this  salt  as  an  accidental  product,  which,  if 
existing  occasionally  in  appreciable   amount  in  the  solid  matter  pre- 


078 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


vious  to  its  removal  from  the  explosion- vessel,  is  formed  under 
exceptional  conditions,  and  then  only  in  comparatively  small  propor- 
tions. H.  W. 


Decomposition  of  Sodium  Salts  by  Cupric  Hydrate.  By  D. 
TOMMASI  (Compt.  re7id.,  92,  453). — Pure  precipitated  cupric  hydrate 
was  placed  in  a  10  per  cent,  solution  of  sodium  chloride  (neutralised 
in  some  cases  with  acetic  acid),  and  after  the  lapse  of  a  week,  the 
liberated  alkali  was  estimated.  This  amounted,  in  one  case,  to  0*2 7 72 
per  cent,  of  NaHO. 

Potassium  chloride  was  decomposed  in  a  similar  manner.  Precipi- 
tated cupric  carbonate  with  sodium  chloride  gave  a  notable  quantity 
of  sodium  carbonate.  The  temperature  in  all  the  experiments  was 
below  9".  C.  W.  W 

Solubility  of  Mixtures  of  Salts  of  the  Alkali  and  Alkaline 
Earth  Metals.  By  H.  Precht  and  B.  Wittjen  (Ber.,  14,  1667— 
1675). — The  following  table  contains,  in  the  columns  II  and  III,  the 
amount  of  potassium  chloride  and  sodium  chloride  dissolved  by  water 
at  different  temperatures  from  a  mixture  of  the  salts.  Columns  IV  and 
Y  show  the  solubilities  of  the  mixed  salts  in  a  20  per  cent,  solution 


of  magnesium 

chloride. 

I. 

II. 

III. 

IV. 

V. 

KCl 

NaCl 

KCl 

NaCl 

Temp. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

10° . . . 

8-8 

20-9 

4-2 

5-7 

20    ... 

.  . .      10-2 

20-3 

5-1 

5-8 

30   ... 

.  ..      11-7 

19-7 

6-0 

5-9 

40    ... 

.  . .      13-2 

191  . 

6-9 

60 

60   ... 

...      14-7 

18-5 

7-9 

61 

60   ... 

. ..      16-2 

17-9 

8-9 

6-3 

80   ... 

. ..      19-2 

16-9 

10-9 

6-6 

100   ... 

.  . .      22-2 

15-9 

13-0 

6-9 

When  a  mixture  of  potassium  sulphate  and  chloride  is  treated 
with  water,  the  solubility  of  potassium  chloride  is  approximately  the 
same  as  in  pure  water.  Only  a  small  quantity  of  the  potassium  sul- 
phate is  dissolved,  e.g.,  1'32  parts  in  100  parts  of  water  at  10°,  and 
2-53  at  100". 

The  solubility  of  a  mixture  of  barium  and  sodium  chlorides  is  shown 
in  the  following  table  : — 


In  100 

parts 

H,0. 

In  100 

parts 

HoO. 

BaCl2. 

NaCl. 

BaClg. 

NaCI. 

10°  . . . 

33-9 

25-0 

60   .. 

. .      33-5 

31-6 

20   ... 

33-8 

26-4 

70   .. 

. .      33-6 

33-0 

30   ... 

33-7 

27-7 

80    .. 

. .      33-6 

34-3 

40    ... 

33-6 

29-0 

90   .. 

. .      33-6 

35-7 

50    .... 

33-5 

30-3 

100   .. 

. .      33-6 

w. 

37-0 
C.  w 
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Strontium  and  Barium  Oxychlorides.  By  Ande^  (Compt.  rend., 
93,  58 — 61). — When  strontium  hydrate  is  boiled  in  a  highly  concen- 
trated solution  of  strontium  chloride,  the  liquid  on  cooling  deposits  nacre- 
ous lamellae  of  the  compound  SrClo.SrO  +  OHoO,  easily  decomposed  by 
water  and  alcohol.  Its  heat  of  solution  in  dilute  hydrochloric  acid  •= 
+  16-72  cals.;  its  heat  of  formation,  SrCU  +  SrO  +  QHaO  (liquid),  = 
-f  48*88  cals.;  9H2O  (solid)  =  +  36*02  cals.  It  loses  water  in  a  vacuum, 
forming  SrCla.SrO  +  H9O,  the  heat  of  formation  of  which,  SrCl^  + 
SrO  +  H2O  (Hquid)  =  +  26*28  cals.;  HoO  (solid)  +  24*85  cals. 

When  200  grams  crystallised  barium  chloride  and  60  grams  barium 
hydrate  are  boiled  with  500  grams  water,  the  filtered  solution,  on 
cooling,  deposits  nacreous  lamellse  similar  to  those  of  strontium 
oxychloride,  and  very  readily  decomposed  by  water  and  alcohol.  The 
crystals  always  have  the  same  composition,  BaClo.BaO  -f  HHoO  + 
(y^QBaO.lOHaO),  but  the  author  was  not  able  to  determine  whether 
they  are  a  mixture  of  an  oxychloride,  BaOCl,  with  barium  hydrate  or  a 
true  combination  of  10BaCl2  with  llBaO.  The  heat  of  solution  of 
BaCL.BaO  -f  8H2O  in  dilute  hydrochloric  acid,  a  correction  being 
made  for  the  y^oBaO.10H2O,  regarded  as  existing  in  the  free  state, 
=  +  19*68  cals.  Its  heat  of  formation,  BaCL  +  BaO  -f  8H0O 
(liquid),  =  +  37*62  cals.;  8H2O  (solid)  =  +  2618  cals.  When  the 
crystals  are  dried  in  a  vacuum  the  compound  BaCl2.BaO  +  3H2O  + 
(^^oBaO.HaO)  is  obtained.  Regarding  the  barium  hydrate  as  mechani- 
cally mixed,  the  heat  of  formation  of  this  oxychloride,  BaCU  + 
BaO  +  3H2O  (liquid)  =  +  26*42  cals. ;  3HoO  (solid)  =  +  22*14  cals. 

In  the  series  of  the  alkaline  earths  the  tendency  to  form  an  oxy- 
chloride is  highest  in  the  case  of  calcium,  and  lowest  in  the  case  of 
barium,  strontium  occupying  an  intermediate  position.  C.  H.  B. 

Decipium  and  Samarium.  By  Delafoxtaine  (Compt.  rend,  93, 
63 — 64). — The  substance  whicli  the  author  described  in  1878  as  deci- 
pium is  in  reality  of  a  mixture  of  two  bodies.  The  first  gives  no 
absorption  spectrum,  and  its  oxide  has  an  equivalent  of  about  130. 
For  this  he  proposes  to  retain  the  name  decipium.  The  oxide  of  the 
second  has  an  equivalent  probably  lower  than  117,  and  its  solutions 
give  the  absorption  spectrum  previously  attributed  to  decipium,  which 
is  identical  with  that  given  by  Lecoq's  samarium.  The  author  therefore 
proposes  to  retain  the  name  samarium  for  this  second  metal.  Marig- 
nac's  Y/3  is  probably  identical  with  samarium,  and  his  Ya  is  probably 
a  mixture  of  decipium  and  terbium.  C.  H.   B. 
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Composition   of  some   New    South   Wales    Coals.      Bj  A. 

LiVERSiDGE  (/.  Boy.Soc.N.S.W.,  14,  181 — 212).— This  paper  exhibits 
the  chemical  composition,  proximate  and  ultimate,  of  certain  New 
South  Wales  coals — also  of  the  so-called  "  Kerosene  shale  "  and  of 
one  or  two  other  carbonaceous  minerals  more  or  less  allied  to  coal. 
The  main  object  of  the  examination  was  to  compare  the  value  of  the 
New  South  Wales  coals  with  that  of  English  and  other  European 
coals.  In  this  point  of  view,  the  determination  of  the  proportion  of 
sulphur  and  of  ash  is  of  especial  importance,  inasmuch  as  a  large  amount 
of  mineral  matter  renders  a  coal  worthless,  and  a  high  proportion  of 
sulphur  renders  it  unpleasant  for  domestic  consumption,  and  makes 
it  useless  for  most  manufactaring  and  metallurgical  operations. 

The  proximate  composition  and  evaporative  power  of  several 
varieties  of  New  South  Wales  coal,  as  determined  bj  the  author's 
experiments,  are  given  in  the  table  (p.  981).  The  evaporative  power 
was  estimated  by  means  of  Thompson's  calorimeter,  for  a  description 
of  which  see  Percy's  Metallurgy,  vol.  i,  p.  541. 

The  mean  percentages  of  sulphur  in  various  kinds  of  British  coal, 
according  to  Playfair  and  De  la  Beche,  are  as  follows  : — 


Welsh. 

Derbyshire. 

Lancashire. 

Newcastle. 

Scotland. 

1-42 

1-01 

1-42 

0-94 

1-45 

on  the  whole,  therefore,  rather  higher  than  in  New  South  Wales 
coals. 

The  percentage  of  ash  in  English  Newcastle  coking  coal  varies 
from  0'79  to  2*19  per  cent.,  average  1*68.  Nottinghamshire  coking 
coal  contains  3'9  per  cent.,  and  coal  from  Blaina,  New  South  Wales, 
averages  2"63  per  cent.  In  British  non-coking  coals  the  percentage 
of  ash  is  rather  higher,  viz.,  in  South  Staffordshire  coal,  from  1*55  to 
6*44;  in  South  VV'ales  coals  from  1-20  to  7'18,  and  in  Scotch  coals 
from  1-43  to  675. 

The  proportion  of  ash  in  the  New  South  Wales  coals  of  the 
northern  district  is  therefore  somewhat  higher  than  the  average 
amount  in  British  coal,  and  in  the  southern  and  western  districts  con- 
siderably higher. 

Kerosene  Shale. — This  mineral  is  not  very  appropriately  named, 
inasmuch  as  it  does  not  possess  the  lamellar  or  slaty  structure  of  a  shale, 
but  rather  resembles  cannel  coal  or  torbanite.  When  of  good  quality 
it  burns  readily,  like  cannel  coal,  without  melting,  and  emits  a  lumin- 
ous smoky  flame.  When  heated  in  a  tube  it  neither  decrepitates  nor 
fuses,  but  gives  off  gaseous  and  liquid  hydrocarbons.  Colour  from 
brown-black,  sometimes  with  a  greenish  shade,  to  full  black.  Lustre 
resinous  to  dull.  Fracture  usually  broad  conchoidal.  Emits  a  dull 
sound  when  struck.  Powder  light  brown  to  grey.  Streak  shining. 
The  mineral  usually  weathers  to  a  light  grey  colour,  and  the  surfaces 
of  the  joints  are  often  coated  with  a  white  film.     It  is  easily  cut  into 
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shavings.  Thin  sections  under  the  microscope  present  a  reticulated 
appearance,  the  network  being  black  and  opaque,  and  enclosing  brown 
and  amber-coloured  translucent  particles. 

The  following  table  exhibits  the  composition  of  "  Kerosene  shale  " 
conjpared  with  that  of  torbanite  and  other  hydrocarbons,  the  several 
minerals  being  arranged  in  the  descending  order  of  their  amount  of 
volatile  hydrocarbons. 


Locality. 

2 

ll 

a 

o 

S' 

r^ 

o 

*o 

^'^ 

X 

^ 

Gh 

8 

^ 

W 

Ph 

^ 

xn 

^ 

K.  from  Joad-ja  Creek 

0-44 

83  -361 

8-035 

7  075 

0-589 

1-054 

„      Hartley  Vale 

— 

82  -24 

4-97 

12-79 

— 

1-052 

„      Joadja  Creek 

0-04 

82  -123 

7-J60 

10  340 

0-337 

1-229 

„      Joadja  Creek 

116 

73  -364 

15  -765 

9  175 

0-536 

1-103 

Cannel    coal,    Mold,    Flint- 

shire ( Percy) 

1165 

72-08 
71  -882 

21  -91 
6  -467 

6-01 
19  -936 

0-549 

K.  from  Murrurundi 



Torbanite     from      Torbane 

Hill,  Edinburgh  (H.  How) 

— 

71-17 

7-65 

21-18 

— 

1-170 

Cannel  coal,  Scotland  (Percv) 

— 

69-77 

10-45 

19-78 

— 

— 

Torbanite,  Torbane  Hill 

0-720 

69  -695 

9-045 

20-54 

— 



K.  from  Greta  mine 

0-48 

61-18 

25-13 

13-21 





Albertite  from   New  Bruns- 

wick  

— 

57  -490 

42  -086 

0-424 



1-10 

K.  from  G-reta  mine 

1-475 

53  -798 

27  -946 

15  -870 

0-911 

1-130 

Cannel  coal,  Wigan 

1-464 

45  -900 

45  -519 

7-117 

— 

1-259 

Hydrocarhon  from  the  Waratah  Mine,  Northern  District. — This 
mineral  is  jet  black,  highly  lustrous,  very  brittle,  breaking  into  more 
or  less  regular  four-sided  prismatic  pieces,  the  prisms  running  at 
right  angles  to  two  of  the  walls  of  the  pipe.  Cross-fracture  conchoidal. 
Powder  or  streak,  black.  The  powdered  mineral  is  insoluble  in 
alcohol,  carbon  bisulphide,  benzene,  ether,  ammonia,  caustic  soda,  and 
sodium  thiosulphate,  but  dissolves  partially  in  boiling  nitric  acid, 
yielding  a  brown  solution.  It  is  readily  inflammable,  does  not  fuse, 
burns  with  a  smoky  luminous  flame  and  disagreeable  smell.  Swells 
up  but  slightly  on  platinum  foil.     Sp.  gr.  1*30.     Hardness  about  2. 


Proximate  Analysis. 

Loss  at  100° 3-600 

Volatile  hydrocarbons, 

&c 29-174 

Fixed  carbon 63-772 

Ash 1-064 

Sulphur 2-380 

99-990 


TJltimate  Analysis. 

Moisture  at  100° 3-600 

Carbon 70*246 

Hydrogen 5-080 

Oxvgen ]7-630 

Sulphur 2-380 

Ash    1-064 


100-000 
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This  hydrocarbon  does  not  quite  agree  in  composition  with  any 
mineral  hitherto  described,  but  appears  on  the  whole  to  resemble 
albertite  more  closely  than  any  other.  Its  composition  does  not  lead 
to  any  definite  formula. 

Bog  Butter. — A  soft,  white,  unctuous  substance,  probably  a  form  of 
adipocere,  found  between  Twofold  Bay  and  Brogo.  It  resembles  fat, 
but  is  less  greasy ;  is  inclined  to  crumble  to  pieces  when  pressed. 
Dried  at  100*^  it  gave  by  analysis : — 


c. 

H. 

N. 

0. 

Ash. 

80-648 

5-618 

5-461 

1-553 

6-720  = 

=  100 

H.  W 

Inorganic  Constituents  of  the  Coals  of  Ne-w  South  Wales. 
By  W.  A.  Dixon  (/.  Boy.  Soc,  N.S.W.,  14,  163— 179).— The  coals  of 
this  colony  naturally  divide  themselves  into  three  groups,  namely 
those  of  the  Northern,  Southern,  and  Western  fields,  and  the  cha- 
racter of  the  ash  follows,  as  a  rule,  the  same  divisions,  except  that  the 
ash  of  the  coal  found  at  Redhead,  8  miles  south  of  Newcastle,  diifers 
from  that  of  the  others  in  its  neighbourhood,  in  containing  much  less 
iron  and  alumina,  and  a  larger  quantity  of  silica.  With  the  coals  of 
the  Northern  district  may  be  taken  a  sample  from  the  Clarence  River 
district.  The  whole  of  the  ashes  showed  traces  of  alkalis,  carbonic 
acid,  and  chlorine,  in  addition  to  the  constituents  estimated,  but  the 
quantities  were  in  all  cases  very  minute. 

Ash-analyses  of  Goals  from  the  Northern  Fields. 


Al^lmi^^a. 

Ferric  oxide 

Lime 

Magnesia 

Sulphuric  oxide 

Phosphoric  „      

SUica   

Undetermined  and  loss 


Newcastle  Coal 
Company  Colliery 


Sp.  gr.  of  coal 

1-283. 

Ash,  reddisli ; 

4-76  p.  c. 


Sol.  m 
acid. 


Iiisol.  in 
acid. 


27 

•21 

11 

•11 

1 

•46 

1 

•56 

0 

•72 

1 

•24 

- 

— 

6  51 
302 
OGl 

0  -oa 


45 
036 


43-30        56-34 

V , J 

100 


Australian  Agri- 
cultural Company';- 
Colliery. 

Sp.  gr.  of  (!oal 

1-286. 

Ash  reddish; 

4  14  p.  c. 


Sol.  in 
acid. 


22-84 
15-20 
1^9« 
trace 
0  ■  97 
2-26 


Insol.  in 
acid. 


3  -45 

trace 


53  -10 
0-20 


43  ^25 


56  "55 

J 


100 


Co-operative  Coal 
Co.,  Plattsburgli, 
near  Newcastle. 


Sp.  gr.  of  coal 

1-310. 

Asli,  reddish ; 

4-20  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


23  -34 

5^90 

0-33 

3-17 

3-71 



1  -Oi) 

0  - 19 

0^72 

— 

1^34 

— 

— 

49  -32 

0-69 


40  -43        58  -88 


100 
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Newcastle, 

Wall  send 

Colliery. 


Sp.  gr.  of  coal 
1-347. 

Ash,  reddish  ; 
4-28  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


New  Lambton 

Colliery,  near 

Newcastle. 


Sp.  gr.  of  coal. 

1-291. 

Ash,  red  ; 

6-72  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


Femdale  Colliery, 
Newcastle. 


Sp.  gr.  of  coal 

1-296. 

Ash,  buff ; 

3-84  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


Alumina 

Ferric  oxide  .  . . 

Lime 

Magnesia  . , .  . . 
Sulphuric  oxide 
Phosphoric  „ 
Silica  . .  , 


22-25 

11-20 

3-05 

1-31 

0-83 
1-14 


39-78 


6-48 
3-31 
0-32 
0-41 


50-21 


60-73 


15-00 

17-72 

2-26 

2-72 


38-98 


5-56 
2-16 
0-69 
0  37 


52-32 


61-10 


23-24 
9-21 
2-41 
2  11 
0-74 
1-25 


38-96 


6-42 
3-44 
0-24 
0-23 


50-82 


61-15 


Waratah  Colliery 


Sp.  gr.  of  coal 

1-293. 
Ash  464  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


Redhead,  near 
Newcastle. 


Sp.  gr.  of  coal 

1-325. 

Ash,  grey  ; 

6-84  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


Clarence  River. 


Ash,  grey 
8-75  p.  c. 


Sol.  in 
acid. 


Insol.  in 
acid. 


Alumina 

Ferric  oxide 

Lime 

Magnesia 

Sulphuric  oxide 

Phosphoric    „ 

Silica 

Undetermined  and  loss, 


2-2  -31 
8-11 
2-41 
0-98 
0-71 
2-29 


4-59 
2-31 


56-17 
0  12 


36  -81        63  -07 


100 


13-59 
4-74 
1-96 
0-71 
0-45 
1-72 


0- 


5-03 
1-97 


69-65 

18 


22 

-78 

4 

-01 

1 

•26 

0 

-48 

0 

-21 

0 

•96 

- 

— 

5  13 


65-12 
0-05 


23-17      76-65 


100 


29-70       70-25 


100 


For  comparison  with  these  results,  samples  of  the  roof  and  floor  of 
the  Australian  Agricultural  Company's  seam  were  analysed.  Of  the 
roof,  two  specimens  were  much  alike,  and  consisted  of  a  shaly  sand- 
stone, containing  a  small  quantity  of  coaly  matter,  whilst  the  third 
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contained  so  mnch  of  ^is  as  to  be  an  impure  coal,  containing  49  per 
cent,  of  ash  ;  this  was  not  analysed  further.  Of  the  floors,  two  speci- 
mens were  analysed,  corresponding  with  the  roof-specimens. 


Roof  Galley  Way. 

Percentage  of  Organic  Matter  and  Water, 
9-97. 
Analysis  of  Eesidue  : — 

Sol.  in  acid. 
Alumina    6  "fiS 


Insol.  in  acid. 
12-31 


Perric  oxide .... 

Lime 

Magnesia 

Sulphuric    oxide 
Phosphoric     „ 

Chlorine    trace 

Silica — 

Undet.  and  loss. 


2-77 
0-42 
1-32 
0-21 
0-41 


•56 


0-32 


Eoof  Old  No.  1  Way. 

Percentage  of  Organic  Matter  and 
Water,  7  -70. 

Analysis  of  Residue: — 

Alumina  "1 

Ferric  oxide    J  '  ' 

Lime 

]\Iagnesia 

Phosphoric  oxide. 

Insoluble , 

Undetermined . .  . 


11  -,^9 

1-61 
0-93 
0-37 
84-73 
0-47 


11-81 


88-19 


Floor  Galley  Way. 

Per  cent,  of  Organic  Matter  and  Water, 
30  -95. 


Analysis  of  Residue  ; — 

Sol.  in  acid. 

Alumina    8  '26 

Ferric  oxide  ....  221 

Lime 0-42 

Magnesia 0  -65 

Phosphoric  oxide       — 

Silica — 

Undet.  and  loss  .        — 


Insol.  in  acid. 
13-58 


75-12 


11-54 

^^ 


88-70 

J 


100  -24 


100  00 

Floor  Old  No.  1  Way. 

Per  cent.  Organic  Matter  and 
Water,  4  -30. 

Analysis  of  Eesidue  : — 


Sol.  in  acid. 
4-88 
2-84 
0-53 
0-31 
0-16 


8-72 
V 


Insol.  in  acid. 
12-43 


0-12 


78-73 


91  -16 

J 


100 


From  the  last  four  analyses  it  appears  that  tlio  phosphoric  oxide 
increases  in  quantity  with  the  orp^anic  matter,  and  that  the  quantity 
of  alumina  in  the  soluble  portion  docs  not  bear  to  tliat  in  tlie  insoluble 
the  same  proportion  that  it  docs  in  the  coal-ashes.  The  ratio  between 
the  insoluble  and  soluble  alumina  in  the  various  analyses  of  the 
Northern  coals  is  as  follows  ; — 


A.  A.  Company    ....  1  :  6'5 

Waratah    1:4-8 

Clarence  River 1:4-4 

Newcastle  Company  .  1  :  4-2 

Co-operative 1  :  3'9 


Ferndale 


1  :  8-6 


Wallscnd 1:3-4 

New  Lambton 1  :  2*7 

Redhead    1  :  2*7 

Roof  Galley  Way     .  .  1  :  O-o 

Floor  „  . .  1  :  Q-i] 

.,    Old  No.  1  Way  1 :  0*4 


These  ratios  exhibit  very  great  differences,  and  appear  to  indicate 
that  the  ash-constituents  of  the  coal  are  not  derived  simply  from  ad- 
mixture of  the  material  of  the  floor  or  roof  in  an  unchanged  state. 
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Dana  (Manual  of  Geology,  2nd  ed.,  366  [1874], infers  from  the  obser- 
vations of  Alderholdt  (^?waZe?i,  82,  111)  and  Churcli  {Ghem.  News, 
30,  37),  on  the  presence  of  large  quantities  of  alamina  in  the  ashes 
of  lycopodiums,  that  the  alumina  present  in  coal  may  have  been  in 
some  measure  derived  from  the  ashes  of  lycopodiaceous  plants,  such 
as  lepidodendron.  The  different  ratio  of  soluble  to  insoluble  alumina 
in  the  coal-ashes  to  that  in  the  roof  and  floor  appears  to  support  this 
view,  as  we  may  readily  suppose  that  alumina  which  has  been  assimi- 
lated by  plants,  will  be  more  easily  soluble  than  the  same  earth  which 
has  not  been  assimilated. 

The  presence  of  phosphoric  acid  in  coal-ashes  has  been  noticed  by 
Le  Chatelier  and  Leon  Durand-Clage  {Bull.  Soc  Encourag.  de  V Indus- 
trie Nationale,  1873),  who  found  it  in  the  ashes  of  French  coals  to 
the  amount  of  0*2  to  1*5  per  cent.,  and  by  Riley,  who  found  from 
0-21  to  3  per  cent,  of  it  in  the  ash  of  Welsh  coals  {Percy's  Metallurgy, 
Fuel,  352).  It  is  evidently  a  plant-residue,  and  is  present  in  notable 
quantity  in  the  strongly-coking  Northern  coals,  which  contain  a 
much  larger  quantity  of  it  than  could  be  introduced  by  simple  admix- 
ture of  the  material  of  the  floor  or  roof,  whilst  on  the  other  hand 
there  seems  but  little  probability  that  it  could  be  removed  from  either 
source  by  solution,  and  deposited  in  the  coal. 


Goals  of  the  Southern  District. 


Alumina 

Ferric  oxide    .    

Lime    

Magnesia     

Sulphuric  oxide 

Phosphoric   „     

Silica    

Undetermined  and  loss. . 


Osborne  Wallsend 
Colliery. 


Sp.  gr.  of  coal, 

1  -404. 

Ash,  grey,  10  p.  c. 


Sol.  in 
acid. 


30-31 
8-68 
1-18 

trace 
0-34 

trace 


40-51 


Insol.  in 
acid. 


5-24 
trace 


54  76 


60-00 


100  -51 


Illawarra  Coal 

Company, 

Mount  Pleasant 

Colliery. 


Sp, 


gr.  of  coal, 
1  -354. 

Ash,  grey, 
8-76p.c. 


Sol.  in 
acid. 


34-07 
6-03 
0-82 

trace 
0-51 
0-32 


Insol.  in 
acid. 


6-50 
trace 


51-19 


0-56 


41-75 


57-69 

) 


100 


Bulli  Colliery. 


Sp.  gr,  of  coal, 

1-369. 

Ash,  grey, 

11  -28  p.  c. 


Sol.  in 

Insol.  in 

acid. 

acid. 

26-84 

7-80 

7-95 



0-67 

— 

trace 

— 

0-31 

— 

trace 

— 

— 

56-93 

— 

~~ 

35-77 

64-53 

V 

J 

100  -30 
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Alumina 

Ferric  oxide    . . 

Lime    

Magnesia  .... 
Sulphuric  oxide 
Phosphoric  „ 

Silica   

Undet.  and  loss 


Coal  Cliff. 


Sp.  gr.  of  coal, 

1  -378. 
Ash,  greyish- 
white,  10  -80  p.  c. 


Sol.  in 
acid. 


31-56 
5-33 
0-75 
0-60 
0-31 
0-29 


Insol.  in 
acid. 


3-61 

trace 


57-41 


0-14 


Berrima. 


Sp.  gr.  of  coal, 

1  -408. 
Ash,  greyish- 
white,  9*40  p.  c. 


Sol.  in 
acid. 


18-61 

4-68 
0-58 

0-13 

trace 


Insol.  in 
acid. 


0-82 


75-05 


0  13 


38  -84       61  -02 

^ , ) 

KO-OO 


24-00       75-87 


100-00 


Katoomba. 


Sp.  gr.  of  coal, 

1-400. 

Ash,  gr.^yish- 

white,  10-04  p.  c. 


Sol.  in 
acid. 


35-26 
0-98 

trace 
0-30 


0-56 


Insol.  in 
acid. 


3-23 


59-58 


0  09 


37  10       62  -81 


100-00 


These  ashes  are  distinguished  from  those  of  tlie  T^orthern  coals  by 
their  smaller  proportion  of  phosphoric  oxide,  the  former  giving  an 
average  of  1-5,  the  latter  0*22  per  cent.  The  ratio  of  the  soluble  to 
the  insoluble  alumina  is  greater,  and  the  range  is  also  greater,  as 
shown  by  the  following  table,  in  which  the  quantity  of  insoluble 
alumina  is  taken  as  unity  : — 

Berrima 1  :  21*4 

Katoomba    1  :  lU-9 

Coal  Cliff     1  :     8-7 

Osborne  Wallsend  ....  1  :    h'l 

lUawarra     1  :    52 

Bulli    1  :    0-5 

There  are  no  analyses  of  roofs  or  floors  to  compare  with  these  ashes  ; 
but  both,  at  all  events  in  the  case  of  the  last  three  coals,  are  described 
as  sandstones,  a  name  which  would  scarcely  be  applied  to  a  rock 
containing  a  quantity  of  alumina  equal  to  that  of  these  coal-ashes. 
It  therefore  appears  as  if  the  high  percentage  of  alumina  in  these 
ashes,  the  greater  part  of  which  is  readily  soluble,  is  again  due  to  an 
original  assimilation  by  the  coal-producing  plants. 
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Coals  of  the  Western  District. 


Yale  of  Clwydd 
Colliery. 

Eskbank. 

Lithgow  Valley. 

Sp.  gr.  of  coal 

1-328. 

Ash,  grey  j 

97  p.  0. 

Sp.  gr.  of  coal 

1-329. 

Ash,  grey ; 

9-88  p.  c. 

Sp.  gr.  of  coal 

1-34^ 

Ash,  greyish- white; 

9-68  p.  c. 

Sol.  in 
acid. 

Insol.  in 
acid. 

Sol.  in 
acid. 

Insol.  in 
acid. 

Sol.  in 
acid. 

Insol.  in 
acid. 

22-91 
1-55 
0-81 
trace 
0-17 
0-59 

0 

14-55 
trace 

1-05 

58-25 
12 

21  13 
1-39 

0-78 
0-61 
0-16 
0-55 

0 

14-21 

trace 

61-02 
16 

20-24 
1-42 
0-74 
0-57 
Oil 
0-64 

0 

16  02 

Magnesia 

Sulphuric  oxide 

Phosphoric    „    

Silica    

Undetermined  and  loss. . 

60-21 
05 

26  -03        73  -85 

V.                                              J 

24-61       75-23 
100 

23-72       76-23 

1( 

X) 

100 

The  ashes  of  these  coals  show  a  notable  increase  in  the  percentage 
of  silica,  as  compared  with  those  of  the  other  fields,  and  a  mnch 
lower  percentage  of  soluble  to  insoluble  alumina,  the  ratios,  taking 
the  insoluble  as  1,  as  before,  being — 

Yale  of  Clwydd.  Eskbank.  Lithgow. 

1  :  1-5'  1:1-4  1  :  12 

The  phosphoric  oxide  is  intermediate  in  qnantitj  between  that  of 
the  Hunter  River  and  Southern  coals,  but  if  the  additional  quantity 
of  ash  be  supposed  to  be  introduced  from  extraneous  sonrces,  the 
proportion  of  phosphoric  oxide  will  approach  more  nearly  to  the 
former. 

Torhanite  or  Kerosene  Mineral. — This  mineral,  of  which  New  South 
Wales  possesses  deposits  of  incomparable  excellence  at  Joadja  Creek, 
near  Berrima,  Hartley,  and  elsewhere,  yields  between  70  and  80  per 
cent,  of  volatile  hydrocarbons,  and  is  successfully  used  for  the  pro- 
duction both  of  gas  and  of  illuminating  oils  and  paraffins.  The  seam 
at  Joadja  Creek  is  covered  by  a  thin  stratum  of  bituminous  coking 
coal,  whilst  beneath  there  is  a  similar  layer  of  inferior  quality,  the 
true  floor  and  roof  being  of  sandstone  rocks.  The  following  are 
analyses  of  the  ash  of  each  division  of  the  seam : — 
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Top  Coal. 

Torbanite. 

Bottom  Coal. 

Ash,  pinkish ;  very 
bulky;  6-71  p.  e/ 

Sp.  gr.  1098. 
Ash,  greyish- 
white  ;  10-27  p.  c. 

Ash,  grey  ;  very 
dense;  22'88p.c. 

Sol.  in 
acid. 

Insol.  in 
acid. 

Sol.  in 
acid. 

Insol.  in 
acid. 

Sol.  in 
acid. 

Insol.  in 
acid. 

Alkalis  and  chlorine  (sol. 
in  '     ^Pr) 

4-05 
11-23 
11-55 
0-20 
0-63 
0-92 

22-15 

trace 

48-66 

14-74 
0-76 
0-30 
0-45 
0-65 

5-40 
trace 

77-12 

0-85 
20-04 
1-84 
0-28 
0-36 
0-41 

Alumina 

7-79 

trace 



. 

Phosphoric  oxide 

Silica   

68-63 

Undetermined  and  loss, . 

0-41 

0-58 

— 

28  -58         71  -01 

16  -90       82  -52 

23-81 

76  -42 

IC 

K) 

100 

100 -23 

The  ratios  of  insoluble  to  soluble  alumina  in  these  ashes  are  :- 


Top  coal. 
1  :  0-5 


Torbanite. 
1  :  2-7 


Bottom  coal. 
1-25 


It  is  remarkable  that  a  large  percentage  of  ferric  oxide  is  required 
to  give  a  decided  colour  to  coal-ashes,  and  it  appears  impossible  to 
judge  by  appearance  of  the  quantity  actually  present.  Thus  some  of 
the  Newcastle  coals  with  9  per  cent,  or  a  little  over,  are  decidedly  red, 
■whilst  the  Joadja  Creek  coal  containing  11  per  cent.,  has  only  a  faint 
pink  colour.  F.  Muck  observes  (Zcifschr.  Anal.  Ghem.^  19,  131)  that 
coal-ashes  rich  in  lime  are  but  slightly  coloured  even  by  a  large  pro- 
portion of  ferric  oxide,  and  he  ascribes  this  result  to  the  presence  of 
the  iron  in  the  form  of  calcio-ferric  silicate.  The  ashes  of  the  New 
South  Wales  coals  contain  but  little  lime,  and  yet  the  iron  does 
not  communicate  to  them  nearly  the  same  colonr  that  it  does  to  other 
earthy  substances,  brick-dust  for  example,  which  has  a  decided  red 
colour  if  it  contains  10  per  cent,  ferric  oxide.  H.  W. 

Graphite  from  Ducktown,  Tennessee.  By  W.  L.  Dudm;y 
and  F.  W.  Clarke  (Amer.  Chern.  J.,  2,  331). — A  large  mass  of  mineral 
from  this  locality  was  found  to  consist  of  graphite  mixed  with  copper 
pyrites  and  various  silicates.  The  purest  specimen  obtainable  yielded 
67*90  per  cent,  carbon,  and  1-2-01  ash,  having  the  following  composi- 
tion : — 


SiOg. 

FesOa. 

ALO3. 

CaO. 

MgO. 

CuOjMnsOg. 

il-06 

26-69 

20-37 

9-76 

2-04 

traces   =  99'92 
3  X  2 
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This  is  nearly  an  impure  iron  epidote,  the  oxygen  ratios  being 
RO  :  2R0O3 :  3Si02.  H.  W. 

Miscellaneous  Contributions  to  Microscopical  Mineralogy. 

By  H.  FisCHEE  {JaJirl.  f.  Min.,  1881;  2  Ref.  pp.  17— 21).— These 
communications  are  a  continuation  of  the  author's  "  Critical  Studies," 
and  deal  partly  with  the  proofs  of  the  homogeneous  nature  of  opaque 
substances,  and  partly  with  the  crystal  system  of  microcrystalline 
minerals. 

Sulphur  Compounds. — BertMerite^ — Sections  of  this  mineral  from 
Briinnsdorf  and  Arany  Idka  (Hungary),  were  found  to  contain  small 
cubes  of  pyrites,  and  although  that  from  Andreasberg  contains  no 
pyrites,  yet  it  contains  small  needles  with  a  brass-like  tarnish.  These 
enclosures  explain  the  yarying  fusibility  and  composition  of  this 
mineral,  of  which  three  different  varieties  are  supposed  to  exist. 
Opaque  bodies  can  often  be  examined  by  acting  on  a  polished  surface 
with  nitric  acid,  as  is  done  with  meteorites.  The  remark  is  here 
made  that  chrome-iron  ore  is  often  penetrated  by  a  colourless,  trans- 
parent, anisotropic  body  in  considerable  quantity,  and  consequently  it 
is  not  justifiable  without  further  proof  to  consider  the  magnesia  and 
alumina  as  belonging  to  the  chrome-iron  ore  itself. 

Schaalenhlende  from  Geroldseck  near  Lahr  is  Wurtzite. 

Silicates^ -^BoivUngiie J  from  Scotland,  first  described  by  Hannay, 
and  said  to  be  a  silicate  of  alumina,  magnesia,  and  iron,  combined  with 
4'98  per  cent,  calcium  carbonate;  but  no  section  of  this  new  species 
was'  examined  by  him,  which  was  an  absolute  necessity.  KUpsteinite 
from  Herborn  in  Nassau  was  described  by  v.  Kobell  as  a  hydrated 
silicate  of  magnesia,  alumina,  ferric,  manganic  and  manganous  oxides, 
which  evolves  chlorine  when  heated  with  hydrochloric  acid.  The 
powder  examined  microscopically  consists  of  red-brown  transparent 
isotropic  particles,  ^opaque  black  particles,  and  very  thin  lamellae, 
which  are  probably  a  hydrated  manganese  oxide.  Carpholite.  The 
needles  are  faintly  dichroic,  and  the  vibration  directions  are  parallel 
or  inclined  to  the  length  of  the  crystals,  according  as  they  lie.  No 
trustworthy  optical  data  could  be  determined  with  Crocydolite. 
Slag-like  augite  from  vGiuliana  in  Sicily,  consists  of  layers  of  black 
augite  and  quartz  ;  it  is  reported  to  occur  in  limestone,  but  judging 
from  this  specimen  trachyte  would  be  a  more  likely  matrix.  Beauxite 
is  a  mixture  of  ferric  oxide  and  red-cla;y.  From  Isopyr  no  transparent 
section  could  be  obtained,  but  the  powder  was  translucent,  brown,  and 
isotropic,  i.e.,  it  is  amorphous.  Aphrodite  is  lamellar  and  homogeneous, 
but  no  optical  data  could  be  determined.  Stilpnomelane.  The  outlines 
of  the  thin  plates  are  too  indistinct  to  compare  with  the  depolarising 
directions.  Small  reddish-yellow  mica  plates  coated  with  fibrolite 
occur  in  a  mica- slate  from  Freiburg  (Baden) ;  these  the  author 
has  previously  shown  to  be  the  constituents  of  anthosiderite,  but  it  is 
nevertheless  still  reckoned  as  a  distinct  species.  A  crystal  of  Lapis- 
lazuli  was  seen  to  consist  of  blue  and  of  white  portions,  neither  of 
which  are  however  homogeneous.  Blue  sodalite,  Jadeite,  from  China,  is 
probably  m'onosymmetrical,  as  the  depolarisation  directions  are  inclined 


MINERALOGICAL  CHEmSTRY.  991 

to  the  fibres,  formerly  only  known  in  the  form  of  ancient  axe  heads. 
The  oxygen  ratios  RO  :  R2O3  :  SiOs  vary ;  1  :  2  :  6,  1  :  2  ;  5,  1  :  2  :  7, 
1:3:8;  Cr  =  3"2 — 3'4 ;  H.  =  7.  Ghlormelanite.  Sections  of  Faya- 
lite  from  the  Mourne  Mountains  showed  only  a  few  yellow  transparent 
particles  of  foreign  matter ;  magnetite  could  be  extracted ;  specimens 
from  Fayal  show  inclined  depolarisation  directions  (7°),  and  so  are 
perhaps  not  rhombic. 

Phosphates. — Monazite,  from  Norway,  contains  numerous  yellow 
and  brown  particles  (ferric  oxide),  a  fiocculent  substance  amounting 
sometimes  to  one-third  of  the  whole,  and  some  American  specimens 
contain  numerous  coloured  needles.  Svanbergite  (Sweden)  owes  its 
yellowish-red  colour  to  streaks  of  enclosed  ferric  oxide.  GryptoUtc. 
The  needles  of  this  substance  lie  parallel  to  each  other,  and  to  the 
axis  of  the  enclosing  apatite  ;  the  depolarisation  directions  are  not  in- 
clined to  the  length  of  the  prisms  -,.  the  apatite  also  encloses  ferric 
oxide  scales  and  brown  flocks  of  an  unknown  mineral.  Cacoxene 
(Bohemia)  needles  show  no  dichroism,  but  inclined  depolarisation 
directions,  5 — 8°. 

Arseniates. — Arsenosiderite. — The  fibres  are  only  transparent  when 
very  thin,  and  then  appear  to  have  parallel  depolarisation  directions, 
and  to  show  no  dichroism  or  absorption. 

Sulphates. — Aluminite  from  Halle  consists  of  prisms  with  angles 
of  107 — 108°,  towards  which  the  depolarisation  direction  is  inclined  at 
48°;  they  are  0*04  mm. -long,  and  0*004  mm.  thick.  The  needles  from 
Epernay  described  by  Kenngott  as  Felsobanyite,  do  not  act  on 
polarised  light,  and  are  therefore  something  different.  H.  B. 

New  South  Wales  Minerals.  By  A.  Liversidge  (/.  Boy.  Soc, 
N.S.W.,  14,  213 — 225). — Alunogen. — Fibrous  masses  made  up  of 
long  acicular  crystals,  white  with  silky  lustre  like  satin-spar.  Found 
as  an  efflorescence  in  a  sandstone  cave  near  Wallerawang ;  very  com- 
monly met  with  elsewhere  in  the  caves  and  overhanging  ledges  of  the 
sandstone  rocks  of  the  Colony. 

SO3.  AlA-  II2O.  K,0.  Na.O.     Insol.  and  loss. 

34-685        15-198        47-535        0337         0-931         1*314  =  100 

These  numbers  agree  nearly  with  the  formula  AL03,3S03  +  ISHjO. 
Another  specimen  from  the  same  place  was  found  to  contain  a  con- 
siderable quantity  of  magnesium  sulphate  (3G-8  per  cent.  MgS04). 

Andradite  (common  garnet). — Associated  with  magnetite  at  Waller- 
awang ;  brown,  rather  dull.     Crystallised  in  rhombic  dodecahedrons. 

SiOj.       AI2O3.       FeA-        FeO.       MiiO.        CaO.         K.,0. 
34*164    3-251     29*435     0*931     0*553     28*303     0-341 

NajO.   CO2.   H2O. 

0-186  1-982  0*322  =  99*468 

Atacamite. — Crystallised  in  radiate  groups  of  small  acicular  crystals. 
Bark  olive-green  with  vitreous  lustre,  apple-green  streak.  Translucent. 
New  South  Wales,  but  exact  locality  unknown. 
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CnO. 

CuCls.  SiOa  and  insol 

HaO.d)             H2O.  f2) 

64-709 

13-218         7-599 

13-955        0-536  =  100-017 

^  Combined. 

2  Lost  at  105°. 

Bismuthite. —  Dull  grey  or  white  earthy-looking  rolled  fragments, 
usually  about  the  size  of  a  pea,  but  sometimes  in  larger  pieces.  Frac- 
ture dull  earthy.  H.  =  3  to  4.  From  Pond's  Creek ;  found  also, 
with  stream  tin,  over  most  parts  of  the  New  England  tin  district. 

SiOg.  BigOg.    AI2O3  and  FcaOa.      COo.  H2O. 

4-695         76-061  1-983  5-426         11-835  =  100 

These  numbers  do  not  agree  with  the  usual  formula  of  bismuthite, 
the  specimen  being  contaminated  with  silica,  alumina,  &c. 

Gacholong. — Opaque,  porcelain-white,  passing  into  white  opal.  Ad- 
heres strongly  to  the  tongue.  H.  =  5  to  6.  Sp.  gr.  1-884.  From  the 
Tumut  river. 

Si02.  AI2O3.  CaO.  MgO.  HgO.d)  H20.(2) 

88-811        1-206        1-134        0-485        5-185        2-553  =  99-374 
1  Combined.  2  oi^en  off  at  105°. 

Chloropal. — In  veins  in  the  basalt  at  Two-mile  Flat,  near  Mudgee. 
Pistachio-green,  and  yields  a  green  powder.  Somewhat  fibrous  in 
parts ;  looks  like  a  decomposition-product.  Friable.  Fracture 
splintery  to  earthy.  H.  =  2-3.  Sp.  gr.  =  1-94.  Smells  like  clay 
when  breathed  on.  Before  the  blowpipe  it  blackens,  does  not  fuse, 
becomes  magnetic.  Hydrochloric  acid  decomposes  it,  with  separation 
of  silica. 


SiOj. 

FejOa.           Mn.          CaO.         MgO.         Na20. 

K2O. 

49-657 

29-108       trace       2-606       0-508       0-599 

5-224     12-313  =  100-185 
1  Combined.                                        2  ^^  105°. 

0-170 

Copper. — Diffused  grains  of  metallic  copper  occur  in  a  dark-grey 
porphyritic  phonolite  near  Kiama. 

Ghrysocolla. — From  Whecco.  Massive.  Bluish-green,  much  darker 
outside  than  within.  Fracture  somewhat  splintery  and  concho'idal. 
H.  =  4.     Sp.  gr.  2-37  to  243. 

SiOo.  CaO.      Iron  oxide.  H2O  (comb.).  HgO  (at  120°). 

43-11         35-28        trace  9-40  11-92       =  99-71 

These  numbers  do  not  answer  to  the  usual  formula.  Probably  some 
of  the  silica  exists  in  the  free  state. 

Grossularite  (Lime-alumina  Garnet). — From  near  Mudgee.  Of  a 
rich  dark-brown  colour.  Translucent.  Imperfectly  crystallised  in 
groups  of  large  rhombic  dodecahedrons. 

SiOa.        AI2O3,      FeiOg.       FeO.       MnO.         CaO.       MgO.       CO^. 
40-517     19-906     0-285  .  3-16^     3*700     32-245  traces  0-254=100072 
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Ralloysite. — Black ;  brittle.  Fracture  conchoidal.  Makes  a  black 
streak  on  paper.  Somewhat  greasy  to  the  touch ;  does  not  adhere  to 
the  tongue.  Soft,  readily  scratched  by  the  nail,  leaving  a  shining 
streak.     Found  near  Berrima. 

SiOj.  AI2O3.  CaO.     H^O  (comb.).     Hp  (at  105''). 

45-289         38-547         trace         12-840  3-047     =  99-723 

Hematite. — Very  common  on  the  Hawkesbury  sandstone.  Gives  a 
red  streak.     Sp.  gr.  4-49.     From  the  neighbourhood  of  Sydney. 

SiOg.      AI2O3.      FesOg.        FeO.       MnO,CaO,MgO.  H2O  (at  105°). 
4-210    0-713     90-555     3-632  traces  0646         =  99-756 

A  very  good  iron  ore,  though  often  mixed  with  sand  and  other 
impurities. 

Brown  Hematite. — (1).  From  the  neighbourhood  of  Jamberoo.  Mas- 
sive, somewhat  vesicular  in  plates.  Colour  dark  brown  to  pitch-black. 
Streak  brown.  Sp.  gr.  3-52.  (2).  Found  with  the  titaniferous  iron  ore 
of  Uralla.     Massive.     Sp.  gr.  3-611. 

FeoOg.  FeO.  MnO.  CaO.  MgO.  AI2O3.  SiOj. 
(1.)  77-155  —  0-428  0-257  trace  1-232  8-507 
(2.)     77-132     3-526     0-940     2022     ti-ace     0-159     3-782 

HsO.^i)       HoO.t^) 

11-872     1-335  =  100-786 

10-652=»    1-787*  =  100 

1  Combined.         "  Lost  at  105°.         ^  Combined  (by  (life.).         "  Lost  at  100°. 

Limonite  or  Clay-hand  Iron  Ore. — (1)  From  Wall  era wang ;  taken 
from  the  outcrop  of  a  seam,  and  probably  altered  by  the  action  of 
bush-fires,  since  the  proportion  of  water  is  much  below  the  calculated 
amount ;  moreover,  the  mineral  contains  a  trace  of  magnetic  iron, 
and  yields  a  powder  of  dark  chocolate  instead  of  the  usual  yellow 
colour;  (2)  and  (3)  Wallerawang;  (4)  Jamberoo;  dark  reddish- 
brown,  with  the  aspect  of  a  clay  or  shale,  which  in  fact  it  is.  Struc- 
ture somewhat  laminated.  Fracture  flat  conchoidal,  with  dull  earthy 
surface.  Sp.  gr.  2-73.  (5.)  Limonite  concretions.  Small  nodules,  of 
spherical  or  elongated  shape,  some  having  a  wrinkled  or  corrugated 
surface.  Structure  concentric,  occasionally  radio-fibrous  in  the  outer 
portions.    Sp.  gr.  3-52.     H.  3 — 4.     Streak  or  powder  yellow. 
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1.        2.        3.  4.  5. 

Fe-A 85-32  78-96  77-29  13-02  81-78 

FeO 0-52  0-67  0-46  1-26  — 

MnO 1-60  2-43  076  026  056 

CaO 0-35  0-65  0-19  0-16  0-50 

MgO    0-29  0-14  0-28  trace  trace 

AI2O3    2-13  1-38  1-20  1507  0*63 

SiOs  (insol.)  3-63  3-66  8*34  57-26  5-82 

„    (sol.) 0-51  0-07  0-27  —  — 

P2O5 trace  trace  trace  trace  — 

S 0-04  trace  trace  —  — 

H2O  (combined) 4-17  10-29  10-07  11-00  7*30 

„    (hygroscopic)    ..        1-31          1-35          0-97  1-45  3-17 

99-87        99-60        99-83        99-48        99*76 
Metallic  iron  per  cent, 
in  Fe^Oa  and  FeO  . .      60-13         55-80         55-46  —  — 

Magnetite. — From  a  vein  at  Wallerawang,  where  it  is  associated 
with  a  vein-stuff  composed  of  a  ferruginous  garnet.  The  magnetic 
and  non-magnetic  portions  were  separated  by  a  magnet  and  analysed ; 
but  it  was  found  impossible  to  obtain  the  magnetite  quite  free  from 
the  vein-stuff,     (a.)  Magnetic.     (6.)  Non-magnetic. 

FeoOg.  FeO.  MnO.  CaO.  MgO.  AI2O3.  SiOs-  COj. 
(a.)  70-47  6-91  2-39  6-96  0-20  1-97  9-26  — 
(5.)       35-91     0-56     1-62     24-44    1-00     1-13     32-54     1-66 

Zn,Ni.     HaO.d)  HgO.fs) 
(a.)     0-13     1-69     0-26  =  100-24 
(fe.)       —      1-14     0-21  =  100-21 
1  Combined.  2  Qi^en  off  afc  100°. 

Of  the  silica,  0*65  in  the  magnetic,  and  3-88  in  the  non-magnetic  por- 
tion, is  of  the  soluble  modification.  The  magnetic  portion  contains 
also  traces  of  sulphur  and  phosphoric  oxide. 

The  non-magnetic  portion  answers  to  the  general  formula  of  iron- 
lime  garnet,  3CaO,  2Si02  +  FcsOa,  Si02. 

Hausmannite  ? — A  hard  compact  mineral,  with  a  very  minute  crys- 
talline structure ;  found  in  the  Wellington  district.  Strikes  fire  with 
steel.  Fracture  conchoidal.  Colour  dark  iron-grey.  Sp.  gr.  6*466. 
H.  =  6-5.  Dissolves  in  strong  hydrochloric  acid,  eliminating  chlorine 
and  leaving  a  white  residue. 

SiOg.       AI2O3.     FesOg.         MnO.        MnOg.     CaO,MgO. 
11-78       4-06       3-15       31-52       50-12       traces     =     100*63 

Menaccanite. — A  variety  of  titaniferous  iron  found  in  the  river 
deposits  near  Uralla,  in  the  form  of  black  pebbles,  with  submetallic 
lustre.     Sp.  gr.  4-44. 

SiOa.  TiOa.  AI2O3.  Fe.  O.       CaO,MgO. 

9*49         44-51         14-80         23*02         8-18       traces   =  100 
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The  iron  exists  both  as  ferrous  and  as  ferric  oxide,  the  former  pre- 
dominating ;  but  as  it  is  not  easy  to  estimate  accurately  the  propor- 
tion of  ferrous  oxide  in  a  difficultly  soluble  mineral  like  this,  the  total 
iron  has  been  stated  as  metallic  iron,  and  the  oxygen  estimated  by 
difference. 

Pyroxene. — From  Oberon.  Green ;  more  or  less  decomposed,  retain- 
ing only  traces  of  previous  crystallisation.  Soft  and  fragile.  Sp.  gr. 
3-48. 

SiOs.     AlA-   FeaOa.    FeO.    MnO.     CaO.      K^O.    Js^a.0.  HoO  (at  100°). 
35-32    5-92    28-56    1-81    4-06    22-75    0-38    0-22        0-21     =  99-23 

Scheelite. — From  the  Victoria  Reef  Gold  Mine,  Adelong.  Massive, 
with  a  portion  of  a  crystal  showing  on  one  side,  of  an  amber  colour, 
translucent,  with  resinous  lustre,  and  splintery  fracture ;  brittle. 
H.  =  4  to  5.  Sp.  gr.  6*097.  It  is  associated  with  a  dark-green  chloritic 
vein-stuff. 

WO3.  CaO.  AI2O3.         MgO.     Loss  at  red  heat. 

79-53        19-14        0-58        0'U7  0-25  =  99-57 

These  numbers  correspond  with  the  formula  CaWOs. 

Siderite  or  Ferrous  Carbonate. — Difiused  through  a  compact  grey 
daystone  from  the  neighbourhood  of  Jamberoo.  Sp.  gr.  =  2-79.  The 
following  analysis  was  made  of  the  whole,  as  the  particles  of  siderite 
could  not  be  separated. 

OO2.      FeO.      MnO.  MgO.      AlA-        SiOa-      TiOa-     II.2OM)    II.O.(2) 
7-82     12-87    1-05    trace     22-«4     42-29    0-72    11-92    093  =  100*44 
1  Combined.  -  Given  off  at  100°. 

Tinstone  or  Gassiterite. — A  specimen  of  almost  black  stream  tin- 
stone from  the  Jupiter  Mine,  Vegetable  Creek,  New  England. 

SnOa.  TiOa.         AI2O3.         SiOa-         Fe-A. 

89-92         0-69         6-75        0-80         2-30  =  100-46 

Wolfram. — Found  in  quartz  veins,  with  tinstone  at  Inverell.  Bronze- 
Wack,  with  submetallic  lustre.  Opaque.  Structure  lamellar,  with 
only  traces  of  crystal  faces.  Contains  77-64  WO3,  18-76  FeO,  and 
4-12  MnO  =  100-52. 

A  pink  schistose  mineral  imbedded  in  the  slates  and  other  rocks  at 
the  south-east  corner  of  Rocky  Ridge,  gave  by  analysis  61-95  per 
cent.  Si02,  24-12  AI0O3,  3-40  Fe.Oa,  122  FeO,  7-85  CaO,  and  1-33 
water  (=  99-87)  ;  evidently  a  product  of  decomposition.         H.  W. 

Mineralogical  Notices.  By  V.  v.  Zepiiarovich  (Zcitchr.  f.  Kryst. 
u.Mm.,  5,  96;  Jahrb.  f.  Min.,  1881,  Ref.,  2,  162— 166).— P hill ipsite 
from  Salesi  in  Bohemia. — This  mineral  occurs  in  the  cavities  of  a  vein 
of  felspathic  basalt,  in  the  lignite  beds  of  the  above  locality,  together 
with  analcime,  phacolite,  and  calcite.  It  exhibits  the  known  faces 
OP,  ooPoo,  coP,  together  with  ooPob,  —  5Pcb,  and  lastly  a  face  in  the 
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zone  ooP  :  ooP<^,  apparently  corresponding  with  the  face  coP2  men- 
tioned by  Streng.  Axes a:b:c  =  0-6991  :  1  :  1  :  2124  ;  B  =  55°  34'. 
Three  kinds  of  complex  crystals  were  recognised  by  external  characters, 
viz.,  twins  according  to  OP,  doable  twins  according  to  OP  aud  Pcb, 
and  a  combination  of  three  of  these  double  twins  with  ooP  as  twin- 
plane. 

The  analcime  crystals,  which  were  somewhat  furrowed,  exhibited 
the  face  202,  and  on  one  crystal  ooOco  was  observed.  The  calchte^ 
yellowish  or  grey,  exhibits  — 2R,  or  occurs  in  the  spathic  form. 

There  also  occurs  a  very  soft  greenish-black  substance  in  the  form 
of  a  thin  finely  botryoidal  crust,  sometimes  covered  with  a  lighter 
layer  of  ash-grey  or  greenish-blue  grey  colour,  or  having  a  scaly 
structure  from  interstratification  with  the  latter.  This  substance  ap- 
pears to  be  a  decomposition-product  of  an  iron  carbonate,  and  contains, 
according  to  qualitative  analysis,  Si02,  PejOa,  FeO  (in  small  quantity), 
CaO,  MgO,  and  HjO,  and  may  perhaps  be  regarded  as  chlorophaeite, 
having  its  ferrous  oxide  for  the  most  part  converted  into  ferric 
oxide. 

With  regard  to  the  paragenesis  of  these  three  minerals,  the  author 
remarks  that,  supposing  them  to  have  been  formed  essentially  at  the 
same  time,  the  substance  resembling  chlorophaeite  always  forms  the 
substratum,  then  follow  in  order  caleite,  analcime,  phillipsite,  and  a 
second  formation  of  caleite, 

II.  Umenite  from  the  Kapruner  -  TJi'drl  in  the  Pinzgau.  —  This 
mineral  belongs  to  the  varieties  containing  a  medium  amount  of 
titanic  oxide,  and  forms  thin  layers  with  irregular  surfaces,  iutergrown 
with  quartz,  or  freely  implanted  in  its  cavities.  It  is  associated  with 
scaly-granular  groups  of  blackish -green  chlorite,  and  with  rhombo- 
hedral  caleite  containing  small  quantities  of  magnesium  and  iron,  im- 
bedded in  the  quartz.  The  caleite  is  brownish,  and  shows  on  its  dull 
faces  distinct  marks  of  erosion,  some  of  the  individual  crystals  having 
been  completely  dissolved,  leaving  corresponding  cavities.  According 
to  Peters,  this  ilmenite  occurs  at  the  boundary  of  gneiss  and  mica- 
slate. 

III.  Minerals  from  the  Iron  Mine  of  Morawicza  in  the  Bannat. — 
1.  Metamorphosis  of  a  m^ineral  of  the  Augite  group. — In  a  large  block  of 
garnet  in  this  mine  there  was  found  enclosed  a  very  soft  dark  brown 
substance  having  a  red  streak,  little  or  no  lustre,  and  a  texi;ure  like 
that  of  many  actinolite  groups.  It  contained  particles  distinguished 
from  the  rest  of  the  mass  by  their  superior  lustre  and  hardness,  also 
cavities  lined  with  ill-defined  crystals  of  the  same  substance,  togethe? 
with  small  crystals  of  quartz  and  garnet  and  lamellfB  of  iron-glance. 
The  analysis  of  the  mass  did  not  reveal  the  existence  of  any  definite 
chemical  compounds,  but  from  the  occurrence  in  it  of  the  minerals 
just  mentioned,  and  its  separation  into  prismatic  portions  which  may 
be  attributed  to  its  original  cleavability,  the  author  infers  that  it  is  a 
transformation-product  of  fowlerite. 

2.  Grammatite  (asbestiform  tremolite)  from  the  Eleonora  shaft. 
This  mineral  forms  greenish- white  to  oil-green  groups,  having  a  silky 
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lustre,  and  made  up  of  closely  packed  radiofibrous  spheroids.  Fine- 
grained magnetite  occurs  in  the  middle  of  the  structure  and  between 
the  fibres,  or  crossing  them  externally.  According  to  Hidegh,  the 
gramma tite  is  composed  of  56'93  per  cent.  Si02,  0*64  AI2O3,  21' 73 
MgO,  15-12  CaO,  8-87  FeO,  0-37  MnO,  and  1-25  matter  lost  by  igni- 
tion (total  99*91),  whence,  neglecting  the  alumina  and  the  loss  by 
ignition,  may  be  deduced  the  proportion  Si02  :  Mg(Fe,  Mn)0  :  CaO 
=  3-51  :  2-23  :  1  and  SiOs  :  RO  =  1*09  :  1.  Sp.  gr.  =  2-987.  Thin 
splinters,  melting  easily  before  the  blowpipe  to  a  light  green  blistered 
glass. 

Another  occurrence  of  grammatite  "  enclosed  in  very  compact  mag- 
netite," exhibits  similar  relations,  the  greenish-white  substance,  as  in 
the  former  case,  having  but  little  hardness,  and  its  fibres  being  more 
easily  separated  one  from  the  other  than  those  of  the  oil-green  sub- 
stance. The  author  therefore  regards  the  former  as  a  modification 
resulting  from  substantial  alteration  of  the  latter. 

3.  Serpentine  from  the  Jupiter-Taghaii. — A  fibrous  green  serpentine, 
having  a  texture  very  much  like  that  of  the  last- described  mineral; 
may  be  separated  from  serpentine  of  a  somewhat  darker  oil-green  to 
finch-green  colour.  According  to  an  analysis  by  Hidegh,  it  con- 
tains 42-33  per  cent.  Si02,  43-08  MgO,  1-88  FeO,  and  13-63  HoO 
(total  100-92),  besides  traces  of  MnO,  but  no  alumina  or  alkalis. 
SiOa  :  RO  :  H2O  =  2  :  3  :  12  :  2'14.      Sp.  gr.  =  2-55. 

According  to  a  communication  from  A.  Veszely,  this  serpentine 
occurs  in  bands  in  a  compact  garnet.  The  author  thinks  it  probable 
that  this  fibrous  serpentine  is  a  far-advanced  alteration  of  grammatite, 
although  the  latter  does  not  occur  in  the  Jupiter-Tagbau,  Magnetite 
is  also  present  in  this  locality,  and  the  examination  of  thin  sections 
reveals,  as  accompanying  minerals,  steatite-scales,  calcite,  and  lud- 
wigite. 

4.  Calcite  is  also  found  in  large  pale  bluish-green,  pistachio-green, 
or  yellowish- white  crystals,  with  the  faces  R3  or  •— ^R  predominant; 
also  on  small  peach-blossom-coloured  scalenohedrons  of  later  forma- 
tion. H.  W. 

Crystals  of  Metallic  Copper  from  the  Mines  of  Coro-Coro  in 
Bolivia.  By  I.  Domeyko  {Jakrh.  /.  Min.,  1881,  2, 178).— These  crys- 
tals belong  to  the  well-known  pseudoraorphs  of  copper  after  aragonite, 
which,  when  they  occur  in  large  quantity,  exhibit  all  the  phases  of 
transformation  of  the  perfectly  pnre  trilling  of  aragonite  into  nearly 
pure  metallic  copper.  The  structure  of  these  Bolivian  pseudomorphs, 
and  their  occurrence  together  with  unaltered  aragonites,  in  a  clay 
impregnated  with  solutions  of  sodium  chloride  and  copper  salts, 
ilfford,  according  to  the  author,  the  conditions  which  may  determine 
the  separation  of  copper  under  the  influence  of  electric  currents  some- 
what in  the  manner  of  Becquerel's  electro-capillary  apparatus. 

H.  W. 

Gallium  in  American  Blendes.  By  H.  B.  Cornwall  (Amer. 
Chem.  J.,  2,  44). — The  compact  greyish  blende  of  Friedensville  and 
the  yellow-brown  blende   of   Phcenixville,    Pa.,   were  found  by   the 
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author  to  contain  a  comparatively  large  quantity  of  gallium.  In 
specimens  from  Joplin,  Ms.,  Warren,  N.H.,  and  EUenville,  N.Y., 
gallium  was  recognisable  by  the  spectroscope.  H.  W. 

Fredricite,  a  Mineral  Resembling  the  Pahl-ore  from  Palu. 

By  H.  Sjogren  {Jahrh.  /.  Miyi.,  1881,  2,  Ref.  31— 32).— This  mineral 
occurs  in  pieces  as  large  as  a  walnut  in  a  vein  of  coarsely  crystallised 
galena,  which  contains  also  geocronite.  It  is  most  nearlv  related  to 
arsenical  fahl-ore,  but  diflfers  in  its  denser  form,  darker  colour,  and  in 
containing  lead,  tin,  and  silver.  It  is  opaque  and  iron-black,  has  a 
strong  metallic  lustre,  and  a  fine  conchoidal  fracture ;  but  evidences 
of  crystallisation  are  absent ;  somewhat  brittle  ;  streak  black  ;  some- 
times tarnished.  H.  =^  3'5.  Sp.  gr.  =  4*65.  It  decrepitates  and 
then  melts  easily  before  the  blowpipe.  The  analysis,  which  was  not 
conducted  in  the  usual  manner,  gave  : — 

Cu.         Fe.         Pb.        Ag.       Sn.         As.  Sb.  S, 

42-23     602     3-34    2-87     1-41     17-11     trace     27*18  =  100-16 

Hence  the  formula  4(Cua,Fe,Pb,Ag2,Sn)S.As2S3,  which  agrees  exactly 
with  that  of  arsenical  fahl-ore.  The  only  other  mineral  containing 
tin,  found  in  Sweden,  is  tinstone,  and  this  occurs  as  a  great  rarity. 

H.  B. 

Bismuth  Ores  of  Bolivia^  Peru,  and  Chili.  By  I.  Domeyko 
{Annales  des  Mines  [7],  18,  538;  Jahrb.  /.  Min.,  1881,  2,  Ref.  158). 
— Bolivia  is,  according  to  the  author,  the  richest  of  all  the  countries 
in  bismuth.  The  ores  are  usually  associated  with  tinstone,  and  some- 
times with  silver  and  gold.  The  quantities  of  bismuth  found  in  Peru 
and  Chili  are  comparatively  small. 

The  bismuth-ores  of  Bolivia  consist  of  sulphides,  oxides  and  metallic 
ores. 

1.  Sulphur-ores.  BoUvite,  BigSa,  BijOa,  apparently  rhombic,  found 
at  Tazna. — Blsmuth-glanoe  occurs  chiefly  at  Chorolque,  near  Tazna. — 
Bismuth-copper  sulphide  :  from  the  mines  of  Cerroblanco  in  the 
Chilian  province  of  Atacama. — Bismuth-silver  sulphide.  Found  by 
Pfliicker  in  the  Santa  Matilda  de  Morocochu  mine  in  Peru. 

2.  Oxides.  Taznite.  Chlorarsenate  and  Chlorantimonate  of  Bis- 
muth ;  occurs  at  the  outcrop  of  the  veins. — Bismuth  Hydroxide.  Com- 
pact and  earthy,  the  most  abundant  of  the  Bolivian  bismuth  ores. — 
Hydrated  Bismuth  Silicate  :  accompanies  the  bismuth- glance  of 
Chlorolque. 

3.  Metallic  Ores.  Native  Bismuth. — Of  rather  frequent  occur- 
rence in  Bolivia ;  found  together  with  oxysulphide  at  Tazna ;  contains 
no  tellurium.  In  other  localities  it  is  associated  with  gold.— -Telluric 
bismuth,  and  bismuth-silver.  H.  W. 

Calcspar  in  Basalt-tufa  from  Owener  Bolle.  By  Leuze 
(Jahrb.  f.  Min.,  1881,  2,  Ref.  23— 24).— In  the  basalt-tufa  of  a  hill— 
the  so-called  Bolle — -in  the  neighbourhood  of  Owen,  near  Kirchheim 
and  Teck  in  Wiirtemberg,  calcspar  crystals  occur  in  considerable 
numbers,  besides  zeolites   and    other  minerals,  in   all  the  clefts   and 
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hollows  in  the  rock.  These  crystals  are  very  perfect  and  as  clear  as 
Iceland  spar,  and  are  interesting  through  the  occurrence  of  +  E.  and 
—  R  and  numerous  faces.  They  are  often  covered  by  a  second  crys- 
tallisation with  an  acute  rhombohedral  type.  The  author  describes 
the  crystallographical  examination  of  the  older  crystals.  +  B.  some- 
times occurs  alone,  and  only  then  with  smooth  lustrous  faces.  —  R 
generally  occurs  with  +  R,  the  two  forming  a  hexagonal  pyramid ; 
the  —  R  faces  are  always  lustrous.  coR  and  coP2  are  always  short. 
— ^R  is  sometimes  rather  rounded.  —  2R  and  |P2  occur  frequently. 
Zippe  observed  this  only  as  a  rarity  on  crystals  from  Montecchio, 
Maggiore.     In  some  cases  all  these  forms  occur  together.         H.  B. 

Sample  of   Diadochite    from    the    Vedrin   Mine.      By    F. 

Dewalque  (Jahrb.  f.  Min.,  1881,  2,  Ref.  30). — In  appearance  like  the 
earthy  variety  described  above,  but  consists  of  crystalline  needles 
0*005 — O'Ol  mm.  long,  which  appear  to  be  monosymmetrical,  judging 
by  their  action  on  plane  polarised  light.  Sp.  gr.  =  2-27.  It  gave  on 
analysis : — 

Insoluble 
AI2O3.     FeOa.       P2O5.       AsoOg.        SO3.        HgO.         CaO.     residue. 

0-8       39-8       15-9       trace       13*9       287       trace       0-9  =  100-0 

H.  B. 

Two  Varieties  of  Diadochite  (Phosphato-sulphate  of  Iron) 
found  in  the  Coal  Mine  at  Peychagnard  (Isdre).  By  A.  Carnot 
(Jahrb.  f.  Min.,  1881,  2,  Ref.  29— 30).— The  two  varieties  often  occur 
on  the  same  specimen ;  one  is  bright  brown  and  semi-trausparent, 
with  a  conchoidal  fracture  and  glassy  lustre  ;  the  other  is  yellowish- 
white,  perfectly  opaque,  has  an  earthy  fracture  and  is  dull ;  other 
specimens  are  intermediate  in  appearance ;  the  sp.  gr.  varies  from 
2*22  to  2'10 ;  both  forms  are  quite  amorphous,  and  are  easily  rubbed 
to  powder  between  the  fingers.  Analyses  of  the  brown  (1)  and  of  the 
yellow  (2)  varieties  are  given,  also  the  (3)  analysis  of  a  sample  from 
Huelgoat  by  Berthier ;  the  formula  2(Fe.,P,08)  +  Fe4S30i5  +  SOH^O 
requires  the  percentages  given  in  No.  4. 


Fe^Oa. 

P2O5.         As,05. 

Sb.Ps.         SO3. 

HaO- 

(1.)  36-63 

16-70         0-45 

—         13-37 

32-43 

(2.)  36-60 

1717          — 

—         13-65 

32-20 

(3.)  38-5 

17-0 

0-5        13-8 

30-2  (by  difF.) 

(4.)  37-56 

16-67         — 

—        14-08 

Organic 

31-69 

CaO.          MgO. 

substances. 

(1.)  0-30         trace 

—              = 

99-88 

(2.)  0-15         trace 

trace          = 

99-77 

(3.)    —             — 

—             = 

100-00 

(4.)    ~            - 

—             = 

100-00 

Dufrenoy  remarks  that  the  formation  of  this 

miaeral  at  Huelgoat 

i 


depends  on  the  pyrites  and  lead  phosphate  occurring  there  ;  and 
Rolland  explains  its  occurrence  at  Peychagnard  by  the  water  filtering 
through  the  fossil  limestone  occurring  with  the  coal,  and  so  taking  up 
ferrous  oxide,  sulphuric  acid,  and  phosphoric  acid.  H.   B. 
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Artificial  Production  of  Vivianite.  By  J.  Giraedon  (/.  Pharm. 
[5],  4,  14 — 16). — "  Spent"  bone-black  (that  which  has  been  used  for 
decolorising  sugar  solutions)  when  ignited  leaves  a  semi-fused  mass  of 
a  colour  varying  from  that  of  verdigris  to  that  of  ultramarine,  due  to 
the  formation  of  vivianite.  The  iron,  which  originally  is  not  found  in 
the  bone-black,  is  introduced  during  the  manufacture  by  the  action  of 
the  more  or  less  acid  beetroot  juice  on  the  iron  of  the  vessel,  and  the 
iron  salt  thus  formed  is  retained  in  the  pores  of  the  charcoal. 

Vivianite  has  also  been  obtained  by  fusing  a  salt  of  iron  with  bone- 
black.  L.  T.  O'S. 

Thaumasite  and  Melanophlogite.  By  E.  Beeteand  ;  and  Re- 
marks on  Thaumasite.  By  A.  E,  Noedenskiold  (Jahrh.  f.  Min., 
1881,  2,  Ref.  21 — 22). — In  a  section  of  thaumasite  {Jahrh.  f.  Mm., 
1880,  Ref.  37)  Bertrand  found  calcite,  gypsum,  and  a  third  mineral, 
probably  wollastonite,  verifying  the  optical  behaviour  of  the  first  two ; 
and  according  to  experiments  of  Damour  this  mineral  is  only  a  mix- 
ture of  the  above  three.  To  these  results  Nordenskiold  replied  that 
a  mineral  with  42*2  per  cent,  water,  and  a  sp.  gr.  of  1*877  cannot  be 
a  mixture  of  these  three  other  minerals,  whose  specific  gravities  lie 
between  2*32  and  2*8,  and  two  of  which  are  anhydrous,  whilst  the 
third  contains  only  20*9  per  cent,  water.  It  can  hardly  be  sup- 
posed that  the  calcium  silicate  exists  as  CaSiOg  -f  I2H2O,  which 
would  contain  65  per  cent,  water.  The  specimens  were  obtained  in 
1802 — 1805,  1859,  and  1878,  were  perfectly  homogeneous,  and  had 
identical  composition.  E.  Cohen  has  also  examined  a  specimen  and 
found  it  to  be  a  homogeneous  fibrous  mass,  not  capable  of  optical 
examination,  but  by  treatment  with  dilute  acetic  acid  numerous 
needles  with  inclined  depolarisation  directions  were  obtained ;  a  few 
plates  of  gypsum  were  found,  but  the  presence  of  these  and  of  the 
carbonates  soluble  in  dilute  acetic  acid  in  this  specimen,  are  by  no 
means  sufiicient  proof  of  the  non-existence  of  thaumasite. 

Bertrand  has  shown  by  optical  examination  that  the  apparent  cubes 
of  melanophlogite  consist  of  six  pyramids  whose  apexes  are  in  the 
centre  of  the  crystal,  and  whose  basal  faces  form  the  six  faces  of  the 
cube.  H.  B. 

Composition  of  Descloizite  and  the  Natural  Vanadium 
Compounds  in  General.  By  C.  Rammelsbeeg  {Jahrh.  f.  Min.,  1881, 
2,  Ref.  26 — 28). — The  author  has  obtained  a  rich  lot  of  vana- 
dates from  the  Argentine  Republic.  Descloizite. — Damour,  who  made 
the  first  analysis  of  this  mineral,  considered  the  contained  Mn,  Fe,  Zn, 
Cuand  water  as  mere  mechanical  mixtures,  and  accordingly  gave  it  the 
formula  Pb2V207.  Also  Tschermak's  formula  PbVpOe  for  descloizite 
is  not  certain,  on  account  of  the  incorrect  method  of  analysis;  and 
further,  Frenzel's  descloizite  from  Wanlock  Head  is  another  vanadate. 
Rammelsberg  analysed  dark  (A)  and  light-brown  (B)  crystals. 


CI. 

y.Os. 

PbO. 

ZnO.     MnO. 

H2O.                      Sp.  gr. 

A    ., 

.      0-24 

22-74 

66-48 

16-60    1-16 

2-34  =  99-56     6-080 

B    . 

— 

— 

54-35 

20-93      — 

—                       5-915 

MINER ALOGICAL  CHEMISTRY.  1001 

Whence  R :  V :  H2O  =  1-9:1:  O'S  and  the  formula  R4V2O9  +  Aq.    In 
the  lighter  varieties  equivalent  quantities  of  Zn  and  Pb  are  present ; 
the  darker  contain  some  manganese  replacing  the  zinc. 
Vanadinite. — In  small  brown  (A)  or  yellow  prisms  (B). 

Sp.  gr. 
ZnO  with  a  (containing 

a.        V2O5.        P2O5.         PbO.        little  Mn.  quartz). 

.        r  —  21-32  76-96        0-80  =       —      \    n^o. 

^••\2-36     18-40      0-76       76-73         0-94=     99-19    /    ^^"^^ 
B  . .      2-19     20-88       1-05       74-22         2-48  =  100-82         6-373 

The  author  then  critically  considers  the  other  vanadates.  The 
complete  list  being — 

(1.)   Simple  vanadate,  R'^VaOe.     Dechenite,  PbY206  (?). 
(2.)   Half  vanadate,  Vi"'^^iO^.      Lead  vanadate  from  Wicklow  ac- 
cording to  Thomson,  and  from   Wanlock  Head  according  to  Frenzel, 
Pb^V^O,  (?). 

(3.)  Third  vanadates,  R^YaOg. 

(a.)  Eusynchite  (Pb,Zn),V208. 
(6.)  Araoxen  (Pb,Zn)3(V,As)o08. 
(c.)  Vanadinite,  PbClo  +  3(Pb3V208). 
{d.)  Pucherite  (BiaVaOs). 

(4.)  Quarter  vanadates,  R''4V209. 

(a.)   Descloizite  (Pb,Zn)4Y.09  +  Aq. 
(ft.)  Yolborthite  (Cu,Ca)4Y209  +  Aq. 

The  composition  of  the  following  is  uncertain  : — 

Psittacinite  (Pb,Cu)9Y40i9  -f  9Aq.       See  Genth,  Am.  Journ. 

Soc.  [3],  12,  35. 
Mottramite  (Cu,Pb,Ca)oY20u  +  2Aq. 
Yolborthite  from  Perm,  R"8Y20i3  +  24Aq. ;  R  = 

Cu,Ca,Ba,Mg.  H.  B. 

Crystalline  Form  of  Descloizite.  By  Websky  {Jahrl.f.  ilfm., 
1881,  2,  Ref .  24 — 25).  The  specimens  examined  are  from  the  Argentine 
Republic.  These  lead  vanadates  occur  in  a  vein  with  quartz  and 
brown  ironstone,  and  are  the  alteration-products  of  galena ;  they  occur 
in  thin  scales  and  in  crystals  of  J  to  1  mm.  in  size.  The  vanadinite 
is  always  of  a  pale  leather-yellow  colour,  and  the  descloizite  varies 
from  hyacinth-red  to  a  deep  brown  and  black.  Massive  vanadinite 
occurs  as  pseudomorphs  after  anglesite.  No  cleavage  has  yet  been 
detected  in  descloizite  crystals ;  some  of  these  crystals  have  a  lamellar 
structure,  giving  rise  to  a  metallic  pearly  glance,  the  faces  appearing 
as  if  gilt. 

Descloizeaux  considered  this  mineral  as  rhombic,  but  Websky  places 
it  in  the  monosym metrical  system  with  an  angle  ft  of  89°  26'  and 
a  :  h:  c  =  0*6480  :  1  :  0*8023,  retaining  as  primary  prism  that  of 
Descloizeaux,  but  making  the  -^P  equal  to  +P  and  —  P ;  furthermore  he 
supposes  that  most  of  the  crystals  are  twins,  the  twin  axis  being  the 
normal  to  the  basal  plane.  Numerous  forms  were  measured,  and  the 
results  compared  with  those  of  other  authors,  and  also  with  the  forms 
of  some  allied  minerals.  H.  B. 
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Crystalline  Form  of  Vanadinite  from  Cordoba.  By  Webskt 
(Jahrb.  f.  Mm.,  1881,  2,  Ref.  25— 26).— These  pale  yellow  crystals 
occur  with  descloizite,  as  above  described.  Generally  only  coP,  P, 
and  OP  are  present,  more  rarely  2P2  and  a  pyramidal  hemihedral 
form.  It  is  interesting  that  some  small  thick  prisms  1 — 2  mm.  long 
showed  this  pyramid  of  the  third  order  3Pf  largely  predominating, 
and  also  the  faces  of  coP2.  The  angular  measurements  agreed  with 
those  calculated  from  Urba's  numbers,  a  :  c  =  1  :  0'7122.         H.  B. 

Microlite  from  Amelia  Co.,  Virginia.  By  F.  P.  Dunnington 
{Chem-.  News.,  44,  44). — This  mineral  occurs  with  others  imbedded  in  a 
vein  of  a  "  gigantic  granite  "  enclosed  in  gneiss  and  mica  schist,  with 
the  general  characters  of  the  Montalbau  series.  Schorl  is  very 
abundant  in  the  adjoining  wall-rock.  It  is  found  in  single  crystals, 
varying  in  dimensions  from  one-tenth  to  three-quarters  of  an  inch, 
and  in  larger  crystalline  masses,  of  which  one  was  obtained  weighing 
eight  pounds.  It  occurs  crystallised  in  octohedra  of  the  isometric 
system.  The  hardness  is  a  little  less  than  6 ;  sp.  gr.  5*656 ;  lustre, 
glistening  resinous ;  colour,  wax-yellow  to  brown ;  streak,  pale 
ochreous  yellow,  subtranslucent ;  fracture,  conchoidal  and  very  brittle. 
Analysis  gave  the  following  results  : — 

TagOa.         NbsOg.        WO3.  SnOg  CaO.  MgO.         BeO.         U2O3. 

68-43         7-74        0-30        1*05        11*80        I'Ol        0*34        1*59 

Y2O3.     CcoOaDioOg.    AI2O3.        FesOg.        NaaO.        KgO.  F.  HjO. 

0-23  0-17         0-13        0  29        2-86        0-29        2*85        1*17 

Considering  the  bases  as  replacing  equivalent  amounts  of  calcium 
and  neglecting  the  water,  we  have  the  following  atomic  relations : — 


Ca. 

Ta. 

Nb. 

Sn  and  W. 

F. 

0. 

32-9 

30-9 

5-8 

0-83 

15 

118-6 

If  we  exclude  the  FegOa  and  AI2O3  as  uncombined,  as  they  most 
probably  are,  the  following  formula  may  be  deduced : — 

r  3(Ca.Ta,O0       ^.^^ 
ImCCaWOs)    +  ^bUJ^3. 

From  the  results  of  the  above  analysis  and  also  from  its  crystalline 
habit,  it  appears  that  this  mineral  is  the  one  described  by  C.  U.  Shepard 
as  microlite,  although  it  has  a  composition  different  from  that  origin- 
ally proposed  by  him,  and  corresponding  with  that  suggested  by 
Bush,  viz.,  essentially  a  calcium  tantalate.  D.  B. 

Perowskite  of  Val  Malenco.  By  J.  Steuver  (B.  Accad.  del 
Lincei  [3],  4;  Transunti,  Jahrb.  f.  Min.,  1881,  2,  Ref.  166).— The 
yellow  octohedral  crystals  examined  were  from  Monte  Lagazzalo  in  the 
Val  Malenco  in  the  Valtelline,  where  they  occur  together  with  gamet- 
octohedral  crystals  of  magnetite.  They  are  imperfectly  developed, 
measurable  only  with  the  application-goniometer,  from  29  to  13  mm. 
in  size,  and  are   very  slightly  truncated   on  the  edges  and   summits. 
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Fracture  conclioidal ;  cleavage  very  indistinct,  parallel  to  the  cube- 
faces;  H  =  6"5.  Sp.  gr.  =  3'95.  Colour,  honey-yellow  to  black.  Streak 
light  greyish :  lustre  of  the  yellow  variety,  fatty  to  adamantine ;  of 
the  black,  adamantine  to  metallic.  The  crystals,  like  all  other  perow- 
skites,  are  double-refracting,  but  are  too  opaque  to  admit  of  exact 
determination  of  their  optical  properties.  The  substance  is  infusible, 
reacts  before  the  blowpipe  like  other  perowskites,  and  is  not  attacked 
by  acids,  but  may  be  completely  disintegrated  and  rendered  soluble  in 
water  by  fusion  with  acid  potassium  sulphate.  Gives  by  analysis  35*77 
per  cent,  titanium,  29'61  calcium  (with  trace  of  iron),  and  34'75  oxygen, 
the  formula  CaTiO,  requiring  36-23  Ti,  28-99  Ca,  and  34-78  0.  This 
perowskite  is  the  first  that  has  been  found  in  Italy.  H.  W. 

On  Flint.  By  L.  Ricciardi  (Gazzetta,  1881,  319).— Amongst  a 
number  of  flints  collected  by  the  author  in  the  calcareous  soil  of 
Yizzini,  was  one  of  ovoid  shape,  and  weighing  0165  gram,  the  outer 
layer  of  which,  about  a  centimeter  thick,  consisted  of  a  white  amor- 
phous substance,  whilst  the  interior  exhibited  all  the  characters  of 
true  flint.  The  unaltered  part  is  opaque  and  of  a  wax-yellow  colour, 
spotted  with  white.  In  the  flame  of  a  gas  blowpipe  it  decrepitates 
like  common  salt,  giving  off  water,  and  losing  its  natural  colour.  The 
white  altered  part  also  decrepitates,  but  less  strongly.  Analysis  gave 
the  following  results  : — 


SiOo. 

AI2O3. 

FeO. 

CaO. 

H2O. 

Sp.  gr. 

Unaltered. . 

96-31 

0-30 

0-25 

0-47 

2-81 

=  100-14     2-572  at  22°. 

Altered... 

97-02 

0-32 

3-99* 

0-55 

1-68 

=  102-96     2-520      „ 

The  alteration  in  the  outer  crust  is  probably  due  to  the  action  of 
heat,  inasmuch  as  some  fragments  of  the  unaltered  portion  when 
heated  gave  ofi"  water,  and  turned  white  ;  and  this  view  is  further  sup- 
ported by  the  fact  that  Vizzini  is  situated  in  the  district  of  the  extinct 
volcanoes  of  Val  di  Noto.  H.  W. 

Zoisite.  By  Tschermak  and  Sipocz  (Jahrb.  f.  Min.,  1881,  2,  Ref. 
169 — 162). — The  authors  have  made  a  series  of  crystallographic  obser- 
va.tion8  on  transparent  pale-green  shining  zoisite  crystals  from  the 
mines  of  Ducktown  in  Tennessee.  The  crystals  belong  to  the  rhombic 
system.  Observed  faces  coPcd,  ooP3,  coP2,  coF,  coP^,  coP3,  coP4, 
cxjPdb,  2 Poo,  Pcb,  P,  2P^.  The  most  fully  developed  faces  are  coP, 
coPcb,  coP3,  and  P.  Cleavage  most  distinct  parallel  to  coPob  ;  very 
indistinct  parallel  to  ooPob.  The  angular  measurements  lead  to  the 
axial  ratio  a:  b  :  c  =  061963  :  1  :  0-34925. 

The  optical  characters  are  very  remarkable.  Plates  parallel  to  the 
macropinacoid  exhibit  in  Norremberg's  polarising  apparatus  a  more  or 
less  distorted  interference  figure,  positive  if  only  slightly  distorted. 
The  median  line  is  perpendicular  to  the  macropinacoid.  The  apparent 
nxial  angle  is  greater  than  90°,  and  the  dispersion  /><^f.  In  some 
parts  of  the  crystal  the  plane  of  the  optic  axes  is  parallel,  in  other 
parts  perpendicular,  to  the  brachypinacoid.  The  irregularities  may 
be  explained  on  the  supposition  of  interposed  twin-lamellae,  having 
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the  axis  a  in  common  with  the  principal  individual,  whijst  the  &-axes 
of  the  two  are  nearly  at  right  angles  to  each  other.  According  to 
this,  the  twin-face  would  be  a  face  of  the  dome  3P«^,  inclined  to  the 
axes  h  and  c  at  the  angles  44°  49'  and  44°  11'. 

The  crystals  themselves  do  not  exhibit  any  signs  of  twin-connection, 
but  an  examination  of  thin  plates  in  polarised  light  shows  that  they 
are  built  up  of  a  number  of  individuals  which  have  their  directions  of 
extinction  almost  exactly  parallel  to  each  other,  but  in  other  respects 
are  different  in  optical  orientation.  The  twins  appear  to  be  built  up 
in  such  a  manner  that  the  individuals  are  symmetrically  situated 
with  respect  to  the  dome-face  3Pco,  but  are  intergrown,  not  by  this, 
but  by  the  face  coP.  Probably  also  a  second  law  holds  good,  according 
to  which  the  twin-lamellae  are  inserted  according  to  fPc5b. 

A  crystal  of  zo'isite  from  Pregratten  in  Tyrol  was  found  to  agree 
perfectly  with  that  just  described  in  the  measurement  of  the  angles  r 
but  the  plane  of  the  optic  axes  appeared  for  the  most  part  parallel 
coPoo,  frequently,  however,  parallel  to  OP.  According  to  oldel 
observations  by  Miller,  Des  Cloizeaux,  and  Brogger,  the  crystals 
zo'isite  likewise  exhibit  the  faces  4Pco,  3P3,  6P6,  cxjPI^,  6Pco. 

The  analysis  of  zo'isite  from  Ducktown  gave — 


SiOg. 
39-61 


AI0O3. 
32-89 


FesOg. 
0-91 


FeO. 

0-71 


MgO. 
0-14 


CaO. 
24-50 


H2O. 

2-12  =  100-881 


leading  to  the  formula  H2Ca4Al6Si6026. 

Tyrolese  zois'ite,  which,  however,  is  not  so  pure  as  the  Americai 
gave,  as  the  mean  of  several  analyses — 


39-75 


AI2O3. 
31-45 


0-85 


FeO. 
1-83 


MgO. 
0-13 


CaO. 

24-05 


HoO. 

2-61  =  100-6! 


The  comparison  of  older  analyses  with  the  numbers  calculated  froi 
the    formula   above   given   exhibits   an   agreement    as   near   as   canl 
be  expected  in  the  analysis  of  silicates. 

Comparison  of  Zo'isite  with  Epidote. — These  two  minerals  differ  from 
one  another  in  their  primary  forms  and  in  their  optical  characters,  but 
exhibit  a  certain  similarity  in  some  of  their  angles.  Moreover,  zo'isite 
has  but  one  direction  of  cleavage,  whereas  epidote  has  two.  Chemi- 
cally the  two  minerals  resemble  one  another  very  closely,  excepting 
that  typical  zo'isite  is  an  alumina  compound,  whereas  in  epidote  the 
alumina  is  partly  replaced  by  ferric  oxide;  thus — 

Zo'isite    =  H2Ca4Al2Al4Si60o6  =  Z 
Epidote  =  ,H2Ca4Fe,Al4Si6026  =  E 


Natural  zo'isite  and  epidote  are,  inasmuch  as  the  amounts  of  iron  in 
the  two  are  variable,  isomorphous  mixtures  of  Z  and  E.  The  mixtures 
included  within  the  limits  Z  and  Z2E  crystallise  rhombic,  whereas 
those  between  Z2E  and  E  are  monoclinic.  The  two  silicates  Z  and  E 
are  therefore  isodimorphous.  Zo'isite  from  Ducktown  appears  to  be 
ZisE,  whereas  epidote  from  Untensalzbach  =ZEe,.  H.  W. 
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Composition  of  PoUucite  from  Elba.  By  C.  Rammelsberg  (Jahrh. 
f.Min.,  1881,  2,  Ref.  176).— New  analyses  of  this  mineral  yielded 
the  following  results — (I,  II,  III)  ;  the  numbers  formerly  obtained  by 
the  author  are  given  under  IV — 

I.  II.  III.             IV. 

SiOa     46-48  _  _  _ 

Al^Os  —  17-24  —  16-31 

CS2O  —  30-71  30-53  30-00 

K2O —  0-78  0-41  0-47 

NazO  —  2-31  2-19  2-48 

Loss  by  ignition     ....  2  34  —  —  2*59 

The  water  is  given  off  only  at  a  red  heat.  The  formula  of  the 
mineral  is  RiAlSiaOij.     Sp.  gr.  =  2-885  to  2-897.  H.  W. 

Sillimanite  in  the  Gneiss  of  the  Morvan.  By  A.  Michel-Levy 
(Bull.  Soc.  Min.  de  la  France,  3,  1880,  30;  Jalirh.  f.  Miii,,  1881,  2, 
Ref.  171). — In  the  gneiss  between  the  Park  of  Mont-jeu  and  Mar- 
magne  (Saone-et-Loire),  also  in  the  neighbourhood  of  Mont  Saint 
Vincent,  and  in  that  of  Cantal  (Auvergne),  there  is  very  frequently 
found  a  white,  nacreous,  finely  cauliform  mineral,  which  by  micror 
scopic  examination  is  resolved  into  a  number  of  very  thin  prisms 
(O'Ol  mm.),  vertically  striated,  and  exhibiting  in  polarised  light  the 
characters  of  the  rhombic  system.  The  crystals  cleave  parallel  to  the 
base.  The  white  powder  scratches  glass,  and  is  indifferent  to  acids. 
Sp.  gr.  3'2.  Analysis  gave  on  the  average  42  per  cent,  silica  and 
58  alumina :  hence  the  mineral  is  sillimanite.  It  occurs  in  the  rock 
either  in  irregular  clusters,  or  imbedded  parallel  to  the  strata,  and 
always  in  the  neighbourhood  of  granite-veins  which  traverse  the 
gneiss.  The  author  compares  this  sillimanite  with  a  silicate  which 
Deville  obtained  by  the  action  of  aluminium  fluoride  on  silica  at  a 
red  heat,  and  directs  attention  to  the  fluorine  minerals,  tourmaline, 
and  white  mica,  which  occur  so  frequently  as  enclosures  in  these 
rocks.  H.  W.    ' 

Spodumene  and  its  Alterations :  from  the  Granite-veins  of 
Hampshire  County,  Massachusetts.  By  A.  A.  Julien  (Amer.  J.  Sci. 
[3],  19,  237). — The  investigations  relate  chiefly  to  the  minerals  found 
at  Goshen  and  at  Chesterfield,  Mass.  Analyses  of  spodumene  as  pure 
and"  fresh  as  could  be  obtained  from  Levi  Barrus  Farm,  Goshen  (I) 
and  from  Chesterfield  Hollow  (II)  yielded — 

SiOj.  AI2O3.         FeaOg.         MnO.  MgO.         CaO.  LLO. 

L  63-27         23-73         11 7         064         202         Oil         6-89 

IL  61-86        23-43        273         1-04         155         079         699 

NasO.        K2O.        H2O. 
L  0-99        1-45        0-36  =  100  63 
IL  0-50        1-33         0-46  ==  100-68 

This  composition  agrees  very  nearly  with  the  formula  given  for 
spodumene  by  Doelter  {Jahrh.  f.  Min.,  1879,  603),  viz.,  liioAl.SiiO.a. 
Most  spodumenes  from  the  above-mentioned  localities  are,  however, 
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not  fresh,  but  have  been  converted  into  cymatolite.  The  white  crystals 
thus  metamorphosed  are  of  extraordinary  size  (up  to  35  inches  long 
and  11  inches  broad)  and  exhibit  a  laminated  structure.  Hardness 
1-5  to  2.    Sp.gr.  2-69— 275. 

The  smaller  pseudomorphs  from  Chesterfield  sometimes  enclose  a 
blackish-green  nucleus  of  killinite,  the  larger  ones  a  nucleus  of  spodu- 
rnene  frequently  coated  with  killinite.  Analysis: — I.  From  the 
Manning  Farm,  Goshen.  II.  From  the  Barrus  Farm  (formerly  desig- 
nated by  Shepard  as  aglaite).     III.  From  Chesterfield  Hollow  : — 


SiOa. 

ALO3. 

Fe^Og. 

MnO.         MgO. 

CaO. 

LioO. 

I. 

58-51 

21-80 

0-85 

0-29        1-44 

0-84 

0-19 

II. 

5811 

24-38 

1-66 

0-18        0-75 

0-48 

0-09 

III. 

58-58 

22-28 

NasO. 

1-77 
KoO. 

0-15        0-45 

H2O.     Org.  matter. 

0-93 

0-10 

I. 

6-88 

6-68 

2-40        0-44     = 

100-32 

11. 

2-57 

8-38 

3-01         0-43     = 

100-04 

III. 

9-08 

4-48 

2-08         —      = 

99-90 

These  numbers  lead  to  the  formula  (H,Na,K)6Al6Sii203o  -f  H>( 
The  mineral  therefore  contains  1  mol.  water  to  3  mols.  of  a  silicat 
analogous  to  spodumene. 

Killinite  occurs  less  frequently  as  a  pseudomorph  after  spodumene 
the  cleavage  of  the  original  mineral  being  still  recognisable  in  it 
colour,  greenish- grey  or  olive-green.  Unctuous  to  the  touch.  H.=3' 
Sp.  gr.  2-623 — 2-652.  A  specimen  from  Chesterfield  Hollow  had  tl 
following  composition : — 

SiOo.  AI2O3.  FeO.         MnO.         CaO.         MgO.  CaO.  lA^Ol 

46-80        32-52        2-33        0-04        0-04        0-48        0-77        0-32i| 

NaoO.         K2O.  H2O.     Org.  matter. 

0-78        7-24        7-66        1-14  =  10012 

leading  to  the  formula  H6K2Al4Si502o,  or  H2K2Al4Si50i8  +  2Aq.,  which 
agrees  with  that  of  killinite  from  Killiney  Bay  in  Ireland. 

The  following  pseudomorphs  after  spodumene  are  also  mentioned : — 
(1.)  A  pseudomorph  consisting  of  vein-granite  made  up  of  tnuscovite, 
albite,  and  quartz,  and  traversed  by  large  columns  of  cymatolite.  (2.)  Of 
greenish-yellow  muscovite  more  or  less  intermixed  with  cymatolite. 
(3.)  Of  albite,  generally  intermixed  with  muscovite  and  quartz. 
(4.)  Of  quartz,  rare,  and  containing  more  or  less  mica.  H.  W. 

Arctolite :  a  Mineral  from  Spitzbergen.  By  C.  W.  Blomstrand 
{Jahrh.  f.  Min.,  1881,  2,  Ref.  32— 33).  — This  mineral  occurs  in  the 
form  of  bent  plates  of  about  1  cm.  thick  in  crystalline  limestone. 
It  is  colourless  or  light  green,  and  sometimes  occurs  in  small  prisms  of 
3 — 5  mm.,  having  an  angle  of  124 — 126°.  H.  =  5  ;  sp.  gr.  =  3-03 ; 
difficultly  fusible.     The  mean  of  two  analyses  is  : — 

SiOj.      TiOo.     AI0O3.       FeO.       CaO.       MgO.     NajO.      KoO.     H-.O. 
44-93    0-38     23-55     124     13-28     1030     173     079    3  54  =  9974 
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giving  the  formula  of  prehnite  H3R2Al2Si30i2,  or  if  the  water  is  con- 
sidered as  basic,  the  general  hornblende  formula  is  obtained.  Whether 
the  angle  measured  is  the  prism  angle  of  hornblende  (124°  30')  or 
the  domal  angle  f  Pc5b  of  prehnite  (127°  17')  remains  to  be  deter- 
mined. H.  B. 

Mesolite  and  Scolecite.  By  O.  Luedecke  (Jahrb.f.  Min.,  1881, 
2,  Mem.  1 — 40). — References  are  given  to  all  previous  papers  on 
the  subject,  as  also  an  historical  account.  Natrolite  occurs  in  rhombic 
crystals,  and  according  to  Des  Cloizeaux,  scolecite  is  monosymmetrical, 
but  mesolite  occurs  only  in  asymmetrical  and  twinned  crystals.  The 
author  examined  scolecite,  and  found  it  to  contain  as  large  a  per- 
centage of  soda  as  of  lime  ;  thus  it  would  appear  to  be  mesolite,  but  it 
is  monosymmetrical.  To  clear  up  this  contradiction,  typical  mesolite 
crystals  from  Iceland  were  examined,  but  found  to  be  single  monosym- 
metrical crystals.  Typical  scolecite  crystals  from  the  Fellinen  Alps 
were  examined,  and  found  to  be  asymmetrical  twins,  quite  like  Des 
Cloizeaux'  mesolite ;  other  crystals  previously  examined  by  Rose  and 
Hankel,  were  found  to  be  monosymmetrical  twins,  just  at  described 
by  Rose.  Hence  there  are  both  monosymmetrical  and  asymmetrical 
scolecites  and  mesolites,  and  they  are  isodimorphous.  Since,  from 
numerous  analyses,  mesolite  appears  as  a  mixture  of  scolecite  and 
natrolite,  it  follows  that  the  two  latter  must  be  isomorphous,  and 
there  must  be  mono-  and  a-symmetrical  natrolities  as-  well  as  rhombic 
scolecites  and  mesolites.  In  support  of  this  view  is  the  fact  that 
natrolite  crystals  from  Salesel  and  Aussig  show  depolarisation 
directions  inclined  5 — 6°  to  the  prismatic  edges ;  moreover,  Des 
Cloizeaux  says  that  the  optical  characters  of  galactile — which  in 
composition  resembles  mesolite  —  agree  with  those  of  natrolite. 
Some  of  the  details  of  the  author's  observations  are  as  follows  : — 

Monosymmetrical  scolecites. — Crystals  were  obtained  which  had  been 
examined  by  Riess  and  Rose,  and  were  obtained  from  Iceland,  and 
also  some  crystals  from  Kandallah,  which  Hankel  had  used  in  his 
thermoelectrical  determinations ;  none  of  the  specimens  contained 
sodium.  The  clinopinacoid  is  divided  by  a  fine  line,  towards  which 
striations  run,  making  together  an  angle  of  24 — 26^.  Sections 
parallel  to  the  clinopinacoid  show  the  twin  nature  of  the  crystals,  the 
twin  plane  being  ooPco.  The  depolarising  directions  of  the  two 
crystals  make  together  in  oo^co  an  angle  of  21 — 23°  (i.e.,  those  from 
Iceland),  or  31 — 33°  (those  from  Kandallah)  ;  these  directions  do  not 
lie  symmetrically  to  tlie  fine  line  on  the  surface  of  oo^oo,  but  vary  in 
position,  and  this  is  presumably  due  to  irregularities  of  growth,  for 
the  monosymmetrical  nature  of  the  crystals  is  proved  by  a  section  per- 
pendicular to  cxj^oo  and  to  ooP.  The  planes  of  the  optic  axes  in 
the  two  crystals  are  inclined  32 — 33°  to  each  other,  and  are  at  right 
angles  to  co^co ;  the  optical  axial  angle  itself,  measured  in  an  Adam's 
polariscope,  is  34°  35' for  Li,  35°  36'  for  Na,  and  36°  36'  for  Tl ;  similar 
values  were  found  by  Des  Cloizeaux  ;  the  dispersion  is  horizontal  and 
P<^v.  The  form  of  the  crystals  is  ooP.  cx)4?oo  .  —  P,  often  also 
P ;  the  faces  —  SSS  and  —  3P  are  very  small  when  they  occur.  The 
crystals  from   Kandallah  showed,  in  addition,  the  forms  —  Poo  and 
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GoPoo ;  some  of  these  faces  allow  of  accurate  measurement,  and  gave 
the  following  results  : — 

a'.l:c  =  0-9729  :  1  :  0-3390  ;  B  =  89°  5-4'.      G.    Rose,    mean   of 

many  measurements. 
Do.     =0-9767:1:0-3409;    y3  =  89°   30-3'.      Author,    mean    of 

several  measurements  on  crystals  from  Iceland- 
Do.     =  0-9744  :  1  :  0-3406  ;    /3  =  88°  58-6'.      Author,    a    single 

crystal  from  Kandallah. 

But  the  author  remarks  that  as  Rose  measured  many  crystals,  it 
would  be  better  to  retain  his  axial  relations  for  monosymmetrical 
scolecites. 

Asymmetrical  Scolecites. — Crystals  were  examined  from  Shattigen 
Wichel,  on  the  Fellinen  Alps,  behind  Bristenstock.  They  are  small 
prisms,  0-2 — 1-8  mm.  in  diameter,  terminated  by  four  pyramidal  faces, 
and  are  well  formed ;  some  are  transparent,  others  milky.  That  they 
are  truly  scolecite  is  shown  by  the  analysis  : — 

SiOs.  AI.O3.  CaO.  Na-P.  H2O. 

46-43        25-89        14-07        0-49        13-24 

The  crystals  from  Etzlithalle  are  free  from  sodium.  Those  from 
the  Faroe  Islands  were  small  four-sided  prisms  without  terminations  ; 
they  were  free  from  sodium,  and  could  only  be  examined  optically ; 
they  showed  the  same  behaviour  as  the  other  specimens. 

A  section  parallel  to  the  obtuse  edge  of  the  prism  is  seen  to  consist 
of  two  parts,  whose  depolarising  directions  lay  very  approximately 
symmetrical  to  the  obtuse  edge  of  the  prism,  and  make  with  it— 
towards  the  free  end  of  the  prism — angles  of  16°.  Sections  parallel 
to  the  other  prismatic  edge  (i.e.,  parallel  to  co€oo),  show  throughout 
the  same  depolarisation  direction,  which  makes  with  the  prismatic 
edge  above  an  angle  of  7 — 8°,  hence  the  crystals  must  be  asymmetrical. 
Sections  perpendicular  to  the  prism  consist  of  two  parts,  whose  com- 
bination edge  is  parallel  to  the  brachypinacoid,  and  with  which  edge 
depolarising  directions  and  the  planes  of  the  optical  axes  of  the  two 
halves  make  angles  of  about  8 — 9°.  The  double  refraction  is  negative 
and  p  <^v',  the  axial  angles  measured  in  the  Adam's  polariscope  were 
35°  17'  for  Li,  36°  20'  for  Na,  and  38°  22'  for  Tl.  Crystallographically 
the  twin  plane  and  the  plane  of  symmetry  is  coPob,  and  the  forms  are 
coP|  .  oo|P,  P' .,  P  on  the  right  side,  and  the  same  forms,  but  in  twin 
position,  on  the  left.  From  the  mean  of  many  measurements  on 
Shattigen  Wichel  crystals,  and  from  measurements  on  a  single  crystal 
from  Etzlithalle,  the  axial  relations  for  the  upper  front  right  octant 
were  calculated,  viz.  : — 

a:h  :  c  =  0-9712  :  1  :  0-3576;    a  =  88°  30-1';    y3  =   90°  41-3'; 

7  =  89°  49-2' ;  and 
d:h:c  =  0-9676  :  1  :  0-3484;    a  =  90°  56-3';    /3  =  90°  37-1' dj 

7  =  89°  52-8'.  I 

Mesolites. — The  author  had  not  an  opportunity  to  examine  asym* 
metrical  crystals  as  described  by  Des  Cloizeaux.     Monosymmetrical 


A1,0,. 

CaO. 

MgO. 

Na^O. 

H2O. 

27-57 

9-11 

0-08 

3-64 

12-94 

26-40 

9-61 

— 

5-32 

12-35 

29-04 

7-84 

— 

7-80 

11-75 
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crystals  were  examined  from  (1)  Iceland,  the  same  consisting  of  diverg- 
ing bundles  of  prismatic  crystals  having  free  ends,  and  the  whole  form- 
ing the  lining  of  a  large  cavity  in  basalt,  but  between  the  two  is  a 
clayey  substance,  which  could  not  be  removed,  and  so  influenced  some- 
what the  composition,  which  agrees,  however,  with  Rammelsberg's 
formula :  — 

ISTaaAl^SisOio    +  2Aq.   \ 

2(CaAl,Si30io  +  3Aq).  J  ' 

(2).  Delicate  needles  from  Pflasterkaute.     The  analyses  gave  : — 

SiO^. 

(1.) 46-58 

Calculated . .      46-82 
(2.) 43-83 

Optical  examination  shows  that  the  crystals  were  simple  ;  examined 
through  the  prismatic  faces,  the  depolarising  direction  makes  an 
angle  varying  from  4 — 24°,  but  the  inclination  was  the  same  in  both 
those  adjacent  faces  which  enclose  an  angle  of  91°  10'  (crystals  No.  2). 
Viewed  through  the  clinopinacoid  the  depolarising  direction  makes  an 
angle  of  9°  with  the  front  prismatic  edge  below ;  a  section  parallel 
to  coPco  proved  the  crystals  to  be  monosymmetrical.  The  forms 
observed  are  ooP  .  —  P.P.  and  00^00,  and  the  prismatic  and  pyramidal 
faces  were  striated  by  a  prism  cxj^|f  or  ooi^}f ,  and  a  secondary 
pyramid  respectively.     The  calculated  axial  relations  are — 

Crystals  No.  1.  a.  :  &  :  c  ==  0-9079  :  1  :  0-3226 ;  /3  =  87°  53-6'. 
No.  2.       „         =  0-9241  :  1  :  0-3375;  /^  =  85°  57-8'. 

These  values  agree  fairly  with  those  of  monosymmetrical  scole- 
cite ;  but  if  oo^-if  and  the  secondary  pyramid  be  considered  as  the 
primary  prism  and  pyramid,  then  the  values  for  mesolite  and  scole- 
cite  agree  much  more  nearly.  H.  B. 

Analysis  of  a  Mineral  resembling  Thorite.  By  P.  Collier 
{Journal  of  the  Ayneyrican  Chem.  80c. ,  2,  73). — This  mineral,  probably 
from  the  iron  district  of  Champlain,  is  similar  in  colour,  streak,  hard- 
ness, density,  &c.,  to  thorite  or  orangite.  An  analysis  by  H.  B.  Par- 
sons gave : — 

Si02.  ThO.  PbO.        AI2O,.        Fe.,03.         U.O;,.  CaO. 

19-38         52-07    -     0-40         0-33         401         996         2-34 

MgO.         NaaO.  H.^O. 

0-04        0-11         11-31  =  99-95 

On  account  of  the  large  proportion  of  uranic  oxide  in  the  mineral, 
the  author  proposes  to  name  it  Uranothorite.  H.  W. 

Rosterite,  a  New  Variety  of  Beryl  from  Elba.  By  G.  Gkat- 
TAROLA  (Jahrb.f.  Min.,  1881,  2,  Ref.  167).— The  ordinary  beryls  from 
Elba  are  for  the  most  part  hexagonal  prisms  with  base  and  end-face  ; 
of    various   colour,    mostly  light;    the   prismatic   faces   are  striated 


1010  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sometimes  finely  in  the  longitudinal  direction,  not  unfreqnently  also 
transversely,  and  they  often  exhibit  plumose  striation  (striatura  a 
spina  di  pesce).  The  base  is  shining,  apparently  smooth,  but  never- 
theless characterised  by  irregular  undulations.  The  crystals  are  im- 
planted in  the  geode  by  one  end,  and  in  some  geodes  the  majority  of 
the  crystals  are  longer  than  they  are  broad.  In  rosterite,  on  the  other 
hand,  the  length  rarely  exceeds  the  breadth,  most  of  the  crystals 
indeed  consisting  of  low  hexagonal  tablets.  The  faces  do  not  exhibit 
either  of  the  three  above-mentioned  varieties  of  fine  striation,  but  a  net- 
work of  deep  longitudinal  and  transverse  striations,  consequent  on  the 
building  up  of  the  large  crystal  by  the  union  of  a  great  number  of  smaller 
hypoparallel  individuals.  The  same  may  be  observed  on  the  basal 
face,  which  is  not  so  smooth  as  in  beryl,  but  often  appears  somewhat 
convex,  from  the  presence  of  a  number  of  small  faces,  arranged  with 
a  certain  degree  of  regularity  in  six  sections,  corresponding  with  the 
six  prismatic  edges,  and  forming  with  the  second  prism  a  system  of 
parallel  striae.  These  cut  one  another  in  six  edges,  and  unite  the 
centre  of  the  base  with  the  middle  points  of  the  radial  edges.  Fre- 
quently, however,  more  complex  patterns  occur  on  the  base,  arising 
from  the  mutual  penetration  of  parts  of  the  individual  sectors.  Further 
distinctions  between  rosterite  and  true  beryl  are,  that  in  the  former 
the  prismatic  faces  are  never  surmounted  by  distinct  dihexahedral 
faces  of  the  first  order,  and  that  the  faces  resting  on  the  edges  are 
always  very  small.  Lastly,  the  crystals  of  rosterite  are  always  im- 
planted by  their  sides,  never  by  one  extremity,  so  that  every  crystal 
has  both  its  ends  developed.     The  colour  is  mostly  light  rose-red. 

Common  beryl,  according  to  the  author,  is  not  unaxial.  A  section 
cut  parallel  to  the  base  exhibits,  in  parallel  polarised  light,  a  com- 
plex polychromatic  image  of  the  many  variously  orientated  biaxial 
individuals,  which  show  themselves  as  such  also  in  convergent  light 
by  lemniscates  and  hyperbolas.  In  rosterite,  on  the  other  hand,  the 
basal  plate  shows,  in  parallel  polarised  light,  six  differently  coloured 
sections,  placed  similarly  to  the  six  prismatic  faces,  and  therefore 
opposite  to  the  crystallographic  sections  produced  by  the  striation. 
These  sections  vary  in  brightness,  as  usual,  on  rotation,  each  opposite 
pair  corresponding  in  phase.  In  convergent  polarised  light,  lemniscates 
and  hyperbolas  are  seen  variously  disposed  in  the  different  sections,  some 
of  the  axial  planes  being  parallel  to  the  prism  faces,  whilst  others  are 
inclined  to  them  at  angles  up  to  7°.  Axial  angles  about  15°.  The  great 
polyhedry  of  the  prism-faces  of  rosterite  does  not  admit  of  exact  measure- 
ments, but  approximate  determinations  gave  120 — 123j°  for  the  pris- 
matic angles.  The  author  regards  the  biaxial  character  of  the  mineral 
as  established  beyond  doubt. 

The  chemical  analysis  of  rosterite,  which,  however,  cannot  be  re- 
tarded as  quite  satisfactory,  gave  the  following  results ; — 
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I.  II.  III.  IV. 

Water Undet.  307  2-32  203 

Silica    61-97  60-26  62-88  61-34 

Alumina   21-93  21-18  17-091*  23-20 

Glucina    8-62  9-71  15-97/  8-81 

Lime     0-42  2-55  2-99  2-19 

Magnesia 1*26  1-57  2-62  0*50 

Potash ]                r  0-58  1 

Soda >Undet.<^  Undet.,  but  V Undet.  1-00 

Lithium    J                 L  distinct  reaction  J 

94-20  98-92  103-87  99^7 

Sp.gr 2-77  2-74  2-77  2-75 

Analyses  T  and  II  relate  to  the  peripheric  portion  of  a  rose-coloured 
mixed  crystal  (the  only  one  known)  consisting  of  a  nucleus  of  beryl, 
enclosed  in  a  coating  of  rosterite ;  III  is  the  central  portion  of  this 
crystal ;  IV,  a  small  typical  crystal  of  rosterite.  Remarkable  in  all 
the  analyses  is  the  presence  of  water  and  alkalis  and  the  small  amount 
of  silica,  which  in  other  analyses  of  beryl  usually  ranges  from  66  to 
69  per  cent,,  and  of  alumina,  which  is  generally  given  as  17|  to  20 
per  cent.  Another  peculiarity  of  rosterite  is  the  small  quantity  of 
glucina,  which  in  other  bervls  varies  from  12  to  14  per  cent. 

H.  W, 

Composition  of  some  Coral  Limestones,  Sec,  from  the 
South  Sea  Islands. — By  A.  Liversidge  (/.  Boy.  Soc,  N.S.W.,  14, 
159 — 162). — 1.  Beef  Coral,  ISevv  Hebrides:  A  white  crystalline  lime- 
stone, like  aragonite  on  its  fractured  surface ;  made  up  chiefly  of 
prismatic  crystals,  the  remainder  being  coarsely  crystalline  like  marble. 
Exhibits  no  trace  of  organic  structure,  but  is  coated  externally  with 
purple  organic  matter,  which  burns  when  heated  on  platinum  foil. 
Before  the  blowpipe  the  limestone  whitens  and  falls  to  pieces  like 
aragonite.  Found  on  Vati  or  Sandwich  Island,  at  the  level  of  high- 
water  mark.  2.  Bed  Beef  Coral,  New  Hebrides :  Reddisb-brown, 
intermixed  with  white  portions,  due  mostly  to  fragments  of  coral  and 
shell  disseminated  through  the  mass,  and  giving  the  rock  very  much 
the  appearance  of  a  bone  breccia  from  a  cave-deposit.  3.  Coral  lime- 
stone, Duke  of  York  Island,  one  of  the  Union  group :  from  a  raised 
reef,  100  feet  above  the  sea-level. 

*  These  numbers  are  inexact :  hence  the  large  cicess. 
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1  2.  3, 

I.  IL 

CaO    54-62  4875  —  52*094 

MgO  0-08          3-3G  2-33  0-861 

K2O     traces          0-15  —  0-983 

Na^O —            0-40  —  0-848 

NaCl 1-02           _  _  — 

AI2O3 0-23  1      2-81  /  ^'^^  ^'^^^ 

FejOa traces  J  \  0-62  trace 

Si02    0-51          1-17  —  0-789 

„      soluble 0-21           0-17  —  — 

P2O5    , .  trace          trace  trace  — 

CO2 42-32  43-22  4125  41-679 

CI        —  trace  012  trace 

Organic  matter —              —  —  0*500 

H2O  (hygroscopic)   0-26           0-50  —  0-019 

Loss    0-75           —  —  0-254 

100-00       100-53  —        100-000 

4.  Tuff-roclc  (.?),  from  the  Island  of  Yati,  New  Hebrides,  525  feel 
above  the  sea-level.  Greyish-white,  readily  friable.  The  analysis 
shows  that  it  is  not  a  limestone,  though  it  may  have  been  found  td| 
contain  corals.  Effervesces  feebly  with  acids.  The  combined  water 
was  determined  by  ignition  of  the  rock  to  complete  fusion,  allowance 
being  made  for  the  carbonic  anhydride  driven  off  at  the  same  time. 
5.  Tuff-rock  from  the  shore  below  high- water  mark  of  Port  Sandwich, 
MallicoUo,  New  Hebrides.  Colour  greyish.  Fracture  large  con- 
cho'idal  with  dull  smooth-looking  surfaces.  Very  fine-grained.  Soft, 
and  easily  scratched  with  a  knife.  Emits  a  dull  sound  when  struck. 
Sp.  gr.  =  2-186.     Mainly  a  silicate  of  alumina. 

4.  5. 

r ' >^ 

Sol.  in  acid.  Insol.  in  acid. 

Si02    0-70  56-56  62-57 

AI2O3 6-60  14-80  28-82 

EcaOa 0*56  —  trace 

CaO 1-66  trace  0-74 

MgO    trace  6'76  trace 

K2O  and  Na20    traces  —  1-45 

H2O,  combined 7-58  —  1-71 

„     hygro.  (at  100°)   . .  3-68  —  4-41 

CO2 1-04  —  0-30 

Loss    —  0-06  — 


21-82 


78-18 


lUO 


100-00 
H.  W. 


Composition  of  Tuscan  Serpentines.  By  A.  Cossa  (Mem. 
dell.  Accad.  dei  Lincei  [3],  5  ;  Jahrb.  /.  Min.,  1881,  2,  Ref.  237).— 
I.  The  Serpentine  of  Calagrande,  Monte  ArgeritarOy  Province  of  GrossetOy 
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containing  enclosures  of  bastite,  appears  from  its  stracture  to  have 
been  formed  of  rhombic  pyroxene.  The  bastite  is  associated  with 
microscopic  hornblende.  The  ore  on  the  rock  consists  of  titani- 
ferous  iron  ore.  Sp.  gr.  =  2*992  at  19°  ;  in  another  experiment  3*020 
at  17°. 

II.  Serpentine  from  the  Gahhro-field  of  Livorno,  originating  from  a 
bronzite-peridotite,  partly  with  unaltered  olivine.  Enclosed  minerals, 
bastite  and  microscopic  magnetite.      Sp.  gr.  =  2'57  at  16°. 

III.  Serpentine  from  Bio  Marina,  on  the  right  bank  of  the  Riale 
in  Elba  ;  almost  pure  oli vine-serpentine,  with  microscopic  bastite  and 
magnetite.     Sp.  gr.  =  2" 59  at  16. 

rV.  Serpentine  from  Bio  Alto,  Mba. — Originating  from  bronzite- 
peridotite,  with  enclosures  of  bastite  ;  moderately  decomposed,  and 
traversed  by  thin,  colourless,  nearly  round,  undeterminable  laminae. 
Sp.  gr.  =  2-6. 

V.  Serpentine  from  the  great  mass  on  the  road  from  Bio  to  Longone, 
Elha. — Resembles  the  preceding,  but  is  richer  in  bastite.  Sp.  gr. 
=  2-61. 

VI.  Serpentine  from  the  limestone  hed  at  the  Port  of  Portoferraio. — 
Contains  no  trace  of  olivin,  but,  like  the  Argentaro  rock,  has  been 
produced  from  bronzite.     Sp.  gr.  2*53 — 2'55  at  17°. 

I.  II.  III.  lY.  Y.  YI. 

Silica    33-863  40-892  39-21  39-58  39-38  39-932 

Titanic  oxide 0*686  trace         —  —  trace  trace 

Phosphoric  oxide    . .  1-310        —  —  —  '• —  — 

Alumina 7-562       1*156  trace        —  trace  trace 

Ferric  oxide     12-073       4-959       7-87       7*65  8-26  6-899 

Ferrous  oxide 15-345       4-770       2-63       4-13  3-67       3*750 

Manganous  oxide    .  .  trace        trace  trace  trace  trace  trace 

Magnesia 18*692  35-937  36-92  3637  35-62  36-824 

Lime 4-514  trace  trace  trace  trace         — 

Chromic  oxide —  0-282       0*27  trace  trace  0*183 

Loss  by  ignition. .. .  5*868  11*909  12*54  12*72  12*85  13*047 

99*913     99-855     99*44  100*45     99*78  100*635 

H.  W. 


Metamorphoses  of  Nephelin  Rocks.  By  C.  v.  Eckenbrkcher 
(Jahrb.f  Min.,  1881,  2,  Ref.,  231). — The  author  has  made  a  chemical 
and  microscopical  examination  of  a  specimen  of  phonolite  from 
Zittau,  relatively  poor  in  nephelin,  and  having  a  very  distinct  crust 
produced  by  weathering,  with  the  view  of  understanding  the  tra,nsfor- 
mations  which  it  has  undergone.  The  fresh,  dark  green,  thin,  slaty 
phonolite  (Anal.  I),  the  sanidin  crystals  of  which  are  not  tabular 
according  to  cx)P,  as  generally  assumed,  but  prismatic  according  to 
OP  and  cx>P,  is  coated  with  a  fine-grained,  light  grey,  bluish  shimmer- 
ing efflorescence-zone,  in  which,  on  account  of  its  light  colour,  the 
magnetite  of  the  phonolite  is  seen  more  distinctly  than  the  sanidin.  Out- 
side this  zone  is  another  (B)  1  cm.  thick,  of  soft  texture  and  yellowish 
colour,  with  scaly  striations  on  the  surface,  and  containing  a  small 
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quantity  of  sanidin  ;  outermost  of  all  is  a  very  porous  zone  (C),  2  cm. 
thick,  white  with  a  few  yellow  spots,  and  of  chalky  aspect. 

I.                        A.                      B.  C. 

Silica 56-638              63-561             61-314  58-408 

Alumina 23-542              17-856             24-514  24-077 

Ferric  oxide  . .        4463                3*992               1*959  0541 

Lime 2-801                1*199               1-579  1-381 

Magnesia    ....        0*007                0-201               0-409  1-582 

Potash    5-392                7*101               6*536  6-305 

Soda 6-U83                5*897               2*353  3*170 

Water    0*484                1*227               2*019  3*745 

99*410            101*034          100*683  99*209 

Sp.gr 2*60  (15°)       2*63  (16°)      2*43  (17°)  2-42  (17°) 


In  I,  chlorine  and  manganese  were  detected  qualitatively,  and  the 
absence  of  sulphuric  acid  was  demonstrated.  In  A  no  indications 
were  found  of  either  chlorine,  sulphuric  acid,  or  manganese.  The 
water  was  in  all  cases  estimated  as  loss  by  ignition.  According 
to  these  results,  the  phonolite-constituent  belonging  to  the  hauyn 
group  is  sodalite,  and  not  hauyn  or  nosean — as  found  by  Werveke  iu 
African  phonolites ; — in  B  this  constituent  is  completely  decomposed. 
Microscopical  examination  shows  that  the  fresh  phonolite  is  made  up 
of  a  large  quantity  of  sanidin,  and  small  quantities  of  nephelin, 
sodalite  (already  partially  zeolised),  augite  and  manganite.  In  A  the 
nephelin  is  zeolised,  and  even  the  sanidin  is  no  more  fresh  in  all  parts, 
Avhilst  the  augite  is  quite  bleached,  and  with  the  exception  of  a  few 
double-refracting  spots,  is  converted  into  an  isotropic  substance 
(?  opal)  intersected  by  yellow  bodies. 

In  connection  with  his  phonolite  studies,  the  author  has  also 
examined  chemically  and  microscopically  the  natrolite  of  Brevig  and 
Frederiksvarn,  both  in  isolated  masses  and  in  the  rock.  It  is  made 
up  essentially  of  tufts  or  fork- shaped  groups  of  fibres,  between  which 
is  inserted  a  colourless  substance  with  brilliant  aggregate-polarisa- 
tion (apparently  a  mixture  of  quartz  and  calcite).  Both  in  the  natro- 
lite itself  and  in  these  colourless  aggregates,  there  occur  irregularly 
bounded  strongly  refracting  sections  of  a  mineral  having  a  mono- 
tomic  cleavage,  and  appearing,  from  comparative  studies  of  the  dillnite 
of  Schemnitz,  to  be  identical  with  the  diaspore  which  was  detected 
chemically  in  natrolite  by  Scheerer,  Pisani,  and  Samann  (Eammelsherg's 
Mineral  Chemie,  2te  Auflage,  2,  631).  An  analysis  of  this  yellow 
natrolite  (sp.  gr.  2-39)  gave  46-812  per  cent.  SiOa,  27-335  AI3O3, 
15*689  Na20,  and  loss  by  ignition  10*198,  together  with  traces  of  iron 
and  lime. 

Microscopic  examination  of  the  matrix  of  the  natrolite,  showed,  as 
previously  found  by  Blum,  that  the  latter  has  been  formed  chiefly 
Irom  elseolite,  partly  also  from  veins  of  albite  in  microcline,  and  from 
the  latter  mineral  itself.  This  confirms  the  view  first  enunciated  by 
Dauber,  and  adopted  in  certain  cases  by  Blum  and  Herter,  that  natrolite 
has  been  formed  from  felspar.  H.  W. 
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The  Rock  of  Monte  Tajumbina  in  Peru.  By  C.  Hopfner 
(Jahrb.  f.  Min.,  1881,  Mem.  164— 192).— This  mountam  is  of  con- 
siderable extent  and  has  several  peaks,  the  western  and  eastern 
summits  attaining  a  height  of  4,124  meters.  The  western  foot  is 
surrounded  by  a  marshy  lagune-plain,  from  which  rise  a  number  of 
isolated  lava  rocks. 

The  rocks  of  the  different  parts  of  the  mountain  are  very  much 
alike  in  many  respects ;  nevertheless  certain  differences  are  observable, 
due  especially  to  various  rapidities  of  solidification  of  the  fluid  lava, 
and  to  differences  in  the  weathering  of  the  solid  rock.  The  specimens 
examined,  34  in  number,  all  exhibited  a  porphyritic  development, 
but  they  varied  in  depth  of  colour,  and  some  were  richer  than  others 
in  large  crystals  of  felspar.  All  the  rocks  exhibit  a  more  or  less 
porous,  sometimes  almost  scoriaceous  structure,  the  pores  having  the 
form,  not  of  roundish  cavities,  but  of  irregular  cracks,  in  which  brown 
products  of  decomposition  are  frequently  deposited. 

The  ground-mass  of  the  rock  in  which  the  porphyritic  constituents 
are  imbedded,  has  a  dark-grey  colour  in  the  fresh  state,  generally 
changing  to  red  by  weathering,  or  to  a  light-grey  when  the  weathering 
is  very  far  advanced.  It  is  seen  by  the  naked  eye,  and  still  better  with 
a  lens,  to  be  composed  of  felspar,  hornblende,  augite,  and  magnetite 
in  small  and  extremely  minute  crystals,  the  magnetite  being  closely 
aggregated  in  some  parts,  more  sparingly  in  others.  Among  the  im- 
bedded crystals  plagioclases  of  various  sizes,  but  averaging  4  mm.  long 
and  3  mm.  broad,  are  especially  abundant,  and  occupy  altogether 
about  as  much  space  as  the  compact  ground-mass.  The  course  of 
decomposition  of  the  felspars  cannot  always  be  traced,  but  in  some 
parts  it  is  seen  to  begin  at  the  central  portion. 

Magnesia-mica  occurs  in  much  smaller  quantity  than  the  plagio- 
clase,  but  regularly  imbedded,  and  crystallised  in  dark-coloured  six- 
sided  plates,  having  a  rusty  tint  due  to  incipient  decomposition. 
Hornblende  is  also  abundant,  recognisable  by  its  lustre,  hardness, 
and  cleavage  ;  augite  is  difficult  to  recognise.  Quartz  is  distinctly 
visible  in  all  the  specimens,  excepting  the  denser  ones  from  the 
lagunes,  and  even  in  these  the  presence  of  free  silica  may  be  recog- 
nised. 

These  characters  show  that  the  rocks  in  question  belong  to  the 
group  of  quartz-andesites  ;  moreover  they  are  quartz-augite  andesites, 
inasmuch  as  hornblende  and  mica  are  present  in  them  for  the  most 
part  only  in  comparatively  large  crystals,  whereas  the  augite,  which 
is  always  present,  seldom  forms  large  separate  crystals,  but  is  an  essen- 
tial constituent  of  the  ground-mass. 

The  results  of  the  microscopical  and  chemical  examination  of  the 
rock  are  summarised  by  the  author  as  follows:  (1.)  Microscopical 
examination  renders  it  probable  that  Monte  Tajumbina  has  been  pro- 
duced by  a  single  great  eruption. — (2.)  At  all  points  of  this  vast  mass 
of  rock,  the  order  of  crystalline  separation  has  been  the  same,  whence 
it  follows  that  this  order  has  been  determined,  not  so  much  by 
pressure,  &c.,  as  by  the  chemical  composition  of  the  rock  and  by  the 
temperature  to  which  it  was  subjected.  —  (3.)  All  the  specimens 
examined  suggest  the  idea  that  the  formation  of  felspar  began  with 
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anorthite. — (4.)  The  magnesia-mica  appears  to  liave  been  formed  at 
a  very  early  stage,  whereas  the  separation,  of  augite  appears  to  have 
taken  place  after  the  beginning  and  before  the  end  of  the  plagioclase 
formation.  The  separation  of  the  singulosilicates  (metasilicates) 
MgSiOa,  &c.,  began  with  hornblende  and  finished  with  augite.  The 
more  acid  felspars  and  quartz  were  probably  the  last  to  solidify. 

The  chemical  analysis  of  the  compact  rock  from  the  lagunes  gave  : — 

SiOa.        AI2O3.       FeaOg.       FeO.       MnO.      MgO.       CaO.       NasO.       K^O. 
63-19       18-65      4-01       1-88      013      1-20      4-86      3-69       195 

Ti02.        Pa^s-   Loss  by  ignition. 

0-18      0-25  0-07  =  100-06 

From  this  the  author  calculates  the  number  of  molecules  of  the 
several  constituents  which  make  up  100  mols.  of  the  rocks,  and  infers 
that  it  must  contain  23-8  mols.  per  cent,  of  free  silica.  H.  W. 

Note  on  a  Crystallisecl  Slag  Isomorphous  -with  Olivine.  By 
A.  E.  Aknold  {Jalwo.  f.  Min.,  1881,  2,  Ref.  30— 31).— The  crystaWj 
were  found  in  the  cavities  of  the  slags  produced  by  Hollway  afej 
Penistone,  England,  in  July,  1878,  when  experimenting  on  the  reduc-| 
tion  of  metallic  sulphides.  Their  composition  is  almost  exactly  that^ 
of  an  iron  olivine  in  which  a  part  of  the  ferrous  oxide  is  replaced  by 
ferrous  sulphide. 

SiOg.  FeS.  FeO.  AI2O3.  Cu.     MnO,ZnO. 

(1.)     28  99  —        _    .      _  _        _  _       gp.  gr.  =  4-19 

(2.)     29-06  6-10  61-34  0-60  0*14     2-78  =100-02;  sp.  gr.  =  4-22 

(3.)     29-08  6-09  64-82      _  _       —   =  99-99      —  — 

the  last  numbers  being  calculated  from  the  formula       par  7Si02. 

The  author  then  endeavours  to  show  that  the  sulphur  is  an  essential 
constituent,  i.e.,  the  substance  is  a  sulphosilicate.  In  relation  to  this, 
two  analyses  by  J.  E.  Stead  are  quoted  of  similar  slags  obtained  in  the 
same  experiment,  and  a})Out  3  per  cent,  sulphur  was  found  replacing 
oxygen.  The  crystal  measured  by  C.  0.  Trechmann  had  the  usual 
form  coP .  coPoo  .  2Pco.  H.  B. 

A  Volcanic  Breccia  useful  for  a  Top  Dressing.  By  A.  Caenot 
(Compt.  rend.,  93,  222 — 223). — The  author  has  received  from  the 
department  of  Herault  specimens  of  an  argillocalcareous  deposit, 
which  was  separable  into  angular  fragments  of  a  greyish,  and  a  paste 
of  a  yellowish- green,  colour.    Its  composition  was  as  follows  : — 


Loss  on 

Si02. 

AI2O3. 

Fe203. 

CaO. 

MgO. 

K2O. 

NagO.     P2O5.     ignition. 

43-30 

15-60 

18-00 

11-00 

0-40 

0-80 

traces     0-40     1020 

The  mineral  is  attacked  by  acids  with  effervescence,  and  is  slowly 
disintegrated  by  the  action  of  air.  It  appears  that  this  mineral  is 
used  for  the  doors  of  limekilns,  but  it  has  recently  been  suggested  that 
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it  would  be  suitable  for  a  top  dressing,  more  especially  in  the  cultiva- 
tion of  the  vine.  This  volcanic  deposit  is  widely  distributed,  not  only 
in  the  department  of  Herault,  but  also  in  the  large  volcanic  reo-ions 
of  Auvergne,  Yivarais,  &c.  V.  H.  V. 

A   New  Meteoric  Iron  from.  North   Carolina.      By  W.  E. 

Harris  {Am.  J.  Sc.  [3],  20,  324). — This  mass,  which  was  found  on 
the  19th  of  July,  1879,  at  Lick  Creek,  Davidson  Co.,  North  Carolina, 
is  of  elongated  round  form  and  weighs  1"24  kilo.,  and  is  composed, 
according  to  analyses  by  J.  L.  Smith  and  J.  B.  Macintosh,  of  93  per 
cent.  Fe,  574  Ni,  0'52  Co,  0*36  P,  and  traces  of  sulphur,  chlorine, 
and  copper.  It  is  covered  with  a  scaly  black-brown  crnst,  and 
exhibits  on  its  surface  an  oxidation  of  ferric  chloride  in  yellow  drops. 
Etching  with  acids  does  not  produce  any  Widmanstatt  figures,  but 
brings  to  light  a  crystalline  texture,  shown  by  the  development  of 
faintly  reflecting  surfaces  arranged  in  parallel  order.  H.  W. 

On  a  Meteorite  which  fell  on  the  26th  of  November,  1874, 
at  Kerilis,  Commune  of  Mael-Pestivien,  Canton  de  Callac. 
(C6tes-du-Nord).  By  A.  Daubree  (Jahrb.f.  Min.,  1881,  2,Ref.  182).— 
This  stone,  weighing  4*2  kilos.,  is  of  nearly  parallelopipedal  shape,  and 
is  covered  with  a  thick  black  crust  having  a  rough  scarred  surface,  in 
which  metallic  granules  are  visible.  On  one  part  of  the  surface,  cavi- 
ties are  observed,  due  to  the  action  of  strongly  compressed  gases.  The 
fractured  surface  has  a  dark-grey  colour  with  ochre-yellow  specks. 
The  meteorite  has  a  sandy  appearance,  resulting  from  the  agglomera- 
tion of  particles  of  very  various  characters,  some  being  rather  large 
and  of  chalky  whiteness,  while  others,  more  numerous,  are  of  an  ash- 
grey  colour.  Here  and  there  spherules  are  observed  as  in  chondrites, 
and  round  bronze-coloured  grains.  The  entire  mass  is  traversed  by 
nickel-iron.     The  specific  gravity  of  the  meteorite  is  3*51  at  15°. 

Hydrochloric  acid  dissolves  about  60  per  cent,  of  this  meteorite,  the 
dissolved  portion  consisting  of  olivine,  nickel-iron,  and  magnetic 
pyrites.  The  insoluble  residue  contains  enstatite  and  chrome-iron  ore. 
The  examination  of  a  thin  section  shows  that  the  enstatite  occurs  in 
needles  radiating  from  several  centres  and  tlius  forms  the  globules. 
These  moreover  are  enclosed  in  granular  olivine,  containing  also 
nickel- iron  and  magnetic  pyrites. 

Daubree  regards  this  meteorite  as  most  nearly  related  in  its  entire 
constitution  to  the  meteorites  of  Limerick  (September  10th,  1813), 
and  Ohaba  in  Transylvania  (October  10th,  1857),  both  of  which 
belong  to  the  class  of  gvej  chondrites.  H.  W. 

Lithological  and  Geological  Examination  of  the  Meteorite 
which  fell  on  the  15th  of  October,  1872,  in  the  Neighbourhood 
of  Soko-Banja  in  Servia.  By  S.  Meunier  (Compt.  rend.,  92,  331). 
— This  meteorite  has  an  extraordinarily  heterogeneous  aspect,  and 
may  be  compared  in  its  structure  with  the  Rhenish  breccias.  The 
author  has  examined  the  principal  mass  of  the  meteorite  separately 
irom   the   spherules,  and  regards    the   former  as   analogous   to   the 


1018  ABSTRACTS  OF  CHEMICAL  PAPERS. 

meteorites  of  Pegu  and  Scarsmont,  the  latter  with  those  of  Erxleben, 
Ensisheim,  &c.,  and  comes  to  the  conclusion,  that  notwithstanding  the 
great  mineralogical  resemblance  of  the  spherules  and  the  ground-mass, 
the  former  must  be  regarded  as  portions  of  a  primitive  rock,  whereas 
the  latter  has  been  formed  by  the  disintegration  of  primary  rocks,  and 
recombination  of  the  fragments.  Cracks  and  clefts  occurring  on  the 
spherules  indicate  that  they  were  subjected  to  the  actions  of  mechani- 
cal forces,  such  as  pressure,  &c.,  prior  to  the  formation  of  the  ground- 
mass.  In  these  clefts  and  on  the  small  interstices  of  the  ground- mass, 
nickel-iron  has  been  deposited,  its  formation  being  due  to  the  action  of 
vapours  of  corresponding  metallic  compounds  which  have  penetrated 
the  structure.  The  author  regards  the  formation  of  this  meteorite  as 
an  additional  indication  of  the  analogy  between  cosmical  and  terres- 
trial geology.  H.  W. 

Synthetic  Imitation  of  Meteoric  Nickel-iron.  By  S.  Meunier 
(Jahrb.f.  Min.,  1881,  2,  Ref.  184).— One  of  the  best  established  facts 
regarding  meteorites  is,  in  the  author's  opinion,  that  they  have  not 
been  formed  by  fusion.  If  in  inquiring  into  the  formation  of 
meteorites,  we  take  into  account  the  secondary,  as  well  as  the  prin- 
cipal constituents  of  those  bodies — as  Daubree  has  done  in  his  expla- 
nation of  the  formation  of  tin-ore  deposits  —  we  find  ourselves 
compelled  to  assign  to  ferrous  chloride,  which  appears  only  as  a 
subordinate  constituent,  and  to  hydrogen  retained  by  the  iron,  a 
certain  part  in  the  formation  of  meteorites.  And  in  fact,  the  author, 
by  means  of  these  bodies  acting  at  comparatively  low  temperatures, 
has  succeeded  in  producing  iron,  which  in  its  properties  exactly 
resembles  meteoric  iron,  and  further  by  appropriate  modification  in 
the  addition  of  nickel  chloride,  in  producing  kamacite  and  taenite. 
Lastly,  by  depositing  one  of  the  modifications  of  nickel-iron  just 
mentioned  upon  the  other,  he  has  obtained  a  product  exactly  resem- 
bling meteoric  iron  and  exhibiting  distinct  Widmanstatt  figures. 

The  author  has  also  obtained  formations  analogous  to  the  meteoric 
iron  of  spongy  aspect  having  portions  of  silicates  enclosed  in  its  mass, 
and  therefore  having  the  structures  of  Pallasites ;  and,  lastly,  he  has 
produced  artificially  the  structure  of  ordinary  meteorites  containing 
enclosed  iron  which  has  retained  hydrogen  in  its  mass.  The  low 
temperature  employed  in  all  these  preparations  points  to  a  similar 
mode  of  formation  of  natural  meteorites.  H.  W. 

Law  of  the  Formation    of   Saline  Mineral    Waters.      By 

DiEULAFAiT  (Compt.  retid.,  92,  756). — By  a  long  study  of  the  saline 
springs  of  Western  Europe  the  author  has  been  led  to  the  following 
general  law  of  their  formation. 

The  saline  mineral  waters  of  Western  Europe  are  mineralised  in  the 
salt-hearing  strata  of  the  trias  and  tertiary  formation.  The  substances 
which  m^ineralise  these  ivaters  were  formerly  contained  in  ordinary  seas 
and  have  been  deposited  by  simple  evaporation.  According  as  the 
evaporation  of  these  ancient  seas  was  more  or  less  advanced,  so  the 
springs  passing  through  the  deposits  will  vary  in  composition  from 
water   containing   gypsum   to    water   containing   all   the   substances 
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present   in    sea- water.      The  remainder  of  the  paper  is  purely   geo- 
lopcal.  C.  W.  W. 

Felspar  from  the  Rhombic  Porphyry  of  Christiania.  By  0. 
MuGGE  (Jahrb.f.  Mm.,  1881,  2,  Mem.  107—120). 

On  the  Artificial  Formation   of  the  Diamond.     By  J.   B. 

Hannat  {Proc.  Boy.  Soc,  30,  188  and  450—461). 

Existence  of  Boric  Acid  in  Saline  Lakes  and  Natural 
Saline  Waters.  By  Dieulafait  (Gompt.  rend.,  93,  224— 226).— The 
author's  theory  on  the  formation  of  boric  acid  renders  probable  the 
presence  of  that  acid  in  saline  lakes  and  mineral  saline  waters. 
The  author  has  examined  waters  from  various  sources,  and  has  found 
boric  acid  invariably  present.  The  geological  conditions  were, 
however,  widely  different,  but  are  separable  into  four  distinct  types. 
1st.  Igneous  rocks,  as  in  Tuscany.  2nd.  Serpentine  rocks,  with 
gaseous  emanations,  as  in  the  Engadine.  .3rd.  Serpentine  rocks, 
without  gaseous  emanation,  as  in  the  Pyrenees.  4th.  Calcareous  and 
stratified  districts,  as  in  the  south-east  of  France,  the  Alps.  The 
author  has  further  examined  the  celebrated  mineral  waters  of  Fried- 
richshall  and  Hombourg,  both  places  being  in  a  calcareous  district 
traversed  by  volcanic  rocks;  and  in  both  of  them  the  prt\sence  of 
boric  acid  was  indicated.  V.  H.  V. 

Hot  Spring  at  Nabmoo,  near  Maulmain,  British  Burmah. 
By  R.  RoMANis  (Chem.  News,  43,  191). — The  spring  was  found  in  a 
thicket  of  bushes  in  the  middle  of  rice  fields,  about  two  miles  from 
the  hills  and  one  from  the  river  bank.  The  soil  is  alluvial,  with 
ridges  of  laterite  and  carboniferous  limestone.  The  analysis  gave  the 
following  results  calculated  as  grams  per  litre  of  water  : — 

NaCl.  KCl.  CaCl2.  MgCl..  SO.,.  FeA-        CaCO-,. 

10-446        0-344        2-218        0855         0-109        0-002        0175 

Residue  on  evaporation  14-07  grams,  and  chlorine  8  grams  per  liter. 

I).   B. 

Water  of  Hot  Springs  in  New  Britain  and  the  Fiji  Islands. 
By  A.  LivERSiDGK  (/.  lioi/.  Soc,  N.S.W.,  14,  145 — 146). — The  water 
from  one  of  the  islands  of  the  New  Britain  group  was  of  a  yellow 
tinge,  and  smelt  of  hydrogen  sulphide.  It  was  neutral  to  test-papers 
when  fresh,  but  afterwards  became  very  faintly  acid,  probably  from 
oxidation  of  the  hydrogen  sulphide.  On  evaporation  to  dryness  at  100°, 
it  left  a  residue  amounting  to  36,312  parts  per  million,  or  2541-84 
grains  per  gallon,  which  is  about  the  same  as  that  of  average  sea- 
water. 

The  water  from  the  boiling  springs  at  Savu  Savu  in  Kandava,  one 
of  the  Fiji  Islands,  was  clear  and  colourless  after  deposition  of  a  small 
quantity  of  suspended  matter;  it  was  scentless,  but  had  a  stronty 
saline  taste,  and  was  neutral  or  very  faintly  alkaline  to  test-papers. 
Sp.  gr.  1*0064  at  60°  F.  On  evaporation  to  dryness,  this  water  left  a 
very  white  extremely  deliquescent  residue,  which  fused  but  did  nofe 
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blacken  on  ignition,  and  therefore  did  not  contain  any  appreciable 
amount  of  organic  matter.  The  total  solid  matter  in  solution,  after 
drying  at  110°  C,  amounted  to  8,320  parts  per  million,  or  582*4 
grains  per  gallon  ;  but  after  the  combined  water  had  been  driven  off 
at  a  dull  red  heat,  the  residue  was  reduced  to  7,813  parts  per 
million,  or  546*91  grains  per  gallon,  i.e.,  it  lost  6*09  per  cent. 

The   following   table   exhilDits    the    composition    of    these  thermal 
waters : — 


Si02,  insoluble  "I 
SiOo,  soluble  . .  J 
AI2O3  and  FesO,  . 

AI2CI6 '.. 

CaS04 

CaCla 

MgCL, 

mci   

KCl 

Combined  water  . 
Loss     


New  Britain. 


In  100 
parts  of 
residue. 


0-20 
0*44 

1-39 
2*24 

4-71 
87*32 
traces 

3-696 


100 -00 


Parts  per 

million  of 

water. 


72*6 
159*7 

506*2 

813-4 

1710*3 

31707  *6 

1342  *2 


36312  -0 


Grrains 
per  gallon. 


5*08 
11-18 

35*43 

56-93 

119-72 

2219  -53 

93-97 


2541  -84 


Fiji 


In  100 
parts  of 
residue. 


Parts  per 

million  of 

water. 


1-681 
0-074  I 
0*534  I 
1-646 
4*770 

46  *754 
0*154 

42  -171 
1*756 

0-460 


100  -000 


133-3 

5-8 

41*7 

128*6 

372-7 

3652  -9 

12-0 

3294  -8 

137-2 

34*0 


7813  -0 


Grains 

per 
gallon. 


9 
0 
2 
9 
26 

255 
0 

230 
9 


546-91 


These  analyses  show  that  the  salts  dissolved  in  these  waters  consist 
mainly  of  chlorides,  sodium  chloride  largely  predominating  in  both, 
and  the  proportion  of  calcium  chloride  in  the  Fiji  water  being  con- 
siderably in  excess  of  the  sulphate. 

The  Fiji  water  contains  traces  of  carbonic  and  phosphoric  ncids, 
and  only  traces  of  ferric  oxide  mixed  with  the  alumina.  H.  W. 


Organic    Chemistry. 


Optical  Rotatory  Power    of   Organic    Compounds.     By  T. 

Thomsen  (Ber.,  14,  1654 — 1648). — A  reply  to  Landolt's  remarks 
(Ber.,  14,  296  and  1048)  on  "  Thomsen's  Law  of  Multiple  Propor- 
tions." 

Optical  Rotatory  Power.    By  H.  Landolt  (Ber.,  14,  1658). — 
A  reply  to  T.  Thomsen's  answer  to  the  author's  former  criticisms. 

Caucasian    Petroleum.      By  F.   Beilrtetn  and  A.   Kurbatow 
(Ber.,  14,  1620—1622). — The  lower  boiling  portion  of  the  petroleum 
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from  the  springs  of  Zarskije  Kolodzy  in  Tiflis  consists  of  butane, 
pentane,  hexane,  heptane,  and  small  quantities  of  benzene  and  toluene. 
It  differs  entirely  from  the  petroleum  of  Baku,  which  is  composed  of 
aromatic  hydrocarbons.  In  the  purification  of  the  crude  petroleum 
from  Zarskije  Kolodzy,  by  treatment  with  strong  nitric  acid,  dinitro- 
butane  was  obtained  as  a  bye-product.  This  compound  crystallises  in 
glistening  needles  (m.  p.  96°)  freely  soluble  in  boiling  alcohol,  ether, 
carbon  bisulphide,  and  light  petroleum.  W.   C.  W. 

Deciline.  By  E.  J.  Maumen^  (Gompt.  rend,  93,  77—78). — 
When  heated  on  a  sand-bath  with  an  equal  weight  of  sulphuric  acid, 
terebenthene  forms  a  thick  bulky  black  mass,  almost  entirely  soluble 
in  alcohol,  and  a  small  quantity  of  decilene  distils  over.  With  mer- 
curic chloride  a  compound,  (CioHi6)2HgCl2,  is  formed.  These  results 
are  in  accordance  with  the  author's  theory.  When  the  mercury  com- 
pound is  distilled,  its  vapour  exerts  a  highly  dangerous  poisonous 
action.  C.  H.  B. 

Active  Propyl  Glycol.  By  J.  A.  Le  Bel  (Compt.  rend.,  92, 
532).— The  propyl  glycol,  CH3.CH(0H).CH,.0H,  was  prepared  from 
glycerate  of  soda,  and  rectified  several  times  to  free  it  from  empyreu- 
matic  oils.  A  3  per  cent,  solution  was  seeded,  and  allowed  to  ferment 
for  several  months. 

Bacterium  termo  and  two  species  of  bacillus  resembling  the  butyric 
ferment  were  produced  in  large  quantities. 

The  liquid  was  rectified  and  the  rotatory  power  was  found  to  vary 
from  -4^  35'  to  -1°  15'  for  0*22  m. 

Propionic  and  lactic  acids  were  obtained  as  bye-products. 

From  this  active  propyl  glycol,  the  author  prepared  propylene 
oxide,  CH3 — CH — CH2,  which  boiled  at  35°,  and  had  a  rotatory  power 


O 
of  +  1°  10'  for  0-22  m.  U.  W.  W. 

Oxidation  of  Glycerol  by  Nitric  Acid.  By  Przybytek  (Bnll. 
Soc.  Chim.  [2],  36,  145). — The  author  is  of  opinion  that  the  oxidation 
of  glycerol  by  nitric  acid  will  give  rise  to  a  compound  belonging  to 
the  glucose  series,  on  the  supposition  that  2  mols.  of  glyceraldehyde 
(intermediate  between  glycerol  and  glyceric  acid),  unite  to  form  a 
body  of  the  same  composition  as  glucose  in  the  same  way  that  acet- 
aldehyde  yields  aldol : — 

2[CHo(OH).CH(OH).CHO]  =  CH,(HO).[CH(OH)]4.CHO=CoHi,Oo. 

Although, no  glucose  has  been  obtained  from  the  reaction,  yet  two 
acids,  apparently  due  to  the  oxidation  of  glucose,  and  resembling 
mannitic  and  saccharic  acids,  have  been  isolated.  The  presence  of 
racemic  and  tartronic  acids  has  been  proved,  but  the  principal  pro- 
duct is  glyceric  acid.  L.  T.  O'S. 

Sugar  from  the  Tannin  of  the  Oak  Bark.  By  C.  Bottingeu 
(-Ber.,  14, 1598— 1599).— The  author  finds  that  the  sugar  obtained  by 

3  z  2 
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the  action  of  dilute  sulphuric  acid  on  tannin  from  oak  bark  {Annalen^ 
202,  269)  is  ordinary  grape-sugar.  It  was  separated  from  the  quer- 
cite  with  which  it  was  mixed,  by  treatment  with  hot  alcohol. 

w.  c.  w. 

Inosite.  By  Tanret  and  Yillters  {Ann.  Chim.  Fhys.  [5],  23, 
389 — 397). — The  authors  have  ixxvestigated  at  length  the  properties 
of  inosite  extracted  from  the  leaves  of  the  walnut  tree.  It  is  prepared 
in  the  following  manner : — The  coarsely  powdered  leaves  are  treated 
with  twice  their  weight  of  clear  milk  of  lime,  and  then  after  standing 
for  several  hours,  the  mixture  is  diluted  with  cold  water  and  treated 
with  an  excess  of  crystallised  lead  acetate.  After  filtering,  ammonia 
is  added  as  long  as  a  precipitate  forms.  The  precipitate  is  collected 
and  treated  with  a  slight  excess  of  dilute  sulphuric  acid,  and  after 
removing  the  lead  sulphate,  the  remaining  acid  is  neutralised  with 
baryta- water,  and  the  filtrate  after  evaporation  to  a  syrup,  is  poured 
into  from  ten  to  fifteen  times  its  weight  of  alcohol  (95  per  cent.).  The 
viscous  precipitate  which  is  thrown  down,  is  obtained  perfectly  white 
after  several  crystallisations  from  water. 

The  maximum  yield  appears  to  be  obtained  from  leaves  gathered 
towards  the  end  of  August ;  1  kilo,  of  dried  leaves  yielding  3  grams 
of  the  sugar.  It  forms  clinorhombic  prisms  of  the  composition 
CioHioOe  -j-  2H2O,  which  efiloresce  in  the  air.  The  authors  show  by 
means  of  a  table  that  the  crystals  of  inosite  obtained  from  various 
sources  are  crystallographically  identical.  The  sp.  gr.  of  the  hydrated 
crystals  is  1'524  at  15°  C. ;  1  part  of  inosite  dissolves  in  10  parts  of 
water. 

Action  on  FehUng's  Solution. — If  inosite  is  boiled  for  a  few  moments 
with  Fehling's  solution,  the  liquid  remains  clear,  but  becomes  green ; 
on  allowing  it  to  cool  in  the  air,  however,  it  gradually  reassumes  its 
ordinary  colour.  On  prolonged  boiling,  a  green  precipitate  is  formed, 
the  liquid  being  quite  decolorised;  on  cooling,  the  precipitate  re- 
dissolves.  If  the  liquid  is  boiled  for  a  long  time,  red  cuprous  oxide  is 
formed.  This  action  takes  place  more  rapidly  if  a  fresh  quantity  of 
Fehling's  solution  is  added,  for  the  green  precipitate  is  formed  only  in 
the  presence  of  small  quantities  of  the  alkaline  copper  solution.  The 
fact  that  inosite  reduces  Fehling's  solution  must  be  taken  into  con- 
sideration in  the  examination  of  diabetic  urine  containing  glucose. 

Action  of  Nitric  Acid. — By  dissolving  inosite  in  nitric  acid  and  pre- 
cipitating with  sulphuric  acid,  crystallisable  nitro-inosite  is  obtained ; 
but  if  the  solution  is  warmed,  there  is  a  copious  disengagement  of 
nitrous  fumes.  On  evaporating,  a  white  hygroscopic  mass  is  obtained, 
which  has  the  same  weight  as  the  anhydrous  inosite  employed.  After 
washing  with  alcohol  and  drying  at  100°,  it  evolves  gas  when  treated 
with  water.  The  gas  is  a  mixture  of  nitrogen  tetroxide,  nitrogen,  and 
carbonic  anhydride.  A  solution  of  the  compound  becomes  brown  on 
heating,  and  loses  its  colour  on  cooling.  In  presence  of  a  strong  acid 
this  change  does  not  take  place.  Ammonia  imparts  to  it  a  yellow 
colour,  which  is  only  gradually  destroyed  by  organic  acids.  Mineral 
acids  cause  its  immediate  disappearance,  which  shows  that  the  acid 
contained  in  the  substance  is  tolerably  strong,  since  it  is  not  displaced 
by  citric,  tartaric,  or  acetic  acid.     It  gives  a  rose  coloration,   with 
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calcium,  barium,  zinc,  and  mercury  salts.  Sclierer's  test  for  inosite  is 
based  upon  this  fact.  The  following  is  the  best  way  of  applying 
the  test.  The  substance  to  be  tested  is  evaporated  almost  to  dry- 
ness with  nitric  acid  in  a  platinum  crucible,  a  drop  of  dilute  calcium 
chloride  is  added,  and  the  mixture  again  evaporated.  If  inosite  be 
present,  a  rose  coloration  will  be  observed,  especially  on  adding 
ammonia. 

The  barium  salt  of  the  acid  is  obtained  as  a  reddish- purple  preci- 
pitate on  adding  baryta-water  to  an  aqueous  solution.  In  an  acid 
solution  it  has  a  greenish  fluorescence,  but  appears  red<^ish- brown  when 
formed  in  presence  of  an  alkali. 

The  authors  find  that  inosite  does  not  exist  either  in  the  very  young 
or  the  old  leaves.  There  is  1  gram  of  inosite  per  kilo,  of  dried  leaves 
in  June,  and  3  grams  per  kilo,  in  August.  Whenever  it  is  found,  it 
appears  to  be  accompanied  by  a  reducing  sugar — in  animal  matter  it 
is  associated  with  glucose  ;  in  green  haricot  beans  and  in  walnut  leaves, 
it  is  found  in  company  with  a  fermentable  and  reducing  saccharine 
body.  J.  I.   W. 

Optical  Rotatory  Power  of  Cane- Sugar  in  Alkaline  Solutions. 
By  T.  Thomsen  (Ber.,  14,  1647—1650). — The  rotatory  power  of  a 
solution  containing  equal  molecules  of  sodium  hydroxide  and  cane- 
sugar  diminishes  with  the  strength  of  the  solution,  e.r/.,  \_oc~\i),  is  63"49 
for  a  solution  containing  2"112  per  cent,  of  sugar,  60'55°  for  1572  per 
cent.,  and  58*64  for  42*71  per  cent. 

If  the  affinity  of  sodium  hydroxide  for  water  is  eliminated,  [a]o  is 
equal  to  56*84. 

The  rotatory  power  of  a  dilute  solution  of  sugar  is  decreased  by  the 
addition  of  sodium  hydroxide.  It  attains  its  minimum  of  56*84  on  the 
addition  of  8  molecules  of  alkali. 

The  molecular  rotation  of  cane-sugar  in  its  sodium  compound  is 
194*26,  i.e.,  12  x  19*0-4  x  8*4.  W.  C.  W. 

Rotation  Constants  of  Cane-Sugar.  By  T.  Thomskn  CBer.,  14, 
1651 — 1653). — The  author  is  of  opinion  that  the  value  found  by 
Schmitz  in  the  case  of  cane-sugar  for  [A]d,  viz.,  64*156,  is  more 
accurate  than  63*9035  as  given  by  ToUens,  since  the  former  Rgrees 
more  closely  with  the  value  calculated  by  means  of  the  formula 
n  .  19-0  -f  n  .  8-4. 

Three  different  constants  are  now  known  :  [a]o  for  infinite  dilution 
=  66'66 ;  the  true  specific  rotatory  power  (i.e.,  calculated  on  the 
assumption  that  no  solvent  is  present)  [a]i)  =  64*06;  and  the  rotatory 
power  of  cane-sugar  in  the  sodium  compound,  Ci.H.iNaOu  fali)  = 
56*80. 

The  observed  and  the  calculated  values  for  the  molecular  refraction 
agree  closely. 


Infinite  solution 12 

"  True  rotatory  power  "  .    12 
Sodium  compound     ....    12 


Calculated. 

Found. 

Formula. 

(w)d. 

("Od- 

X  190 

228-0 

228*0 

X  19*0-8*4 

219*6 

219-1 

X  190-4  X 

8*4 

194*4 

194-26 

w.  c.  w 
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Effects  of  Diastase  on  Starch-paste.  By  A.  Herzfeld  (Bied. 
Centr.,  10,  203 — 204). — According  to  the  latest  researches,  the  end 
products  of  this  reaction  are  maltose  and  achroodextrin.  In  order  to 
obtain  crystallised  maltose,  the  author  recommends  that  a  solution  of 
the  substance  in  hot  80  to  85  per  cent,  alcohol  be  left  for  some 
time  in  the  cold,  and  the  alcohol  evaporated.  Maltose  probably  forms 
an  uncrystallisable  hydrate  in  warm  solutions,  which  is  transformed 
into  a  crystalline  anhydride  in  the  cold.  It  is  known  that  the 
saccharification  of  starch  by  diastase  is  most  successful  at  a  tempera- 
ture of  65'^,  and  is  retarded  by  a  higher  temperature,  and  in  this  case, 
as  shown  by  Maercker,  no  crystallisable  maltose  is  obtainable ;  the 
author,  however,  has  succeeded  in  separating  a  body  which  he  believes 
prevents  the  crystallisation;  his  method  is  as  follows: — The  mass 
resulting  from  the  saccharification  is  dissolved  in  a  small  quantity  of 
water,  and  precipitated  with  90  per  cent,  alcohol,  the  operation  re- 
peated 10  to  12  times,  the  residue  dried  on  glass  plates,  scraped  off, 
powdered,  and  dried  at  the  same  temperature  ;  the  alcoholic  filtrate  is 
distilled  off,  and  its  residue  is  treated  in  the  same  manner.  This 
substance  approaches  very  nearly  to  maltose  in  its  reducing  power. 
The  substance  which  is  precipitated  by  the  alcohol  is  an  uncrystallisable 
gum,  only  slightly  more  soluble  in  warm  than  in  cold  alcohol,  and 
quite  insoluble  in  strong  alcohol  and  ether,  but  readily  soluble  in  water; 
this  property  distinguishes  it  from  maltose  as  well  as  from  erythro- 
and  achioo-dextrin.  The  author  calls  it  m alto-dextrin,  and  believes  it 
to  be  identical  with  the  7- dextrin  of  Bondonneau.  J.  ¥. 

Viscose.  By  A  B^champ  (Compt.  rend.  93,  78 — 81). — Viscose, 
the  gummy  substance  formed  by  the  viscous  fermentation  of  cane- 
sugar,  forms  "vvhen  dry  a  white  friable  substance  of  the  same  composi- 
tion as  starch,  soluble  in  water  in  the  cold,  forming  a  gummy  solution, 
from  which  it  is  precipitated  by  alcohol.  The  solution  does  not  reduce 
Tehling's  solution,  and  gives  no  blue  coloration  with  iodine.  Its 
rotatory  power  varies  with  the  temperature,  being  +  228-7  at  21°, 
222'7  at  24^",  and  219'8  at  38°.  These  values  are  somewhat  near  that 
for  soluble  potato- starch,  212°.  Soluble  cellulose  is  inactive,  whilst 
the  rotatory  power  of  dextrin s  is  much  lower  than  that  of  potato- 
starch.  Viscose  yields  two  derivatives  with  nitric  acid.  When  boiled 
with  dilute  sulphuric  acid  it  is  converted  into  a  glucose  and  dextrins 
which  are  not  fermented  by  yeast,  but  the  reaction  is  somewhat  slower 
than  in  the  case  of  potato-starch.  The  dextrins  produced  vary  in 
their  degree  of  solubility  in  alcohol,  and  in  their  rotatory  power,  the 
extremes  being  + 181*7  and  128"7.  The  glucose  crystallises  completely, 
and  appears  to  be  identical  with  that  from  potato -starch.  Viscose  is 
not  acted  upon  by  zythozymases,  saliva,  or  sialozymases.  During 
viscous  fermentation,  alcohol  and  acetic  acid,  and  in  some  cases  lactic 
acid,  are  formed  in  small  quantity.  Inverted  sugar,  glucose  from 
potato. starch,  and  laevorotatory  sugar,  do  not  undergo  viscous  fer- 
mentation, but  under  the  same  conditions  yield  mannitol. 

C.  H.  B. 

Action  of  Triethylamine  on  the  Monhaloid  Paraffin-deri- 
vatives from  Secondary  and  Tertiary  Alcohols.    By  E.  Bki^oul 
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(Compt.  rend.  93,  69 — 72). — Isopropyl  iodide  (b.  p.  91 — 92^)  is  very 
slowly  attacked  by  triethylamine  in  the  cold,  but  when  the  two  com- 
pounds are  heated  together  in  a  closed  tube  at  100°,  they  react  with 
formation  of  triethylammonium  iodide  and  propylene.  When  1  vol. 
isopropyl  iodide,  2  vols,  triethylamine  and  4  vols,  absolute  alcohol  are 
heated  together,  there  is  formed,  in  addition  to  propylene  and  triethyl- 
ammonium iodide,  ethyl-isopropyl  ether,  in  amount  varying  with  the 
temperature,  a  greater  quantity  being  produced  at  150°  than  at  100°. 
Tertiary  bromobutane,  a  heavy  colourless  liquid,  boiling  without  decom- 
position at  73 — 74°,  obtained  by  the  action  of  phosphorus  tribromide  on 
trimethylcarbinol,  gives,  when  heated  with  triethylamine,  triethyl- 
ammonium bromide  and  butylene :  in  presence  of  alcohol,  ethyl- 
pseudobutyl  ether  is  also  produced.  It  is  evident  that  whilst  the 
haloid  derivatives  from  the  primary  alcohols  simply  combine  as  a 
whole  with  triethylamine,  the  corresponding  derivatives  of  secondary 
and  tertiary  alcohols,  or  at  least  their  first  terms,  under  the  same  con- 
ditions, lose  their  bromine  or  iodine  as  hydrobromic  or  hydriodic  acid 
with  simultaneous  formation  of  anolefine.  In  presence  of  alcohol,  this 
elimination  takes  place  partly  at  the  expense  of  the  haloid  derivative 
only,  partly  at  the  joint  expense  of  the  haloid  derivative  and  the 
alcohol,  the  residues  of  the  latter  reaction  uniting  to  form  a  mixed 
ether.  C.  H.  B. 

Separation  of  Compound  Ammonias.  Bj^  E.  Duvillier  and 
A.  BuisiNE  (Ann.  Ghvni.  Fhys.  [5],  23,  289 — -ioG). — In  the  process 
devised  by  the  authors,  the  compound  ammonias  are  separated  by 
means  of  the  different  solubilities  of  various  well-crystallised  salts, 
which  readily  admit  of  subsequent  purihcation.  It  possesses  decided 
advantages  over  the  older  method,  in  which  the  mixed  ethers  with 
very  high  and  very  similar  boiling  points  had  to  be  separated  by  frac- 
tional distillation.  It  consists  essentially  in  subjecting  the  mixture  of 
ammonias  to  two  successive  treatments  with  ethyl  oxalate.  The  first 
is  performed  in  an  aqueous  solution,  when  the  monamines  are  ])recipi- 
tated  in  the  form  of  oxamides.  The  bases  remaining  in  solution  are 
decomposed  by  boiling  with  potassium  hydroxide,  and  the  dried  gas  is 
dissolved  in  absolute  alcohol.  This  solution  is  then  again  treated  with 
ethyl  oxalate,  the  diamines  and  any  remaining  trace  of  monamines 
being  precipitated  as  ethyl  oxamates.  The  triamines  are  obtained  by 
subjecting  the  mother-liquor  to  distillation.  As  an  example  of  the 
application  of  the  process,  the  authors  give  an  account  of  a  research 
on  the  constituents  of  commercial  trimethylamine. 

Gomiuercial  Trmiethylaniine. — The  precipitate  which  separates  out 
from  the  aqueous  solution  consisting  of  oxamides  of  primary  bases, 
can  be  divided  into  three  portions  by  treatment  with  water.  I.  This 
portion  is  almost  insoluble  in  water;  when  warm  it  floats  on  the 
surface,  and  on  cooling  forms  a  solid  waxy  mass.  It  consists  of 
dibutyloxamide.  The  commercial  trimethylamine  therefore  contains 
monobutylamine.  The  platinochloride  resembles  that  of  isobutyl- 
amine,  as  described  by  Wurtz.  The  authors  therefore  state  that  the 
base  may  be  the  isomeride  of  butylamine,  although  products  obtained 
by  the  action  of  heat  on  organic  substances  generally  belong  to  tho 
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normal  series.  Portion  II,  whicli  is  fairly  soluble  in  water,  and  sepa- 
rates out  after  the  removal  of  the  preceding  body,  consists  of  dipropyl- 
oxamide.  When  the  quantity  of  this  and  the  preceding  substance  is 
small,  the  authors  make  use  of  the  comparative  insolubility  of  the 
sulphates  of  the  bases  in  alcohol  for  the  purpose  of  separating  them 
from  the  other  amines.  Portion  I  EI,  which  is  deposited  in  white 
opaque  needles  or  grains,  consists  of  dimethyloxamide.  By  convert- 
ing it  into  sulphate,  and  treating  with  boiling  absolute  alcohol,  it  is 
obtained  quite  pure,  and  yields  pure  methylamine  by  decomposition 
with  potassium  hydroxide. 

The  'portion  not  precipitated  hij  ethyl  oxalate  consists  of  diamines  and 
triamines.  It  is  decomposed  by  potassium  hydroxide,  and  the  dried 
gases  passed  into  absolute  alcohol.  This  solution  is  then  titrated,  and 
ethyl  oxalate  is  added  in  sufficient  quantity  to  precipitate  the  diamines, 
assuming  the  total  alkalinity  to  be  due  to  those  bases.  The  alco- 
holic solution  of  the  bases  is  poured  gradually  into  ethyl  oxalate,  the 
flask  being  placed  in  ice,  and  continually  shaken.  The  mixture  is 
then  distilled.  The  distillate  contains  the  triamines.  The  only  tertiary 
base  found  in  commercial  trimethylamine  was  trimethylamine  itself. 
Its  platinochloride  forms  large  orange-red  crystals.  The  syrwpy 
residue  after  distillation  consists  of  ethyl  oxamates  of  diamines,  together 
with  a  trace  of  monamines.  They  are  separated  by  means  of  the  dif- 
ferent solubilities  of  their  calcium  salts.  In  this  manner  the  authors 
separated  from  this  portion  propylamine  and  ethylamine.  The  mother- 
liquor  from  the  calcium  salts  is  treated  with  its  own  volume  of  ordinary 
alcohol.  The  precipitate  thus  formed  can  be  separated  into  two 
portions  by  means  of  warm  water.  The  less  soluble  portion  consists 
of  calcium  monomethyloxamate ;  the  more  soluble  is  the  dimethylox- 
amate.  This  indicates  the  presence  of  dimethylamine  in  commercial 
trimethylamine.  The  platinochloride  forms  small  orange-red  crystals. 
This  base  is  the  chief  constituent  of  commercial  trimethylamine; 
methylamine,  propylamine,  and  butylamine  come  next  in  about  equal 
proportions,  then  follows  trimethylamine  (5 — 10  per  cent,),  and  finally 
ethylamine  (2  per  cent.). 

Production  of  Methylamines. — The  most  convenient  method  of  pre- 
paring methylamine  is  by  heating  methyl  nitrate  (1  mol.)  with  a 
solution  of  ammonia  in  methyl  alcohol  (1  mol.)  in  a  closed  vessel  for 
5  hours  at  100°.  Traces  of  dimethylamine,  trimethylamine,  and  tetra- 
methylammonium  nitrate  are  formed  in  the  reaction :  when  it  is 
complete,  the  products  are  neutralised  with  sulphuric  acid,  and 
evaporated  on  a  water-bath.  The  residue  is  distilled  with  potassium 
hydroxide,  the  gases  being  collected  in  hydrochloric  acid.  After 
evaporating  and  drying  at  100°,  the  residue  is  treated  with  absolute 
alcohol  to  remove  ammonium  chloride,  which  remains  undissolved. 
The  soluble  chlorides  are  decomposed  by  potassium  hydroxide  and  re- 
converted into  sulphates,  which  are  then  treated  with  absolute  alcohol. 
This  dissolves  the  sulphates  of  dimethylamine  and  trimethylamine 
with  a  trace  of  methylamine,  and  leaves  a  residue  consisting  of 
methylamine  sulphate,  together  with  a  small  quantity  of  ammonium 
sulphate.  The  methylamine  is  freed  from  impurities  by  treatment 
with   oxalic  ether.      Dimethylamine  and  methylamine  are  separated 
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by  the  difference  in  the  solubilities  of  calcium  dimethyloxamate  and 
monomethyloxamate. 

Action  of  Methyl  Nitrate  on  MetJiylamine. — When  methylamine  is 
heated  at  100°  in  closed  vessels  with  methyl  nitrate  the  principal  pro- 
duct of  the  reaction  is  tetramethylammonium  nitrate.  It  is  a  non- 
deliquescent  salt,  extremely  soluble  in  water,  but  less  soluble  in 
alcohol.  It  crystallises  from  an  alcoholic  solution  in  large  scales.  By 
acting  on  ammonia  with  methyl  nitrate  the  same  base  is  formed,  but  in 
smaller  quantity,  the  chief  product  being  methylamine. 

Action  of  Methyl  Bromide  on  Methylamine. — By  acting  on  methyl- 
amine with  methyl  bromide  (equal  mols.)  at  100°  in  closed  vessels, 
tetramethylammonium  bromide  is  obtained.  Di-  and  tri-methylamine 
are  formed  in  small  quantities. 

Action  of  Methyl  Iodide  on  Methylamine. — The  action  is  similar  to 
that  of  the  bromide.  Tetramethylammonium  iodide  and  traces  of  di- 
and  tri-methylamine  are  formed. 

Action  of  Methyl  Bromide  on  Ammonia. — The  reaction  resembles 
that  of  the  corresponding  nitrate  on  ammonia.  The  principal  product 
is  methylamine,  the  other  three  bases  being  formed  in  small 
quantities. 

Preparation  of  Bimethylamine. — The  authors  consider  that  the  best 
source  of  diniethylamine  is  commercial  trimethylamine.  The  various 
processes  proposed  by  Baeyer,  Caro,  and  Mertens,  are  not  profitable. 

Preparation  of  Trimethylamine. — Trimethylamine  is  best  obtained 
by  decomposing  tetramethylammonium  iodide  with  silver  oxide,  and 
submitting  the  hydroxide  so  obtained  to  dry  distillation.  It  is  readily 
obtained  quite  pure  in  the  following  manner :— A  concentrated  solu- 
tion of  tetramethylammonium  nitrate  is  heated  with  an  excess  of  a 
saturated  solution  of  barium  chloride,  barium  nitrate  is  precipitated, 
and  separates  almost  completely  on  cooling:  the  last  traces,  however, 
are  removed  by  adding  alcohol  to  the  solution.  It  is  then  evaporated 
to  a  syrup,  and  mixed  with  boiling  alcohol :  on  cooling,  the  unattacked 
tetramethylammonium  nitrate  separates  out,  leaving  the  chloride  in 
solution.  The  latter  is  then  decomposed  with  silver  oxide,  and  the 
hydrate  distilled. 

Tetramethylammonium  nitrate  heated  with  soda-lime  yields 
ammonia,  methylamine,  dimethylamine,  and  trimethylamine.  A 
resufne  of  the  processes  for   preparing  the  methylamines  shows  that — 

I.  Methylamine  is  obtained  by  the  action  of  ammonia  on  methyl 
nitrate.  2.  Dimethylamine  is  obtained  from  commercial  trimethyl- 
amine. 3.  Trimethylamine  is  prepared  by  decomposing  salts  of  tetra- 
methylammonium. 

Production  and  Separation  of  Ethylamdriea. — In  preparing  dicthyl- 
oxamide  according  to  Wallach's  method,  the  authors  noticed  that 
diethylamine  in  presence  of  ethyl  oxahite  yields  ethyl  diethyloxamate, 
which  latter,  being  unstable  in  presence  of  water,  is  partially  saponitied, 
and  yields  diethyloxamic  acid,  which  in  its  turn  is  decomposed  with 
formation  of  acid  oxalate  of  diethylamine.*  The  authors  have  made 
use  of  this  fact  in  separating  ethylamines.     Methylamine  yields  a 

*  This  is  the  well  known  method  of  Hofmann,  publislicd  in  1864  {Proc.  Roi/.  Soc.^ 

II,  6Gj  FMl.  Mag.  [4],  22,  477).— Ed. 
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similar  body ;  but  as  it  does  not  crystallise  well,  it  is  not  advantageous 
to  attempt  the  separation  by  means  of  it.  Ethylamines  are  obtained 
by  acting  on  an  alcoholic  solution  of  ammonia  with  ethyl  chloride  at 
100°  in  closed  vessels.  The  principal  products  are  di-  and  tri-ethyl- 
amine.  The  ammonium  chloride  is  first  removed,  and  the  ethylamine 
is  then  separated  by  means  of  ethyl  oxalate.  On  decomposing  the 
precipitate  with  potassium  hydroxide  the  base  is  obtained  pure.  The 
mother-liquor  from  the  diethyloxamide  is  boiled  for  some  time ;  on 
cooling,  acid  oxalate  of  diethylamine  separates  out,  and  this,  on  decom- 
position with  potassium  hydroxide,  yields  diethylamine.  The  filtrate 
from  the  acid  oxalate  still  contains  small  quantities  of  the  salt.  It  is 
therefore  decomposed  with  alkali  and  the  bases  which  distil  over  are 
dried,  dissolved  in  alcohol,  and  treated  with  ethyl  oxalate.  After 
standing  for  a  day,  the  alcohol  and  trimethylamine  are  distilled  off. 
The  residue  is  treated  with  milk  of  lime,  and  after  filtering  off  the 
calcium  mono-  and  di-ethyloxamate,  the  liquid  is  treated  with  alcohol, 
which  precipitates  the  remainder  of  the  calcium  salts:  these  salts 
are  treated  with  boiling  water,  when  the  calcium  salt  of  monoethyl- 
oxamic  acid  is  dissolved,  and  separates  out  on  cooling  in  large  crystals. 
The  filtrate  from  the  mixed  calcium  salts  is  concentrated,  and  on  cooling 
calcium  diethyloxamate  crystallises  out;  this  is  washed  with  ether  to 
free  it  from  traces  of  diethyloxamide,  and  recrystallised  from  alcohol, 
from  which  it  separates  in  fine  radiating  needles.  They  are  very 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  On  decomposition 
with  potassium  hydroxide,  they  yield  pure  diethylamine. 

The  authors  find  that  tetrethylammonium  chloride  is  formed  by 
the  action  of  ethyl  chloride  on  alcoholic  ammonia.  Thus  this  same 
reaction  yields  the  four  bases, — mono-  and  di-ethylamine  in  large 
and  equal  quantities,  together  with  smaller  amounts  of  triethylamine 
and  tetrethylammonium  chloride. 

In  the  hope  of  obtaining  principally  triethylamine,  the  authors  acted 
on  ammonia  with  ethyl  iodide  in  closed  vessels,  and  then  when  the 
action  was  complete,  after  separating  the  ammonium  chloride,  they 
again  treated  the  ethylamines  with  ethyl  chloride.  After  separating 
the  mono-  and  di-ethylamine  the  hydrochloride  of  triethylamine  crys- 
tallises in  fine  needles.  It  yields  a  platinochloride,  which  forms  large 
orange  rhombohedral  crystals,  (NEt3HCl)2,PtCl4.  In  the  above  re- 
action a  considerable  quantity  of  tetrethylammonium  chloride  is 
formed ;  it  can  conveniently  be  employed  for  the  preparation  of  tri- 
ethylamine by  decomposing  with  silver  oxide.  The  relative  amounts 
of  the  bases  formed  in  the  reaction  are  about  4  of  triethylamine, 
2  of  mono-  and  di-ethylamine,  and  1  of  tetrethylammonium  chloride. 

J.  I.  W. 

Condensation  Products  from  Aldehydammonia  and  Ketone 
Derivatives.  By  H.  Hantzsch  {Ber.,  14,  1637— 1638).— By  the 
action  of  zinc  chloride  on  a  mixture  of  ethyl  acetoacetate  and  aldehyd- 
ammonia, a  compound  of  the  composition  CUH21O4N,  is  produced, 
2C6H10O3  +  C2H,0N  =  3H2O  +  CuHoiOiN.  This  substance  melts  at 
131°  and  boils  at  310°.  On  boiling  with  strong  hydrochloric  acid,  it  is 
decomposed  into  carbonic  anhydride,  ethyl  chloride,  aldehyde,  acetone, 
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and  amomnia.     At  least  four  bases  can  be  obtained  by  the  action  of 
dry  hydrochloric  acid  gas  on  this  body. 

CuHnNOi  +  HCl    =  CiiHnNOa  +  CO2     +  CACl 
C14H21NO4  +  2HG1  =  CaHiaN        +  2CO2   +  2C2H5CL 

The  original  substance  unites  with  bromine  to  form  CuHigT^OiBri. 
When  its  alcoholic  solution  is  treated  with  nitrous  acid,  diethylcolii- 
dine  dicarboxylate  is  produced.     It  is  an  oily  liquid  boilino;  at  31u°. 

w.  c.  w. 

Dibromopropaldehyde.  By  E.  Grimaux  and  P.  Adam  (Bull. 
Soc.  Chini.  [2],  36,  136 — 139). — On  adding  1  mol.  bromine  to  1  mol. 
acrolein  dissolved  in  twice  its  volume  of  ether,  and  then  expelling  the 
ether,  dibromopropaldehyde  is  obtained  as  a  heavy  colourless  or 
slightly  yellow  liquid,  boiling  at  79 — 85"  under  5  to  6  mm.  pressure. 
It  attacks  the  eyes  and  mucous  membranes,  and  ireduces  lehling's 
solution.  In  contact  with  air  and  hydrobromic  acid,  it  undergoes 
polymerisation,  forming  a  gummy  mass,  from  which  crystals  may  be  ob- 
tained by  distillation  under  reduced  pressure,  saturating  the  distillate 
with  hydrochloric  acid  gas,  and  allowing  to  stand  for  some  days.  This 
compound,  when  purified  by  recrystallisation  from  hot  chloroform, 
presents  the  same  properties  as  the  bromo-conipound  obtained  fi'oni 
metacrolein.  Its  melting  point  varies  with  the  rate  at  which  the 
temperature  is  raised,  since  it  is  depolymerised  by  heat.  When  im- 
pure, it  rapidly  alters,  and  becomes  amorphous. 

When  treated  with  sodium  ethylate,  the  bromo-derivative  yields  an 
oily  product,  which  solidifies,  and  is  obtained  by  crystallisation  from 
alcohol  in  small  needles  (m.  p.  77 — 78°)  of  the  same  composition  as 
bromacrolein,  of  which  it  is  probably  the  polymeride,  CyHyBriOo  ;  it 
is  neutral  and  odourless,  and  without  action  on  Fehling's  solution. 
Sulphuric  acid  converts  it  into  monobromacrolein. 

Monobromacrole'in  when  treated  with  sodium  ethylate  at  100°, 
yields  an  oil  which  gives  a  crystalline  body  (m.  p.  14u")  on  distilla- 
tion in  steam.  It  is  soluble  in  water,  and  gives  a  white  precipitate 
with  ammoniacal  silver  nitrate,  and  a  yellow  with  ammoniacal  cuprous 
chloride.  It  appears  to  have  the  composition  C.jH7Br03,  being  derived 
from  bromoparacrole'in,  CaH.jBraOa,  by  the  elimination  of  2HBr,  and 
probably  belongs  to  the  propargyl  series.  It  does  not  act  on  I'ehliug's 
solution.  When  treated  with  dilute  sulphuric  acid  it  evolves  irritat- 
ing vapours,  and  yields  a  solution  which  reduces  Barreswil  solu- 
tion. L.  T.  O'S. 

Tetrasubstitution  Derivatives  of  Propionic  Acid.  By  H.  B. 
Hill  and  C.  F.  Mabery  {Ber.,  14,  1079— 1 082). — Dicliloracrylic  acid 
unites  with  2  atoms  of  bromine  at  lOU'',  forming  a-dicldorodibroinopro- 
f ionic  acid,  C3H2Cl2Br..02.  This  acid  dissolves  freely  in  water,  ether, 
or  alcohol,  but  is  less  soluble  in  chloroform,  benzene,  or  carbon  bisul- 
phide. It  crystallises  in  triclinic  prisms  (m.  p.  96^),  the  ratio  of  the 
axes  a  :  6  :  c  =  1*034  :  1  :  1'062.  The  silver  salt  crystallises  in  fiat 
needles.  The  barium  salt  forms  anhydrous  needles,  which  dissolve 
freely  in  water.  Both  salts  are  decomposed  on  heating  their  solu- 
tions. 
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Dibromacrylic  acid  at  100°  absorbs  chlorine  and  forms  |S-dicbloro- 
dibromopropionic  acid.  It  crystallises  in  monoclinic  prisms  (m.  p. 
119°),  which  are  freely  soluble  in  water,  alcohol,  or  ether,  but  less 
soluble  in  benzene,  chloroform,  or  carbon  bisulphide. 

The  relation  between  the  axes  of  these  crystals  is  a  :  h  :  c  =. 
2-893  :  1  :  1731.  The  silver  salt  forms  thick  needles.  The  barium 
salt  crystallises  in  needles  containing  2  mols.  H2O  :  it  dissolves  freely 
in  water,  and  the  aqueous  solution  when  heated  splits  up,  yielding 
barium  chloride,  dibromochlorethylene,  and  a  dibromide,  C2HClBr4. 

When  bromine  is  added  to  a  solution  of  dibromacrylic  acid  in 
chloroform,  tetrabromopropionic  acid  is  deposited  in  triclinic  prisms 
(m.  p.  125°).  W.  C.  W. 

Structure  of  Disubstituted  Acrylic  Acid.  By  H.  B.  Hill 
(Ber.,  14,  1682 — 1683). — Dichloracylic  acid  from  mucochloric  acid 
has  the  constitution  CCL !  CH.COOH.  This  acid  forms  monoclinic 
crystals  which  are  quite  distinct  from  the  crystals  of  the  dichlor- 
acrylic  acid  obtained  by  Wallach  from  chloralide.  W.  C.  W. 

Dibromacrylic  Acid.  By  H.  B.  Hill  and  C.  W.  Andrews  (Ber., 
14,  1676 — 1679). — The  dibromacrylic  acid  obtained  by  decomposing 
a  solution  of  tribromopropionic  acid  in  baryta- water  with  hydrochloric 
acid,  is  identical  with  the  acid  derived  from  mucobromic  acid.  100 
parts  of  a  saturated  solution  of  the  pure  acid  at  18°  contain  4*96 
parts  of  the  acid. 

Barium  dibromacrylate  crystallises  with  1  mol.  H2O.  100  parts  of 
the  saturated  solution  at  18°,  contain  5*89  parts  of  the  anhydrous  salt. 
The  calcium  salt  is  deposited  from  a  hot  aqueous  solution  in  long 
needles,  containing  3  mols.  H2O.    The  potassium  salt  forms  anhydrous 

w.  c.  w. 


Constitution  of  Glyoxylic  Acid.  By  R.  Otto  and  H.  Beckurts 
(Ber.,  14,  1616 — 1619). — When  silver  dichloracetate  is  heated  in  con- 
tact with  water,  it  decomposes  into  silver  chloride,  glyoxylic  and 
dichloracetic  acids  ;  but  if  the  dry  salt  is  heated  at  80°,  it  splits  up  into 
silver  chloride,  and  a  mixed  anhydride  of  dichloracetic  and  glyoxylic 
acids,  2CH2Cl.C02Ag  =  2AgCl  +  CHCI2.CO.O.CO.CHO.  The  forma- 
tion of  this  compound  is  in  favour  of  the  view  that  glyoxjdic  acid  is 
formylcarboxylic  acid,  H.CO.COOH,  and  not  dihydroxyacetic  acid. 

As  a  further  proof  of  the  correctness  of  this  hypothesis,  potassium 
glyoxylate  was  subjected  to  the  action  of  dichloracetic  chloride,  when 
potassium  chloride,  glyoxylic  and  dichloracetic  acids  were  formed. 
No  anhydride  was  produced.  Hence  it  appears  that  potassium  glyoxy- 
late is  to  be  regarded  as  potassium  formylcarboxylate  containing  1  mol. 
of  water  of  crystallisation,  C2HKO2  +  H2O,  and  not  as  anhydrous 
potassium  dihydroxyacetate. 

Dichloracetic  chloride  is  a  colourless  liquid  (b.  p.  108°),  which 
fumes  strongly  in  the  air.  It  is  decomposed  by  water,  forming  di- 
chloracetic acid,  and  by  alcohol  forming  ethyl  dichloracetate.  B}'' 
aqueous  ammonia  it  is  converted  into  an  amide  (m.  p.  96°). 

w.  c.  w 
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Some  Double  and  Triple  Oxalates  containing  Chromium. 
By  F.  W.  Clarke  and  E.  A.  Kebler  (Amer.  Ghem.  /.,  3,  197—  201). 
— Bariochromic  oxalate^  Cr2Ba3Ci2024,  and  the  corresponding  strontium 
and  calcium  salts,  were  discovered  in  1845  by  Rees-Reece,  who  ob- 
tained them  by  precipitation  from  a  solution  of  the  ammonium  salt,  in 
dark  violet  silky  needles,  the  barium  salt  crystallising  with  12  and  18 
mols.  HoO,  the  strontium  salt  with  18,  and  the  calcium  salt  with 
36HoO. 

Kebler,  by  precipitating  from  the  potassium  instead  of  the  ammo- 
nium salt,  has  obtained  the  bario-chromic  salt  in  very  dark  green 
silky  needles,  the  amount  of  water  in  which  varies  according  to  the 
concentration  and  temperature  of  the  solutions  used.  From  concen- 
trated solutions,  whether  cold  or  hot,  a  definite  hexhydrated  salt  was 
obtained;  the  12-  and  18-hydra,ted  salts  of  Rees-Reece  are  doubtless 
also  definite  compounds  ;  the  salts  thrown  down  from  the  dilute  solu- 
tions appear  to  be  mixtures  of  the  hex-hydrated  salt  with  one  of  these 
higher  hvdrates.  The  sp.  gr.  of  the  anhydrous  salt  was  found  to  be 
2-570  at  68°;  that  of  the  6-hydrate  2-445  at  18-9°;  of  the  12-hydrnto 
2-372  at  27°,  the  second  being  nearly  a  mean  between  the  other 
two. 

The  strontium,  salts,  prepared  under  varying  conditions  of  tempera- 
ture and  dilution,  also  formed  pale  green  satiny  needles,  easily  recrys- 
tallisable  from  hot  water;  cold  dilute  solutions  yielded  the  salt, 
Cr2Sr3Cio024,12H20,  and  the  mother-liquor  and  washings  deposited  a 
somewhat  lower  hydrate,  possibly  a  mixture  containing  10^  mols. 
water.  Sp.  gr.  2-148  at  8-8"".  From  hot  concentrated  solutions  of  the 
precipitants,  a  decahydrate  was  obtained.  Clarke  thinks  it  probable 
that  all  these  lower  hydrates  are  mixtures  of  a  12-hydrated  salt  with 
a  hexhydrate  yet  to  be  discovered. 

The  mother-liquors  of  all  these  strontium  precipitates,  when  united, 
concentrated,  and  left  at  rest,  deposited  a  very  dark  green,  almost 
black,  crystalline  crust,  consisting  of  a  triple  oxalate,  CroSroK.Ci^Ooi, 
with  11  or  12  mols.  H2O.  Clarke  regards  the  12  mol.  formula  as  the 
true  one. 

The  corresponding  harium  salt,  Cr2Ba2K2Ci2024,  was  obtained  by 
mixing  equivalent  quantities  of  bario-chromic  and  potassio-chromic 
oxalates  dissolved  in  boiling  water,  and  separated  in  bluish-green 
needles  containing  5  or  6  mols.  H2O,  most  probably  the  latter. 

H.  W. 

Decomposition  of  Calcium  Succinate  by  Heat.  By  A.  Funako 
{Gazzetta,  1881,  274— 277).— D'Arcet,  by  subjecting  this  salt  to  dry 
distillation,  obtained  a  brown  aromatic  liquid,  which  ho  called  sucoi- 
none,  but  its  percentage  composition  differed  widely  from  that  of  the 
ketone  of  succinic  acid  (Ann.  GMm.  Fhi/s.  [2],  58,  297).  More  re- 
cently Richter  {Bull.  Soc.  Ghim.  [2],  35,  122)  endeavoured  to  prepare 
the  same  ketone,  but  obtained  nothing  but  a  mixture  of  ill-defined 
volatile  bodies,  which  when  distilled  over  zinc  yielded  benzene.  The 
author  of  the  present  paper  has  obtained,  by  the  dry  distillation  of 
calcium  succinate,  a  small  quantity  of  yellow-brown  oily  empyreumatic 
liquid,  separable  by  fractional  distillation  into  several  portions,  viz.  : 
(1.)  A  small  quantity  of  liquid  distilling  just  above  G0°,  having  the 


1032  ABSTRACTS  OF  CHEMICAL  PAPERS. 

odour  of  acetone,  and  crystallising  with  alkaline  bisulphites :  its 
quantity  was  not  sufficient  for  the  determination  of  its  boiling  point. 
(2.)  Between  1\5^  and  125°,  a  yellow  fragrant  liquid,  having  the 
composition  and  physical  properties  of  heptylidene,  C7H12. 

The  higher  fractions  are  difficult  to  separate,  as  they  do  not  difPer 
much  in  boiling  point.  (3.)  Between  180°  and  188°,  a  greenish 
neutral  liquid  insoluble  in  water,  soluble  in  alcohol,  and  having  an 
odour  characteristic  of  phenol.  Mean  of  three  analyses  :  C  =  77*92  : 
H  =  8-11  per  cent.  (4.)  Between  190°  and  200° ;  a  relatively 
large  quantity  of  liquid,  greenish  when  recently  distilled,  afterwards 
turning  yellowish- brown,  and  likewise  having  the  odour  of  phenol. 
Mean  of  analyses  :  C  =  79*52 ;  H  =  8*58,  agreeing  nearly  with  the 
formula  CJInO.  (5.)  Between  205°  and  212°:  greenish-yellow 
liquid,  having  a  faint  odour  and  the  composition  C  =  80*98,  H  =  9*40 
per  cent.  (6.)  Between  215°  and  225"  :  dark-green ;  difficult  to 
separate  from  the  preceding  ;  neutral,  and  has  a  faint  odour.  C  = 
81*20.  H  =  9*20.  (7.)  Between  230°  and  280°.  Dense  brown 
liquids,  having  an  aromatic  odour,  but  exhibiting  no  characteristic 
properties,  and  impossible  to  purify. 

The  centesimal  composition  and  physical  properties  of  all  these 
bodies  tend  to  show  that  they  may  with  some  probability  be  regarded 
as  allied  to  the  phenols  and  aromatic  ketones :  thus  the  fraction  boil- 
ing at  180 — 188°  bears  some  resemblance  to  cresol ;  and  that  which 
boils  at  215 — 225°  is  similar  in  composition  and  properties  to  phenyl- 
isobutyl  ketone.  The  quantities  of  these  bodies  obtained  were  too 
small  to  admit  of  an  examination  of  their  products  of  oxidation. 

H.  W. 

Derivatives  of  Itaconic,  Mesaconic,  and  Citraconic  Acids. 
By  W.  Petei  (Ber.,  14,  1634^— 1637).— Ethyl  itaconaie  boils  at  228°, 
ethyl  citraconate  at  231°,  and  ethyl  mesaconate  at  229°.  On  saponifica- 
tion with  baryta- water,  these  ethereal  salts  yield  the  corresponding 
barium  salts,  which  crystallise  with  1,  2^,  and  4  mols.  H2O  respec- 
tively.    Barium  mesaconate  is  the  most  soluble  of  the  three  salts. 

Itaconic  chloride,  C3H4(C0C1)2,  is  a  colourless  liquid  boiling  at  89° 
under  a  pressure  of  17  mm.  Under  the  same  pressure  mesaconic  chloride 
boils  at  80°.  These  chlorides  are  converted  into  the  corresponding 
acids  by  contact  with  water.  By  the  action  of  phosphrous  penta- 
chloride  on  citraconic  anhydride,  mesaconic  chloride  appears  to  be 
formed. 

Mesaconic  acid  is  converted  into  citraconic  anhydride,  by  the  action 
of  acetic  chloride  at  100°  in  sealed  tubes. 

Isodibromopyroracemic  anhydride  is  obtained  in  rhombic  crystals 
(m.  p.  50°)  by  the  addition  of  bromine  to  a  solution  of  itaconic 
anhydride  in  chloroform.  On  distillation,  it  splits  up  into  hydrobromic 
acid  and  bromitaconic  anhydride.  W.  C.  W. 

Pyroracemic  Acid  Compounds.  By  C.  Bottinger  {Ber.,  14,  1599 
— 1600). — Combination  ensues  when  benzonitril  is  added  to  a  cold 
solution  of  pyroracemic  acid  in  concentrated  sulphuric  acid.  By 
pouring  the  mixture  on  to  ice,  the  addition-product  Ci7Hi6lS'204  is  ob- 
tained in  the  form  of  a  white  crystalline  substance,  which  dissolves 
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sparingly  in  benzene,  chloroform,  and  ether,  and  freely  in  acetone. 
This  substance  crystallises  in  colourless  four-sided  plates,  which  melt 
at  172°  with  decomposition.  It  acts  as  an  acid  and  has  an  exceedingly 
bitter  taste.  When  boiled  with  strong  potash-solution  it  splits  up, 
forming  ammonia  and  benzoic  acid. 

A  similar  compound,  having  the  composition  Ci9HoolS'204  is  obtained 
by  the  action  of  benzyl  cyanide  on  pyroracemic  acid  in  presence  of 
strong  sulphuric  acid. 

This  substance  melts  at  145°.  W.  C.  W. 

Acids  of  the  Australian  Currant,  Leptomeria  acid  a.     By  E. 

H.  Rennie  (J.Rmj.  Soc,  N.S.W.,  14,  119— 121).— The  intensely  sour 
taste  of  this  fruit  is  due  chiefly  to  malic  acid,  which  is  present  in  the 
solid  residue  obtained  by  just  neutralising  the  juice  with  sodium  car- 
bonate and  evaporating  to  dryness,  to  the  amount  of  more  than 
40  per  cent.  Small  quantities  of  tartaric  and  citric  acids  are  also 
present.  The  ash  contains  a  considerable  quantity  of  potassium  car- 
bonate with  a  mere  trace  of  calcium  carbonate.  H.  W. 

Carboglucosic  Acid.  By  P.  SchOtzenberger.  (Bull.  Soc  Chim. 
[2],  36,  144). — When  inverted  sugar  is  heated  with  hydrocyanic  acid 
at  100°  in  a  close  vessel  for  some  hours,  ammonivim  carboglucosate, 
C7H13O8.NH4,  is  formed.  Glucose  and  cane-sugar  behave  in  the  same 
way,  but  the  reaction  is  slower  with  the  latter.  The  free  acid, 
C7H14O8,  is  colourless,  amorphous,  and  very  soluble  in  water,  and  of 
slightly  acid  taste.  Its  alkaline  salts,  which  are  very  soluble  in 
water,  give  a  white  precipitate  with  lead  acetate.  They  are  optically 
inactive,  and  do  not  reduce  Fehling's  solution. 

By  leaving  inverted  sugar  in  contact  with  hydrocyanic  acid  in  the 
cold  until  the  colour  begins  to  change  to  brown,  and  expelling  the 
excess  of  hydrocyanic  acid,  a  solution  is  obtained  which  reduces 
Fehling's  solution  at  the  ordinary  temperature.  L.  T.   O'S. 

Barbituric  Acid.  By  M.  Conrad  and  M.  Gutiizeit  (Ber.,  14, 
1643 — 1645). — Di7netJiylbarhituric  acid^  prepared  by  the  action  of 
methyl  iodide  on  silver  barbiturate,  crystallises  in  glistening  plates, 
■which  sublime  without  melting  at  200°.  On  decomposition  by  boiling 
with  potassium  hydroxide,  dimethyl malonic  acid  (m.  p.  185°)  is 
formed.  On  the  addition  of  silver  nitrate  to  a  neutral  solution  of 
dimethylbarbituric  acid,  two  atoms  of  silver  replace  the  hydrogen 
atoms  which  are  combined  with  the  nitrogen  atoms.  W.  C.  W. 

Decomposition  of  Potassium  Picrate.  By  Sarrau  and  Virii/lr 
(Compt.  rend.,  93,  61 — 62). — The  volume  and  percentage  composi- 
tion of  the  gas  produced  by  the  explosion  of  potassium  picrate  in  a 
closed  vessel  under  varying  conditions  of  pressure  are  given  in  the 
following  table : — 

Mean  density  of  products 0*023  0'3  0*5 

Volume  of   gas  per  kilo,  at  0°, 

760  mm 574-1  557*9  — 
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Hydrocyanic  acid  (ammonium 

cyanide)    1-98  0*32  O'Sl 

Carbonic  anhydride 10-56  13-37  20-48 

Carbonic  oxide 62-10  59-42  50-88 

Methane    0-17  2-38  5-39 

Hydrogen. 10-31  C>-17  268 

Nitrogen 16-88  17-74  18-26 

With  increased  pressure,  the  proportion  of  carbonic  oxide  and  free 
hydrogen  diminishes,  whilst  that  of  carbonic  anhydride  and  methane 
increases.  The  composition  of  the  sohd  residue  also  varies  with  the 
pressure.  It  consists  of  potassium  carbonate  and  cyanide  with  a  small 
quantity  of  free  carbon,  amounting  under  high  pressures  to  about 
O'l  per  cent.  The  proportion  of  potassium  converted  into  cyanide 
under  different  pressures  is  as  follows  : — 

Density. 0-23  0-3  0-5 

Potassium        converted 

into  cyanide,  per  cent.  29*8  34*7  24-3 

Appearance  of  residue  .  slightly  carbonaceous  white  carbonaceous 

With  a  density  of  0-5  the  decomposition  may  be  approximately 
represented  by  the  equation*  8Ci2H2K(N04)302  =  2KCy  +  6KCO3 
+  2ICO2  +  52CO  +  22N  +  3C2H4  +  4H  +  7C,  wibh  a  tendency 
to  the  replacement  of  the  three  last  terms  by  4C2H4  +  50. 

C.  H.  B. 

Methyldeoxybenzoin.  By  W.  Mann  {Ber.,  14,  1645—1647).— 
The  phenylacetic  acid  used  in  the  preparation  of  methyldeoxy- 
benzoin was  obtained  by  the  following  process : — 100  grams  of  benzyl 
chloride  dissolved  in  100  grams  of  alcohol  are  gradually  added  to  a 
solution  of  60  grams  of  pure  potassium  cyanide  (which  must  be  free 
from  cyanate)  in  55  grams  of  water,  which  is  contained  in  a  flask 
]irovided  with  an  upright  condenser.  After  heating  the  mixture  for 
three  hours,  the  upper  layer  of  liquid  is  decanted  and  distilled.  The 
portion  boiling  below  236''  is  heated  with  45  grams  of  potassium 
hydroxide  dissolved  in  25  grams  of  water,  in  a  flask  fitted  with  an 
upright  condenser,  for  five  or  six  hours  until  the  evolution  of  ammonia 
ceases.  The  alcohol  is  then  distilled  off,  water  is  added,  and  the 
mixture  filtered.  The  phenylacetic  acid  is  precipitated  from  the  filtrate 
by  hydrochloric  acid. 

Faramethyldeoxy'henzoin,  CH2Ph,CO.C6H4Me,  prepared  by  the  action 
of  phenylacetic  chloride  on  toluene  in  the  presence  of  aluminium  chlo- 
ride, crystallises  in  white  plates  (m.  p.  107-5°),  w^hich  dissolve  in 
alcohol,  ether,  chloroform,  and  benzene.  It  boils  without  decomposi- 
tion above  360°.  On  oxidation  with  nitric  acid,  it  yields  a  mixture  of 
paratoluic  and  terephthalic  acids,  and  on  reduction  with  phosphorus 
and  hydriodic  acid,  it  is  converted  into  paramethyldibenzyl, 

CH2Ph.CH2.C6H4Me. 

This  substance  melts  at  27°  and  boils  at  286°.    It  is  soluble  in  alcohol, 
ether,  chloroform,  and  benzene. 

*  O  =  8. 
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'  Paratolyl'henzyl  carhinol,  CH2Ph.CH(OH).C6H4Me,  obtained  by 
tbe  action  of  sodium  and  alcohol  on  methyldeoxybenzoin,  crystallises 
in  small  needles,  soluble  in  alcohol,  ether,  and  benzene.  It  melts  at 
66°,  and  boils  above  360°. 

An  acid,  C,9H2o02,  is  also  obtained  as  a  bye-prodact  in  the  prepara- 
tion of  the  alcohol.  It  crystallises  in  thin  white  needles  (m.  p.  92'5°), 
soluble  in  alcohol,  ether,  benzene,  and  chloroform. 

Metlnjlstilhene,  CHPh  !CH.C6H4Me,  is  formed  when  paratolyl-benzyl 
carbinol  is  boiled  with  dilute  sulphuric  acid  (1:4).  It  crystallises  in 
pearly  plates,  soluble  in  ether,  benzene,  and  chloroform.  This  hydro- 
carbon melts  at  117",  and  boils  without  decomposition  at  a  hiofher 
temperature.  W.  C.  W. 

Synthesis  of  Salicylic  Acid.  By  E.  F.  Smith  {Amer.  Chem.  /., 
2,  338). — When  1  part*  of  copper  benzoate  is  heated  with  about 
3  parts  of  water  in  a  sealed  tube  at  180°  for  three  hours,  a  largo 
quantity  of  cuprous  oxide  separates ;  and  on  acidulating  the  liquid 
with  hydrochloric  acid,  and  supersaturating  with  hydrogen  sulphide, 
the  filtrate  from  the  copper  sulphide  contains  a  large  quantity  of 
benzoic  acid,  which  may  be  removed  by  distillation  with  steam;  whilst 
the  residual  liquid,  when  evaporated  to  a  small  bulk,  yields  a  crop  of 
needle-shaped  crystals  melting  at  156°,  and  giving  with  ferric  chlo- 
ride the  coloration  characteristic  of  salicylic  acid.  The  reaction  is 
represented  by  the  equation — 

2(C6H5.COO)2Cu  +  2H2O  =  CU2O  +  SCCeHa.COOH) 

+  OH.C6H4.COOH. 

The  same  result  is  obtained  by  heating  aqueous  benzoic  acid  with 
an  ammoniacal  solution  of  cupric  oxide  at  220°.  H,  W. 

Introduction  of  Aromatic  Hydrocarbons  into  Ketonic  and 
Aldehydic  Acids.  By  C.  Bottinger  (Ber.,  14,  1595—1598).— 
a-Di'phenijlpro'pionic  acid  is  formed  by  the  action  of  benzene  on  pyro- 
racemic  acid  in  presence  of  sulphuric  acid.  Pyroracemic  acid  is  care- 
fully dissolved  in  ten  times  its  volume  of  concentrated  sulphuric  acid, 
which  is  cooled  down  to  —  10°  in  a  freezing  mixture.  Benzene  is 
added  to  the  solution,  and  the  liquid  is  taken  out  of  the  freezing  mix- 
ture, but  the  temperature  is  not  allowed  to  reach  -f  10°.  When  the 
reaction  is  complete,  the  product  is  poured  into  cold  water,  and  the 
liquid  which  separates  on  the  surface  of  the  water  is  exposed  to  a 
Current  of  air  ;  the  benzene  evaporates  and  leaves  crystals  of 
a-diphenylpropionic  acid,  which  is  identical  with  the  diphenylmethyl- 
acetic  acid  of  Thorner  and  Zincke  (Abstr.,  1879,  322). 

By  a  similar  reaction  a-ditolylpropionic  acid  can  be  prepared  from 
pyroracemic  acid  and  toluene.  On  recrystallisation  from  ether  or 
alcohol,  this  acid  is  obtained  in  monoclinic  cubes  (m.  p.  151°). 

OL-Diethylphenylpropionic  acid  prepared  from    pyroracemic    acid  and 
ethylbenzene  is  deposited  from  a  solution  in    dry  ether  in  four-sided 
transparent  plates  (m.  p.  116°).     The  acid  is  freely  soluble  in  chloro- 
form and  in  light  petroleum. 
■■   Dibromopyroraceniic    acid   combines  readily  with   toluene   in    the 
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presence  of  strong  sulphiiric  acid,  forming  methyldibromatrolactic 
acid  (m.  p.  163°).  This  acid  crystallises  from  an  ethereal  solution  in 
thick  prisms,  and  from  chloroform  in  slender  needles.  It  is  decom- 
posed by  warm  water  into  carbonic  anhydride  and  methylacetophe- 
none  bromide  (m.  p.  65°).  The  bromide  is  deposited  from  an  aqueous 
solution  in  plates,  and  from  an  ethereal  solution  in  long  needles.  By 
the  action  of  sodium  amalgam  it  is  converted  into  methyl  a  trolactic 
acid,  which  crystallises  in  transparent  four-sided  plates,  soluble  in 
water  and  in  chloroform.  W.  C.  W. 

Vulpic  Acid.  Part  III.  By  A.  Spiegel  (Ber.,  14,  1686—1696).— 
Vulpic  acid  is  not  attacked  by  ammonia,  but  it  is  saponified  by  the 
action  of  lime,  forming  methyl  alcohol  and  pulvic  acid,  C19H14O5  + 
H2O  =  C18H12O5  +  CH4O.  Pulvic  acid  is  decomposed  by  potassium 
or  sodium  hydroxide  into  dibenzylglycollic  adid :  C18H13O5  +  2H3O  = 
CaeHifiOs  +  2CO2,  and  by  barvta-water  it  is  split  up  into  phenylacetic 
and  oxalic  acids:   CisHiJOs  +" 3B^0  =  2C8H8O2  +  C2H2O4. 

Dibenzylglycollic  acid  has  already  been  shown  to  be  identical  with 
the  oxytolylic  acid  of  Moller  and  Strecker.  The  amide  of  this  acid  is 
obtained  by  the  action  of  hydrochloric  acid  on  dibenzylketone  cyan- 
hydrin  at  120 — 130°.  It  is  deposited  from  a  solution  in  benzene  in 
long  colourless  needles  (m.  p.  193°),  insoluble  in  ether.  It  is  converted 
into  dibenzylglycollic  acid  by  treatment  with  hydrochloric  acid  at  140°. 

The  acetic  derivative  of  this  acid  is  obtained  in  the  pure  state  by 
distilling  off  the  excess  of  acetic  anhydride  from  the  crude  product  of 
the  action  of  acetic  anhydride  on  dibenzylglycollic  acid.  The  residue 
is  dissolved  in  a  hot  solution  of  sodium  hydroxide,  and,  on  cooling,  the 
sodium  salt  is  obtained  in  pearly  plates.  The  free  acid  crystallises  in 
plates  (m.  p.  106"),  soluble  in  chloroform  and  in  light  petroleum. 
When  heated  to  190 — 200°,  the  acetic  derivative  decomposes  into 
acetic  acid  and  dibenzylglycollic  anhydride,  which  crystallises  in 
small  prisms  (m.  p.  157°),  soluble  in  alcohol,  ether,  chloroform,  hot 
benzene,  and  carbon  bisulphide.  It  dissolves  in  a  cold  solution  of 
sodium  hydroxide,  forming  sodium  dibenzylglycollate. 

Oxidation  and  Reduction  of  Pulvic  Acid. — Pulvic  acid  is  oxidised 
by  potassium  permanganate  in  alkaline  solution,  yielding  oxalic  and 
phenyl glyoxy lie  acids.  When  ammoniacal  solution  of  pulvic  acid 
is  boiled  with  zinc-dust,  ammonium  carbonate  escapes,  and  a  new  acid 
is  formed,  to  which  the  name  hydrocornicidaricy  CnHieOs,  has  been 
given,  together  with  several  non-crystalline  compounds.  The  mixture 
is  separated  by  fractional  precipitation,  the  first  portion  of  the 
precipitate  containing  the  acid ;  this  is  treated  with  hydrochloric 
acid  to  remove  zinc,  and  recrystallised  from  alcohol.  In  this 
way  it  is  obtained  in  colourless  needles  or  prisms  (m.  p.  134°),  which 
dissolve  freely  in  ether,  chloroform,  benzene,  and  glacial  acetic  acid. 
Hydrocornicularic  acid  is  monobasic.  The  salts  of  the  potassium  and 
calcium  groups  are  non-crystalline.  The  lead  and  silver  salts  are 
amorphous  and  insoluble.  The  methyl  salt,  which  is  formed  by  the  re- 
daction of  the  vulpic  acid,  crystallises  in  monoclinic  prisms  (m.  p.  68°). 
The  anhydride,  C17HUO2,  is  decomposed  by  heat  into  water  and  an 
inner  anhydride,  which,  crystallises  in  colourless  needles  (m.  p.  117°), 
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soluble  in  ether,  cliloroform,  benzene,  glacial  acetic  acid,  hot  alcohol, 
and  carbon  bisulphide.  The  anhydride  is  converted  into  sodium 
liydrocornicularate  by  boiling  its  alcoholic  solution  with  soda. 

Tetrahydrocornicularic  acid^  CnHigOa,  is  formed  by  the  action  of 
sodium  amalgam  on  an  aqueous  solution  of  hydrocornicularic  acid. 
It  is  a  thick  oily  liquid,  and  is  converted  into  the  aahydride  CnHi603 
by  boiling  with  water.  The  anhydride  forms  thin  needles  or  plates 
(m.  p.  70°),  soluble  in  alcohol,  ether,  chloroform,  and  benzene.  It  is 
always  produced  in  small  quantities  in  the  preparation  of  hydro- 
cornicularic acid  from  pulvic  acid. 

By  fusion  with  potassium  hydroxide,  hydrocornicularic  acid  is  split 
up  into  toluene  and  phenylsuccinic  acid,  C10H10O4,  which  crystallises 
in  short  needles  (m.  p.  167°),  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid.  The  lead  and  silver  phenylsuccinates  are  insoluble.  The! 
calcium  salt  precipitated  from  a  cold  solution  contains  2  mols.  HoO, 
but  it  is  anhydrous  when  prepared  from  a  boiling  solution.  The  acid 
is  identical  with  the  phenylsuccinic  acid  obtained  synthetically  by  the 
author,  and  also  by  L.  Riigheimer  (Ber.,  14,  428). 

Hydrocornicularic  acid  may  be  regarded  as  a  diphenylhydroxyangelic 
acid,  aind  tetrahydrocornicularic  acid  as  a  diphenylhydraxyvalerianic 
acid  having  the  constitution  C00H.CHPh.CH2.CH(0H).CHoPh. 

W.  C.  W. 

Metachloronitro-  and  Metachloramido-benzenesulphonic 
Acids.  By  J.  Post  and  C.  G.  Meyeti  (Ber.,  14,  1605—1607).— 
Metachloronitrobenzene  yields  two  sulphonic  acids,  which  are  easily 
distinguished  by  the  properties  of  their  salts. 

a-MefachloronitrohenzenesuIjpJioniG  Acid. 

[C6H3(N02)Cl.S03]oBa  +  2H2O,  small  yellowish-brown  plates  or 

needles,  freely  soluble  in  alcohol. 
[C6H3(N02)Cl.S03]2Sr  +  IH2O,  brown  plates,  soluble  in  alcohol. 
C6H3(N02)C1.S03K,    small  needles   or   plates,    freely   soluble  in 

alcohol. 
C6H3(N02)Cl.S03Na  +  2^H20,  pale  yellow  needles,  arranged  in 

groups,  and  efflorescent. 

fi-Metacliloronitrohenzenesulplionic  Acid. 

[C6H3(N"02)C1.S03]2  Ba  +  JHsO,   small  yellow  needles,  insoluble 

in  alcohol. 
[C6H3(N02)Cl.S03]2Sr,    yellow   crystalline    powder,     soluble    in 

alcohol. 
C6H3(N02)C1.S03K  +  IH2O,  pale  yellow  prisms. 

These  acids  yield  the  corresponding  amidobenzenesulphonic  acids 
on  reduction. 

a. 
C6H3(N"H2)C1,S03H,  colourless  silky  needles,  soluble  in  hot  water. 

^. 
C6H3(NH2)C1.S03H,  brown  plates,  sparingly  soluble  in  water. 
[C6H3(NH2)Cl.S03]2Ba     +     'J^B.^O,     thick    colourless    needles, 
soluble  in  water  and  in  alcohol. 

4  a  2 
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Metachloramidobenzene  appears  to  yield  only  one  monosulphoiiic 
acid  when  acted  on  by  sulphuric  acid,  C6H3(IS'"H2)C1.S03H,  red  crys- 
tals, sparingly  soluble  in  water.  [C6H3(NH2)Cl.S03]2Ba  -f  HgO, 
small  yellow  efflorescent  needles  soluble  in  alcohol. 

[C6H3(]N"H0Cl.SO3]2Sr  +  QH^O, 

long  colourless  efflorescent  needles,  freely  soluble  in  alcohol  and  in 
water.  .  C6H3(NH2)Cl.S03N"a  +  JH2O,  pale  yellow  glistening  needles. 
(/6H3(NH2)Cl.S03Na  +  2H2O,  colourless  needles  which  lose  water  at 
100°.  W.  C.  W. 

Oxidation  of  Sulphaminemetatoluic  Acid  in  Alkaline  and 
in  Acid  Solution.  By  R.  D.  Coale  and  I.  Rbmsen  (Amer.  Chem,. 
e/!,  3,  204 — 216). —  Remsen  and  Hall  have  shown  that  sulphamine- 
paratoluic  acid  is  converted,  by  oxidation  with  permanganate  in  alka- 
line solution,  into  anhydrosulphamine-terephthalic  acid,  or  tereplithalic 
sulphinide,  whereas  when  the  oxidation  takes  place  in  an  acid  solution 
the  product  consists  of  sulphoterephthalic  acid  (this  volume,  p.  819  ). 
In  the  present  paper  it  is  shown  that  similar  transformations  take 
place  in  the  meta-series.     Free  sulphamine-metatoluic  acid  oxidised 

with   potassium    permanganate    yields    pure    sulpho-isophthalic   acid. 

1  3 

C6H3(S03H)(COOH)(COOH),  identical  with  that  which  is  obtained 
by  oxidation  of  metaxylenesulphonic  acid.  Sulpho-isophthalic  acid 
prepared  by  either  of  these  processes,  and  purified  by  conversion  into 
barium  salt,  &c.,  is  very  easily  soluble  in  water  and  hygroscopic,  and 
may  be  obtained,  by  evaporation  over  sulphuric  acid,  as  a  semi-crys- 
talline mass  melting  at  243 — 244°.  Its  salts  are  more  or  less  unstable, 
and  have  not  been  obtained  of  uniform  composition.  The  tripotassic 
salt,  C8H3K3SO7,  is  very  soluble  in  water  and  uncrystallisable. 

When  an  alkali  is  added  to  the  oxidising  mixture,  the  sulphamine- 
metatoluic acid  is  converted — like  the  corresponding  acid  in  the  para- 
series — into  anhydrosulphamine-isophthalic  acid  or  isophthalic  sulphi- 

SO 
nide,  NH<[pQ^^C6H3.COOH,  which  maybe  separated  from  the  liquid 

in  the  same  manner  as  the  corresponding  para-compound  (p.  819).  It 
crystallises  well,  and  melts  at  282*5°.     Its  monopotassium  salt^ 

NH<^Q^>C6H3.COOK  -j-  2H2O, 

prepared  by  adding  the  calculated  quantity  of  potassium  carbonate 
to  the  aqueous  solution  of  the  sulphinide,  crystallises  in  well-formed 
transparent  rectangular  prisms,  which  give  off  their  water  at  110 — 
120°. 

Normal  potassium  sulyhamine-isopJithalate,  NH2.S02.C6H3(COOK')2, 
prepared  by  neutralising  the  solution  of  the  preceding  salt,  crystallises 
in  long  needles. 

Acid  calcium  anJiydrosulpJiamine-isophthalate^ 

(I^H<^^>C6H3.COO)2Ca  +  1CH2O, 
prepared  by  neutralising  one-half  of  a  solution  of  the  anhydro-aciJ  or 


I 
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snlphinide,  and  then  adding  the  other  half,  separates  on  evaporation 
to   a   small   bulk,    partly   amorphous,  partly  in  feathery   crystalline 
masses,  which  quickly  lose  their  water.     The  air-dried  salt  contains 
4  mols.  H2O,  which  are  given  off  at  130°. 
Calcium  sulphainiine-isophtlialate, 

]SrH2.S03.C6H3<^gg>Ca  +  6H,0, 

is  obtained  by  boiling  a  solution  of  the  acid  with  powdered  Iceland 
spar,  and  separates  on  evaporation  to  a  small  bulk  in  large  finely 
developed  crystals,  apparently  morioclinic :  on  exposure  to  the  air, 
they  quickly  give  off  *half  their  water  and  crumble  to  an  amorphous 
powder;  the  remaining  half  of  the  water  is  given  off  at  170 — 180°. 
Acid  barium  anhydrosuljphamine-isojpMhalate, 

(NH<^Q>C6H3.COO)2Ba  +  4H2O, 

obtained  by  boiling  the  acid  potassium  salt  with  barium  chloride, 
crystallises  in  well-formed  transparent  monoclinic  plates,  which  lose 
their  water  at  100—105°. 

Barium  sulphamiiie-isophthalate,  ]S'H2.S02.CeH3<^p^^^Ba  +  4H2O, 

prepared  by  boiling  the  acid  with  barium  carbonate  in  a  large  quantity 
of  water,  forms  thick  monoclinic  plates,  which  on  exposure  to  the  ait- 
lose  part  of  their  water  and  fall  to  pieces.  Its  solution  when  boiled 
deposits  a  white  powder,  apparently  in  consequence  of  decomposi- 
tion. H.  W. 

A  New  Phenylthiohydantoic  Acid.  By  P.  J.  Meyeu  (Ber.,  14, 
1659 — 1664). — Orthofhenylthiohydantinc  acid  is  deposited  in  micro- 
scopic needles  on  heating  an  alcoholic  solution  of  phenylthiocarbamide 
and  ammonium  monochloracetate.  It  is  isomeric  with  the  phenyl- 
carbodi-imidothiacetic  acid  which  Jiiger  (/.  pr.  Chem.,  1877,  16) 
obtained  from  aniline,  monochloracetic  acid,  and  ammonium  thio- 
cjanate.  On  heating,  it  decomposes  without  melting.  By  boiling  with 
glacial  acetic  acid  or  strong  ammoiiia,  it  is  converted  into  ortho- 
phenylthiohydantoin,  which  is  deposited  in  prisms  (m.  p.  178°)  when 
the  solution  is  neutralised.  If  dilute  hydrochloric  acid  is  substituted 
for  the  glacial  acetic  acid,  phenylthiocarbimide  glycolide  is  produced. 
The  properties  of  this  substance  have  been  described  by  Lange  (Ber.,  12, 
597). 

The  author  represents  the  constitution  of  these  compounds  by  the 
following  formulae : — 

Orthophenylthiohydantoic  Phenylthiocarbimide 

acid.  Phenylthiohydantoin.  glycolide. 

w.  c.  w. 

Phthalimide.  By  M.  Kuhara  (Amer.  Chem.  J.,  3,  26— 30).— By 
dissolving  phthalic  chloride  in  aqueous  ammonia,  and  treating  the 
bolution  with  hydrochloric  acid,  the  author  (in  one  experiment  only) 
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obtained,  together  with  other  products,  rhombohedral  crystals  having^ 
the  composition  of  phthalimide,  CsHgNOa,  but  differing  in  properties 

from  the  normal  phthalimide,  CeHi-cC^pQ^-NH,  obtained  by  the  action 

of  heat  on  phthalate  or  phthalamate  of  ammoninra,  or  by  fusing 
phthalic  anhydride  with  nrea,  inasmuch  as  they  melted  at  192°  and 
were  soluble  in  cold,  more  readily  in  hot  water  and  alcohol,  whereas 
normal  phthalimide  melts  at  230°  and  is  insoluble  in  cold  water  and 
alcohol.  Now  as  phthalic  chloride — prepared  by  the  action  of  PCI5 
on  phthalic  acid  at  the  boiling  heat — has  been  shown  by  v.  Gerichten 
(this  Journal,  1880,  Abstr.,  473)  to  consist  either  wholly  of  the  com- 

CCl 
pound  C6H4<^  ro^^^'  ^^  ^^  ^  mixture  of  this  with  the  normal  chlor- 
ide,  C6H4(COCl)o,   the  author  infers  that  the  isomeric  phthalimide 
prepared  from  it  has  the  constitution  C6H4<[__;pQ_  >0. 

Phthalic  chloride  treated  with  gaseous  ammonia  is  converted 
directly  into  normal  phthalimide,  a  reaction  which  would  be  most 
simply  represented  by  the  equation — 

CeH4(COCl)2  +  3NH3  =  2NH4CI  +  C6H4<^Q>NH; 

but  as  the  chloride  has  been  shown  to  consist  wholly  or  chiefly  of 

C6H4<^p^>0,  it  may  be  supposed  that  the  isomeric  phthalimide  is 

formed  in  the  first  instance,  and  then  changes  spontaneously  into  the 
normal  imide. 

Phthalimide,  boiled  in  aqueous  solution  with  excess  of  baryta-water, 

is  converted  into  barium  phthalamate  1  C6H4<[pQ       ^  j  Ba,    which    is 

precipitated  from  the  resulting  solution  by  alcohol  as  an  amorphous 
powder.  The  'potassium,  salt,  prepared  from  it  by  double  decomposi- 
tion, crystallises  in  thin,  transparent,  silky  needles,  easily  soluble  in 
water  and  in  alcohol.     The  copper  salt  is  an  amorphous  powder. 

H.  W. 

Cork-tar.  By  L.  Bondet  (Compt.  rend.,  92,  728). — In  the  pro- 
duction of  illuminating  gas  from  cork,  a  certain  amount  of  liquid 
distillate  is  obtained.  This  separates  into  two  layers,  the  upper  con- 
sisting of  water  containing  in  solution  acetic  acid  (with  propionic  and 
higher  homologues),  ammonia,  and  a  small  quantity  of  methylamine, 
hydrocyanic  acid,  and  methyl  alcohol. 

The  lower  layer  is  a  dark- brown  very  fluid  tar,  which  may  be  sepa- 
rated by  distillation  into  three  portions.  The  first  portion  (27  per 
cent,  of  the  tar)  boiling  below  210°,  contains  a  large  quantity  of 
naphthalene,  benzene  (4  per  cent,  of  the  tar),  and  toluene  (3  per 
cent.  of.  the  tar).  Sodium  hydroxide  and  sulphuric  acid  abstract 
little  or  nothing  from  this  portion  of  the  tar. 

The  heavy  oil  boiling  above  210°  also  contains  but  small  quantities  of 
phenols.  The  highest  boiling  portions  of  the  tar  contain  a  large 
quantity  of  anthracene.  C.  W.  W. 
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Action  of  Aluminium  Chloride  on  a  Mixture  of  Naphtha- 
lene and  Ethyl  Chloride.  By  C.  Marchetti  (Gazzetta,  11,  265— 
267). — By  treating  this  mixture  with  sublimed  aluminium  chloride, 
according  to  the  method  of  Friedel  and  Crafts,  in  a  flask  containing  a 
small  quantity  of  dry  hydrochloric  acid  gas,  and  connected  with  a 
reflux  apparatus,  the  author  obtained  a  mixture  of  hydrocarbons, 
partly  solidifying  at  ordinary  temperatures,  partly  at  0°,  while  the 
rest  remained  liquid  at  —  10° ;  and  on  redistilling  the  portion  which 
remained  liquid  at  0"  in  a  Sprengel  vacuum  at  5 — 6  mm.  pressure,  he 
obtained  between  114°  and  116°,  a  colourless  distillate  intermediate  in 
composition  between  mono-  and  di-ethylnaphthalene,  and  yielding  a 
picrate  which  crystallised  in  thin  yellow  needles  melting  at  70''.  The 
action  of  bromine  on  this  mixture  did  not  yield  anv  definite  products. 

H.  W. 

Naphthaquinone.  By  0.  Miller  (Ber.,  14,  1600— 1602).— By 
the  action  of  a  solution  of  chromic  acid  in  glacial  acetic  acid  on  a 
solution  of  the  acetic  derivative  of  a-naphthol  in  the  same  solvent,  a 
mixture  of  naphtha quinones  is  produced,  from  which  three  products 
can  be  separated  by  distillation  in  a  current  of  steam,  and  by  crystal- 
lisation from  spirits  of  naphtha.  The  most  volatile  portion  crystallises 
in  orange-coloured  needles  (m.  p.  120°)  ;  the  second  portion  forms 
thick  needles  or  prisms  of  a  deep  orange  colour  (m.  p.  119")  ;  the  less 
volatile  portion  crystallises  in  long  needles  (m,  p.  113°)  of  a  dark 
orange  colour.  a-Naphthol  on  oxidation  with  an  acetic  acid  solution 
of  chromic  acid  yields  small  quantities  of  ordinary  naphthaquinone 
(m.  p.  124°)  and  a  complicated  substance,  which  is  not  volatile  in  a 
current  of  steam.  W.  C.  W. 

Conversion  of  /J-Naphthaquinoneanilide  into  a-Naphtha- 
quinoneanilide.  By  C.  Liebermann  (Ber.,  14, 1664— 1667).— Zincke's 
observation  (Ber.,  14,  1494)  that  ,i3-naplithaquinoneanilide  is  converted 
into  the  a  modification  by  boiling  with  sulphuric  acid  and  alcohol,  or 
by  the  action  of  glacial  acetic  acid  at  140°,  can  be  easily  explained  on  the 
assumption  that  the  anilide  splits  up  into  a-hydroxynaphthaquinono 
and  an  aniline  salt,  and  that  the  aniline  salt  acts  on  the  hydroxy  1-group 
of  the  hydroxynaphthaquinone  forming  a-naphthaquinoneauilide. 

rOH      /3  r0U(3 

1.  CioH5<(  O      .  a  -f  C,Hi02  +  HoO  =  CioH5<  O.  a  -f  NH^PhCgH^O,, 

[NPh^a  L0>a 

rOH/3  fNHPh.^ 

2.  CioH5<  O.  a  +  NHoPhCoH40o  =  CioH5<  O.  a      -f  HoO  +  C.H.O,. 

W.  C.  W. 

Cyano- camphor.  By  A.  Haller  (Compt.  rend.,  93,  72—74).— 
When  heated  with  concentrated  hydrochloric  acid  in  a  closed  tube  at 
100°,  cyano-camphor  yields  ammonium  chloride  and  campho-carboxylic 
acid,  but  at  the  temperature  of  the  reaction,  the  latter  splits  up  into 
camphor  and  carbonic  anhydride.  Cyano-camphor,  in  alcoholic  solu- 
tion, gradually  decomposes  with  formation  of  hydrocyanic  acid  and 
camphic  acid,  CioHieOz.     The  same  decomposition  takes  place  when  a 
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small  quantity  of  potassium  hydroxide  is  added  to  the  alcoholic  solution. 
When  oxidised  with  potassium  permanganate  in  neutral  or  alkaline 
solution,  or  with  chromic  mixture,  cyano-camphor  yields  hydrocyanic 
acid  and  camphoric  acid,  C10H16O4.  This  property  of  readily  giving 
up  hydrocyanic  acid  is  apparently  common  to  all  the  substitution 
derivatives  of  cyano-camphor.  C.  H.  B. 

,  Colouring  Matter  from  Beth-a-barra  Wood.  By  S.  P.  Sadtler 
and  W.  L.  Rowland  (Amer.  Ghem.  J.,  3,  22 — 26). — This  wood,  recently 
imported  into  America  from  the  West  Coast  of  Africa,  is  much  valued 
for  its  extreme  toughness,  and  its  capability  of  receiving  a  high  polish. 
Its  colour  is  very  much  like  that  of  ordinary  black  walnut,  but  on 
close  examination  the  interstices  of  the  fibres  are  seen  to  be  filled 
with  a  yellow  crystalline  substance,  just  as  those  of  rhubarb  and  araroba 
roots  are  filled  with  chrysophanic  acid.  The  colouring  matter  may  be 
extracted  from  the  shavings,  or  better  from  the  sawdust  and  raspings 
of  the  wood,  by  heating  with  distilled  water  containing  a  little  sodium 
'  carbonate,  and  is  precipitated  from  the  resulting  claret-coloured  solution 
by  acetic  acid  in  flocks,  and  purified  by  repeated  crystallisation  from 
hot  alcohol  of  80  per  cent.  As  thus  prepared,  it  is  a  tasteless  yellow 
compound,  crystallising  in  scales  or  needles,  which  under  the  micro- 
scope appear  to  be  made  up  of  flat  prisms  laterally  joined.  It  is  not 
altered  by  contact  with  the  air,  whether  dry  or  moist;  dissolves  very 
readily  in  alcohol  and  in  ether  ;  very  slightly  in  pure  water  even  when 
hot ;  but  easily  on  addition  of  a  trace  of  alkali  or  alkaline  carbonate. 

From  chrysophanic  acid,  which  it  somewhat  resembles  in  appear- 
ance, the  Beth-a-barra  colour  is  distinguished  by  the  following  cha- 
racters and  reactions.  Ghysophanic  acid  meMs  at  162°,  and  forms  with 
ammonia  and  the  fixed  alkalis  deep  red  solutions,  from  which  it  is  pre- 
cipitated on  neutralisation.  Sodium  hydroxide  extracts  the  colour  from 
solutions  of  chrysophanic  acid  in  ether,  chloroform,  benzene,  or  light 
petroleum,  yielding  deep-red  solutions  ;  ammonia  extracts  the  colour 
from  solutions  in  ether  or  light  petroleum,  but  not  from  solution  in 
chloroform  or  benzene.  An  ammoniacal  solution  of  chrysophanic  acid 
is  precipitated  lilac  by  lead  acetate,  and  rose-coloured  by  alum.  The 
Beth-a-barra  colour  melts  at  135°,  and  forms  solutions  with  alkalis  like 
those  of  chrysophanic  acid.  Sodium  hydroxide  and  ammonia  both 
extract  the  colour  from  solutions  in  ether,  benzene,  light  petroleum, 
and  chloroform.  An  ammoniacal  solution  is  precipitated  brick-red  by 
lead  acetate,  and  no  compound  appears  to  be  formed  in  alum  solutions. 
Chrysophanic  acid  ignited  with  zinc-dust  yields  methylanthracene ; 
the  Beth-a-barra  colour  when  similarly  treated  yields  phenol-like 
bodies,  smelling  like  wood-tar  creasote,  and  dissolving  in  alkalis  with 
violet  colour.  Lastly,  the  Beth-a-barra  colour,  dried  at  125°,  gives  by 
analysis  75*41  per  cent,  carbon,  and  6"54  hydrogen,  agreeing  nearly 
with  the  empirical  formula  C28H29O51,  or  possibly  C22H23O4,  and  at  100° 
it  gives  6877  C.  and  6*05  0,  agreeing  with  C28H29O5  +  SHzO,  whereas 
chrysophanic  acid  (dihydroxymethylanthraquinone)  contains  70*87 
per  cent.  C  and  3"94!  H,  and  is  represented  by  the  formula  Ci5H,o04. 

The  Beth-a-barra  colour  also  differs  from  clirysarohin,  the  chief  con- 
stituent of  goa- powder  (from  araroba  root),  which  contains  72'29  per 
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cent,  carbon  and  5*22  hydrogen;  dissolves  in  strong  potasli-solntion 
■with  yellow  colour  and  green  fluorescence ;  and  when  heated  with  the 
same  solution  in  contact  with  the  air  is  converted  into  chrysopbanic  acid 

H.  W. 

Studies  on  the  Quinoline  Series.      By  J.  Dewar  (Proc.  Boy 
Soc,  30,  164 — 169). — The  author  has  already  shown  (this  Journal 
1877,  2,  299)  that  the  leucoline  bases  occurring  in  coal-tar  are  aro 
matic  derivatives,  inasmuch  as  when  oxidised  by  potassium  permanga 
nate,    they   are  converted  into  leucolinic   acid,  CgHgNOa,   which 
when  decomposed  by  distillation  with  an  alkali,  yields  aniline ;    and 
this  conclusion  has  been  confirmed  by  the  synthesis  of  quinoline  from 
hydrocarbostyril  (Baeyer,  ibid.,   1879,   Abstr.,   946),  and  from  allyl- 
aniline  (Kcenigs,  ibid.,  540).       By  further  oxidation  with  permanga- 
nate, the  same  bases  are  converted  into   pyridine-dicarboxylic  acid, 
CJI^N (COOK),  (ibid.,  1879,  Abstr.,  1781 ;  1880,  405,  895). 

In  the  present  paper,  it  is  shown  that  quinoline  (C9H7N)  obtained 
from  cinchonine  is  converted  by  oxidation  with  permanganate  in  acid 
solution  into  quinolinic  acid,  an  acid  isomeric  with  leucolinic  acid, 
but  melting  at  143",  i.e.,  20°  lower  than  the  latter.  It  crystallises  in 
nodular  masses  very  soluble  in  water.  Its  silver  salt  is  very  sparingly 
soluble,  and  separates  from  cold  solutions  as  a  flocculent  precipitate, 
which  becomes  crystalline  on  standing.  By  recrystallisation  from  a 
large  volume  of  boiling  water,  this  salt  is  obtained  in  tufts  of  slender 
needles,  always  however  mixed  with  a  brown  substance,  apparently 
silver  oxide..  The  acid  gives  no  colour  with  ferric  chloride,  but  the 
ammonia  salt  gives  a  violet  precipitate,  quickly  changing  to  reddish- 
brown. 

The  acid  fused  with  potassium  hydroxide  gives  aniline,  and  the  silver 
salt  when  heated  yields  a  crystalline  sublimate,  together  with  drops  of 
aniline.  The  acid  dissolves  in  hot  glycerol,  with  fine  violet  fluorescencCj 
and  begins  to  decompose,  giving  oft:  carbonic  anhydride  at  180°, 
together  with  drops  of  aniline. — Leucolinic  acid  does  not  decompose  in 
glycerol  below  205° :  its  general  decompositions  are  identical  with 
those  of  quinolinic  acid,  and  prove  conclusively  that  both  these  acids 
belong  to  the  aromatic  group. 

,  Tar  Leucoline. — According  to  Greville  Williams,  the  leucoline  of  tar 
is  distinguished  from  the  corresponding  cinchona-base  by  forming  an 
oily  uncrystallisable  chromate.  Dewar,  on  the  other  hand,  finds  that 
the  leucoUne  used  in  his  own  experiments  was  a  mixture  of  two  iso- 
meric bases,  one  of  which  yielded  a  crystallised  chromate,  not  how- 
ever identical  with  the  chromate  of  the  alkaloid  base.  The  largest 
yield  of  crystalline  chromate  was  obtained  from  the  portion  of  the  base 
which  boiled  between  210°  and  220°.  In  no  case  did  the  mixture  of 
the  base  with  excess  of  chromic  acid  yield  crystals  until  it  had  stood 
for  several  days.  After  separating  the  crystals,  the  free  base  was 
obtained  by  distillation  with  potassiiim  hydroxide,  and  immediately  gave 

I  a  well-crystallised  salt  on  addition  of  a  little  chromic  acid.  The  existence 
of  at  least  two  distinct  leucolines  in  tar  is  also  shown  by  the  reaction  of 
crude  leucoline  with  chloride  and  iodide  of  ethyl,  whereby  two 
ethylated  bases  are  formed,   distinguished  from  one  another  by  theii;' 
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Oxidation  of  Leucoline. — The  largest  amount  of  leucolinic  acid  is 
obtained  when  i  part  of  the  base  dissolved  in  the  form  of  sulphate  is 
treated  with  2^  parts  of  potassium  permanganate  dissolved  in  boiling 
water.  The  crude  acid  separated  from  the  potassium  or  lead  salt 
always  contains  a  considerable  quantity  of  a  syrupy  acid,  perhaps 
derived  from  one  of  the  isomeric  bases,  which  does  not  crystallise 
unless  it  is  boiled  with  water  for  some  days. 

Crystalline  leucolinic  acid  treated  with  glycerol  gives  a  small 
quantity  of  substance  exhibiting  the  reactions  characteristic  of 
indole.  If  fused  lead  chloride  be  used  instead  of  glycerol,  the  dis- 
tillate consists  of  aniline  hydrochloride  without  any  of  the  indole 
substance.  Similarly  a  solution  of  the  potassium  salt  of  the  acid 
heated  to  200"^,  gave  only  aniline,  carbonic  acid,  and  acetic  acid.  On 
heating  the  acid  with  zinc-dust,  quinoline  was  not  reproduced,  the 
product  consisting  of  a  crystalline  substance  not  yet  examined. 

Leucolinic  and  quinolinic  acids  appear  from  their  decompositions  to 
consist  of  aviidophenylpyruvic  acids,  and  their  general  relations  to 
nearly  allied  substances  are  shown  in  the  following  f ormulee  : — 

Cinnamic  acid CeHs.CH  !  CH.COOH 

Amidocinnamic  acid C6H4(NH2).CH  !  CH.COOH 

Carbostyril CeH^.NH.CH  !  CH.CO 

Quinoline CeHi.N  I  CH.CH  :  CH 

I I 

Leucolinic  and  quinolinic  acids. .      C6H4(NH2).CH2.CO.COOH. 

An  acid  represented  by  the  last  formula  should  be  readily  hydro- 
genised,  producing  an  amidophenyt-lactic  acidy 

CgH4(NH2).CH2.CHOH.COOH, 

isomeric  with  and  closely  related  to  tyrosine, 

C6H4(0H).CH2.CH(NH2).C00H, 

and  differing  from  the  latter  only  in  having  the  amido-group  attached 
to  the  phenylic  instead  of  to  the  pyruvic  residue  :  such  isomeric  tyro- 
sines are  produced  by  treating  leucolinic  and  quinolinic  acid  with 
sodium-amalgam.  Both  products  react  with  the  mixed  mercurous  and 
mercuric  nitrates,  giving  a  red  colour  somewhat  resembling  the  well- 
known  tyrosine  reaction,  the  difference  between  them  and  ordinary 
tyrosine  being  that,  when  fused  with  an  alkali,  they  both  yield  aniline, 
whereas  ordinary  tyrosine  similarly  treated  yields  ammonia  and  para- 
hydroxy benzoic  acid.  H.  W. 

Some  Reactions  of   Morphine  and  its   Congeners.    By  E. 

Grimaux  (Gompt.  rend.,  93,  217 — 219). — Baeyer  has  shown  that 
aromatic  hydrocarbons  and  phenols  unite  with  aldehydes  in  presence 
of  sulphuric  acid  with  elimination  of  water,  and  the  liquids  acquire 
various  colours.  As  a  source  of  formaldehyde,  the  author  employed 
methylene  acetochlorhydrin.     When  mixed  with  this  substance  and 
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sniplinric  acid,  morphine,  codeine,  and  the  morphine  derivatives  which 
the  author  has  previously  described,  give  an  intense  violet  coloration. 
When  the  solution  is  allowed  to  stand  several  hours,  diluted,  and  pre- 
cipitated with  ammonia,  a  new  base  is  obtained.  It  is  an  amorphous 
yellow  substance,  very  soluble  in  alcohol,  slightly  soluble  in  ether, 
insoluble  in  benzene.     It  probably  has  the  composition — 

CH^CCnHisNOs), 

and  gives  a  violet  coloration  with  sulphuric  acid.  Acetoxycodeine 
gives  a  coloration  when  mixed  with  sulphuric  acid  alone,  since  it  con- 
tains the  elements  of  both  morphine  and  formaldehyde.  Thebaine 
and  codallylene  give  an  immediate  red  coloration  with  sulphuric  acid, 
but  do  not  give  the  same  reaction  as  morphine  and  its  derivatives. 
Thebaine  is  possibly  a  vinyl  derivative  of  morphine.  C.  H.  B. 

Ethereal  Derivatives  of  Morphine.  By  E.  Grimaux  (Compt. 
rend. J  93,  67 — 68). — The  author  has  previously  shown  that  the  action 
of  methyl  and  ethyl  iodides  on  morphine  gives  ethers  similar  to  those 
derived  from  phenol.  Further  experiments  prove  that  this  reaction  is 
general.  lodopropane,  allyl  iodide,  epichlorhydrin,  and  ethylene  bro- 
mide act  on  morphine  under  the  same  conditions  as  ethyl  iodide, 
giving  new  bases.  In  order  to  prepare  the  ethylene  derivative,  mor- 
phine is  dissolved  in  alcoholic  soda,  an  equal  weiglit  of  ethylene 
bromide  added,  and  the  mixture  heated  until  the  reaction  is  only  very 
slightly  alkaline.  The  liquid  is  then  evaporated  to  dryness,  and  the 
residue  dissolved  in  boiling  alcohol  and  allowed  to  crystallise.  The 
compound  thus  obtained,  dicodethylene,  (CnHi8N03)o.C2H4,  crystallises 
in  small  white  needles  insoluble  in  ether,  but  readily  soluble  in  alcohol. 
When  heated,  it  blackens,  and  above  200°  decomposes  without  melting. 
Heated  to  20°  with  sulphuric  acid  and  ferric  chloride,  it  gives  a  blue 
coloration.  This  reaction  appears  to  be  common  to  all  the  ethereal 
derivatives  of  morphine.  Dicodethylene  hydrochluride  forms  hard  colour- 
less prisms  very  soluble  in  water.  If  a  solution  of  morphine  in 
alcoholic  soda  is  heated  with  methylene-acetochlorhydrin,  the  liquid 
evaporated  to  dryness,  and  the  residue  dissolved  in  hydrochloric  acid, 
the  addition  of  sodium  carbonate  causes  the  separation  of  acetoxy- 
codeine, CnHi8NO3.CH2.AcO,  in  the  form  of  a  gummy  mass,  becom- 
ing hard  when  dried.  It  is  decomposed  when  boiled  with  water, 
with  formation  of  morphine,  formaldehyde,  and  acetic  acid,  and  dis- 
solves in  sulphuric  acid  in  the  cold,  with  production  of  an  intense 
purple  coloration  similar  to  that  of  concentrated  solutions  of  potassium 
permanganate.  C.  H.  B. 

Cinchamidine.  By  O.  Hesse  (Ber.,  14,  1683— 1685).— Of/ic/m- 
midine^  CooHacNjO,  a  new  alkaloid  found  in  the  aqueous  mother-liquors 
from  the  purification  of  homocinchonidine  sulphate,  is  obtained  by 
the  addition  of  ammonia  to  this  liquid. 

The  precipitate  is  repeatedly  recrystallised  from  hot  alcohol,  and 
purified  by  fractional  precipitation  with  sodium  tartrate  from  its  solu- 
tion in  hydrochloric  acid.  The  final  precipitate,  which  consists  of 
almost  pure  cinchamidine,  is  dissolved  in   sulphuric  acid  and  treated 
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with  a  small  quantity  of  potassitLin  permanganate  to  remove  all 
impurities. 

It  is  then  precipitated  by  ammonia,  and  recrystallised  from  alcohol, 
■whereby  it  is  obtained  in  colourless  plates,  needles,  or  thick  prisms  (m.  p. 
215°),  which  dissolve  freely  in  chloroform.  For  a  2  per  cent,  alcoholic 
solution  [a]©  =  —  98*4.  In  acid  solutions,  its  rotatory  power  is  still 
higher.  The  base  forms  crystalline  salts,  the  hydrochloride, 
C2oH2eN20,HCl  +  2H2O, 

forms  thick  rhombic  crystals,  the  neutral  tartrate  (C2oH26N20)2C4H606 
-j-  2HoO,  colourless  prisms  sparingly  soluble  in  cold  water,  and 
CsoHzeNzO.HzPtCle,  anhydrous  plates  of  an  orange  colour, 

is  amorphous. 

Cinchamidine  is  frequently  contained  in  commercial  "  cinchonidine 
purum."  W.  C.  W. 

Homologue  of  Pelletierine.  By  A.  Etard  (Compt  rend.,  92, 
4G0). — By  slow  distillation  of  a  mixture  of  50  grams  ainmonium 
chloride  with  300  grams  glycerol,  40  grams  of  a  yellowish  oil  were 
obtained,  boiling,  after  purification,  at  155°.  The  analysis  of  this 
body  leads  to  the  formula  CeHgNO  (hydroxypicoline),  and  its  forma- 
tion is  represented  by  the  equation  2C3H8O3  +  NH4CI  =  HCi  +  5H2O 
+  CeHsNO.     • 

Hydroxypicoline  is  a  colourless,  refractive  liquid  (b.  p.  155°)  of 
strong  odour  and  acrid  taste,  soluble  in  all  proportions  in  water, 
alcohol,  and  ether.  Its  sp.  gr.  is  1*008  at  13°.  Hydroxypicoline  is  a 
strong  base,  and  reduces  gold  and  silver  salts.  It  forms  precipitates 
with  certain  metals,  with  tannin,  iodine,  and  bromine-water,  mercuric 
chloride,  auric  chloride,  and  picric  acid ;  the  compounds  with  the  last 
four  are  soluble  in  water  and  crystallisable. 

The  platinochloride,  C6H9NOClH,PtCl4,  crystallises  from  a  concern 
trated  solution  in  yellow  needles.  The  mother-liquors  from  this  salt 
are  reduced  when  boiled,  and  give  a  greenish -yellow  insoluble  com- 
pound of  the  formula  (C6H7N)2PtCl4. 

The  aurochloride,  CeHgNO. AuCla,  is  crystallisable  and  melts  at  154°. 

When  oxidised  by  dilute  nitric  acid,  hydroxypicoline  gives  a  small 
quantity  of  pyridine,  together  with  carbonic  anhydride  and  hydrocyanic 
acid.  When  fused  with  potassium  hydroxide  it  is  slowly  decomposyiBd  with 
evolution  of  hydrogen.  The  constitutional  formula  of  hydroxypico- 
line is  probably  C6H4N.C2H2OH.H2.  Its  properties  and  composition 
show  that  it  is  homologous  with  the  base  pelletierine,  extracted  by 
Tanret  from  pomegranate-bark,  and  with  the  base  CsHigNO,  which 
Wurtz  obtained  by  the  distillation  of  ammonia-aldol.         C.  W.  W. 

Biliary  Acids  in  Toxicological  Researches,  and  the  Chemical 
Nature  of  Selmi's  Ptomaines  or  Cadaveric  Alkaloids.    By  A. 

Casali  {Gazzetta,  1881,  312 — 319). — This  paper  consists  chiefly  of 
theoretical  speculations  on  the  chemical  constitution  of  the  ptomaines, 
which  the  author  regards,  not  as  true  alkaloids,  but  as  amidated  com- 
pounds acid  or  basic.  H.  W. 
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Products  of  the  Decomposition  of  Protein  Compounds.    By 

A.  Bleunaed  (Gompt.  rend.,  92,  458). — Glucoproteiu,  C6H12N2O4,  is 
oxidised  by  bromine  in  presence  of  water,  with  production  of  gelatin- 
sugar,  and  an  acid  body  having  the  formula  CiHtISTOs  +  |HoO.  The 
latter  is  an  amorphous,  yellowish  mass,  hard  and  brittle  at  ordinary 
temperatures,  and  becoming  syrupy  at  100°  ;  very  soluble  in  water 
and  in  alcohol. 

Boiled  with  water  and  moist  cupric  carbonate,  it  gives  two  com- 
pounds, C4H7NO3.CUO  and  (C4H7N03)2CuO,  the  first  of  which  is  in- 
soluble, the  second  soluble,  in  alcohol.  It  also  forms  compounds  with 
.  the  oxides  of  lead,  zinc,  mercury,  and  silver,  but  not  with  the  oxides  of 
the  metals  of  the  iron-family. 

The  leuceine,  C4H7]Sr02  +  fH20,  obtained  by  Schiitzenberger  from 
isinglass  and  by  the  author  f tom  deer's  horn,  absorbs  bromine  in  the 
proportion  indicated  by  the  equation  (C4H7NO2  +  ^HgO)  +  H^O  + 
2Br  =  2BrH  +  C4H7NO3  +  iHaO.  The  acid  body  obtained  by  this 
reaction  gives  the  same  reaction  with  cupric  carbonate  as  that  just 
described  (supra). 

The  constant  presence  of  water  in  the  leuceine  and  its  oxidation- 
product,  would  make  it  probable  that  the  glucoprote'in  is  formed  by 
the  union  of  a  leucine  and  a  leuceine  with  elimination  of  water,  e.g. : 

0,11,2^20^   =  C2H5KO,     +  C4H7N02iH20  -  IH^O, 
i        -,         or  Ci2H24K408  =  2C2H5N62  +  ChHibNoOs  -  H^O. 

The  equivalents  of  the  glucoprotems  and  the  leucines  might  then 
be  doubled,  and  the  general  formulae,  CwiH2»iN40tj  and  CiHo^NaOs, 
adopted  for  them.  C.  W.  W. 

The  Existence  of  Liebreich's  Protagon  in  the  Brain.    By  A. 

Gamgee  and  E.  Blankenhorn  (Proc.  Boy.  Soc,  29,  151 — 156). — A 
Note  on  Protagon.  By  A.  Gamgee  (ibid.,  30,  111). — Protagon  is 
the  name  given  by  Liebreich  to  a  crystallised  substance,  which  he  ob- 
tained in  1865,  by  treating  brain,  previously  freed  from  blood,  with 
ether  and  water,  and  digesting  the  undissolved  residue  in  alcohol  of 
85  per  cent,  at  a  temperature  of  45°.  It  crystallises  from  the  alcoholic 
solution  in  needles  having,  according  to  Liebreich's  analysis,  the  com- 
position CU6H241NO22P.  It  is  soluble  in  glacial  acetic  acid,  and 
separates  from  the  solution  at  low  temperatures  in  crystals  having  the 
same  composition. 

The  existence  of  protagon  as  a  definite  principle  has,  however,  been 
.  called  in  question  by  Diaconow,  Hoppe-Seyler,  and  Thudichum,  who 
regard  it  as  a  mechanical  mixture  of  lecithin,  C41H90NPO9,  with  a  non- 
phosphorised  body  called  cerehrin.  These  bodies,  however,  are  both 
amorphous  and  highly  hygroscopic,  and  it  is  rather  remarkable  that 
when  simply  mixed,  they  should  produce  a  non-hygroscopic  crj/stallino 
body  like  protagon. 

tWith  the  view  of  throwing  further  light  on  this  disputed  question, 
the  authors  of  the  present  paper  have  made  careful  analyses  of  prota- 
gon prepared  by  a  modification  of  Liebreich's  process.  Perfectly  fresh 
ox-brains,  freed  as  completely  as  possible  from  blood  and  adhering 
membranes,  were  digested  for  18 — 24  hours  in  a  large  incubator  kept 
I: 
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constantly  at  45°.  The  liquid  was  filtered  whilst  hot,  and  the  insolnhle 
matter  was  again  treated  with  fresh  quantities  of  spirit,  this  proceed- 
ing being  repeated  four  or  five  times,  as  long  indeed  as  the  filtrate 
when  cooled  to  0°  depositejl  a  fair  quantity  of  white  flocculent  preci- 
pitate. This  precipitate  was  collected  on  a  filter  and  then  thoroughly 
and  repeatedly  shaken  with  ether  in  a  stoppered  bottle,  in  order  to 
dissolve  cholesterin  and  other  bodies  soluble  in  ether.  The  ether 
having  been  removed  by  decantation  and  filtration,  the  undissolved 
matter,  after  being  pressed  between  filter-paper,  was  dried  over  sul- 
phuric acid  or  phosphoric  oxide ;  and  the  resulting  snow-white  mass 
was  pulverised,  moistened  with  a  little  water,  and  digested  for  many 
hours  with  alcohol  at  45°.  From  the  filtered  liquid,  if  allowed  to  cool 
very  gradually,  the  protagon  separates  in  the  form  of  microscopic 
crystals,  mostly  arranged  in  rosettes. 

Seven  analyses  were  made  of  protagon  thus  prepared,  two  from 
dog-brain  once  recrystallised,  one  from  horse-brain  four  times  crystal- 
lised, four  from  ox-brain  twice  recrystallised,  and  one  from  the  same, 
three  times  recrystallised.  These  analyses  all  agreed  very  closely,  and 
gave  as  a  mean  result — 

C.  H.  N.  P. 

66-39        10-69        2-39        1-068 

leading  to  the  formula,  CieeHsosNgPOss,  which  requires  66*45  per  cent. 
C,  10-66  H,  2-42  N,  1-07  P,  and  19-40  O.  These  results  are  regarded 
by  the  authors  as  establishing  beyond  doubt  the  definite,  and  within 
certain  limits,  the  stable  character  of  protagon. 

Thudichum  on  the  other  hand  (Annals  of  Chemical  Medicine,  1879, 
p.  254)  regards  protagon  as  an  impure  body,  consisting  of  a  mixture 
of  many  organic  substances,  and  states  in  particular  that  he  obtained 
from  it  a  considerable  quantity  of  potassium,  amounting  to  0-76  per 
cent. 

In  consequence  of  this  statement,  a  specimen  of  protagon  prepared 
as  above  described,  and  twice  recrystallised  from  alcohol,  was  placed 
iu  the  hands  of  Dr.  Roscoe,  who,  on  examining  it  spectroscopically, 
failed  to  detect  any  potash  in  the  incinerated  mass  from  0-1  gram  of 
substance.  With  the  carbonised  mass  from  1  gram,  he  obtained  the 
potassium-line  (a)  very  faintly,  and  from  comparative  experiments  with 
a  dilute  solution  of  a  potassium  salt,  he  estimates  the  quantity  of 
potash  in  1  gram  of  the  substance  as  not  exceeding  -^  mgrm.,  that  is 
to  say,  1  part  in  20,000.  The  carbonised  residue  of  1  gram  of  prota- 
gon, when  carefully  oxidised  with  nitric  acid,  yielded  on  ignition  a 
small  quantity  of  fused  metaphosphoric  acid,  weighing  0-0278  gram, 
and  equivalent  to  1*08  per  cent,  of  phosphorus  (Roscoe,  Proc.  Boy. 
Soc,  30,  113). 

Thudichum,  on  the  other  hand  (ibid.,  278),  attributes  the  faintness 
of  the  potassium  spectrum  just  mentioned,  to  the  presence  of  phos- 
phoric acid  in  the  protagon-residue,  and  points  out  that  salts  of  the 
alkalis  and  earths  which  are  more  or  less  fixed  at  high  temperatures, 
give  either  no  spectra  at  all,  or  spectra  which  are  very  faint  in  com- 
parison with  those  given  by  the  volatile  compounds  of  the  same  metals, 
such  as  the  chlorides  and  bromides.  In  reply  to  these  remarks,  Roscoe 
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(ihid.,  32,  35)  states  that  traces  of  potassium  phosphate  can  easily  be 
detected  by  the  spectroscope,  even  in  presence  of  a  large  excess  of 
phosphoric  acid,  and  he  therefore  maintains  his  first  estimate  of  the 
proportion  of  potassium  in  the  spectrum  of  protagon  submitted  to  him 
by  Dr.  Gamgee.  In  another  specimen  twice  recrystallised,  he  finds 
by  gravimetric  analysis  0"(>236  per  cent,  potassium,  that  is  to  say,  only 
one- thirtieth  of  the  amount  said  by  Dr.  Thudichum  to  be  present  in 
protagon.  He  concludes  his  note  with  the  following  remark  :  "  That 
the  first  crystallisations  of  a  proximate  principle  of  the  brain,  such  as 
protagon,  should  contain  a  trace  of  potash  salts,  is  what  would 
naturally  have  been  anticipated  from  a  knowledge  of  the  nature  of 
the  soluble  salts  of  the  brain ;  and  therefore  to  argue  against  the  in- 
dividuality of  protagon  because  of  the  presence  of  0"0236  per  cent,  of 
potassium  in  a  second  crystallisation-product,  appears  to  be  entirely 
fallacious."  H.  W. 


Physiological    Chemistry. 


Animal  Heat.  By  A.  D'Arsonval  (Compt.  rend.,  93,  83 — 86). — 
During  the  incubation  of  the  egg,  there  is  an  absorption  of  heat, 
although  oxygen  is  absorbed  and  carbonic  anhydride  given  off  in 
large  quantity.  During  sleep  or  complete  rest,  much  oxygen  is  ab- 
sorbed, but  the  development  of  heat  is  small ;  the  proportion  of  car- 
bonic anhydride  given  off  varies  slightly.  In  scarcely  any  case  is 
there  agreement  between  the  amount  of  heat  actually  evolved  and 
that  calculated  from  the  products  of  respiration,  &c.  The  difference 
is  due  partly  to  the  fact  that  animal  combustions  are  of  the  nature  of 
fermentation,  as  Claude  Bernard  pointed  out,  and  partly  to  the  fact 
that  the  animal  body  is  the  seat  not  only  of  oxidation,  accompanied 
by  a  development  of  heat,  but  also  of  reduction  and  organic  syntheses, 
accompanied  by  an  absorption  of  heat.  The  chemical  method  takes 
into  account  the  resultant  of  all  the  combustions,  the  calorimetric 
method  gives  the  difference  between  the  thermic  efi'ects  of  the  oxida- 
tions, and  that  of  the  reductions  and  syntheses.  C.  H.  B. 

Nutritive  Value  of  Gelatin.  By  Oerum  and  Ditzel  (Bled. 
Centr.y  1881, 178 — 179). — A  dog  weighing  11  kilos,  was  the  subject  of 
experiment.  After  being  deprived  of  food  for  three  days,  it  was  fed 
for  nine  days  on  45  grams  of  gelatin  and  about  200  c.c.  of  water ;  the 
nitrogen  was  estimated  in  the  urine  by  Liebig's  method,  and  was 
during  the  fasting  period  2*385  grams,  during  the  time  he  was  fed  on 
the  gelatin  7'105  grams  daily ;  the  nitrogen  so  voided  in  the  urine 
exceeded  that  taken  in  the  food  by  0*785  gram,  diminishing  the 
waste  by  1'600  grams  per  day.  The  quantity  of  food  was  then 
increased  to  50  grams  of  gelatin  and  225  c.c.  water,  representing 
7025  grams  nitrogen.  The  quantity  found  in  the  urine  was  then 
7'519  grams,  or  a  daily  loss  of  0'494  gram,  and  a  constant  decrease  of 
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weight  in  the  animal  was  the  result.  This  was  soon  followed  by 
polyurea  or  abnormal  increase  in  the  quantity  of  urine,  and  afterwards 
by  haematuria,  so  that  it  would  appear  that  the  amount  of  gelatin  cannot 
be  increased  sufficiently  to  supply  the  waste.  A  second  experiment  was 
made  with  a  medium  sized  dog,  which  was  left  unfed  for  three  days, 
and  during  the  following  five  days  received  a  daily  ration  of  a  mixture 
of  91  grams  of  meat,  125  grams  flour,  50  grams  butter,  and  5  grams  of 
extract  of  meat,  together  with  aboat  400  c.c.  water.  The  waste  of 
nitrogen  was  covered  by  that  contained  in  the  food.  The  meat  was 
then  replaced  by  gelatin,  containing  as  nearly  as  possible  the  same 
amount  of  nitrogen.  The  amount  voided  in  the  urine  during  a  period 
of  five  days  of  this  treatment  became  sensibly  greater,  and  exceeded 
the  quantity  taken  in  the  food.  The  gelatin  was  then  withdrawn,  and 
nothing  but  flour,  butter,  and  extract  given.  The  nitrogen  consumed 
was  daily  0*412  gram,  that  voided  2*287  grams. 

The  authors  conclude  that  gelatin  is  of  very  much  less  nutritive 
value  than  albumin.  J.  F. 

Absorption  of   Food   passing  through    the   Human  Body. 

By  M.  RuBNER  {Bled.  Centr.,  1881,  394— 399).— The  experiments 
were  conducted  for  several  days  on  healthy  subjects,  and  with 
staple  kinds  of  food.  Great  differences  were  observed  in  the  absorption 
of  the  latter, — rye-bread,  potatoes,  and  green  vegetables  burdened  the 
intestines  considerably,  and  produced  large  quantities  of  fresh  and  dry 
excrement.  On  the  other  hand,  white  bread,  fresh  meat,  and  eggs 
were  absorbed  to  a  much  larger  extent.  The  fat  of  butter  appeared  to 
be  better  digested  than  bacon  fat.  Carbohydrates  are  easily  assimi- 
lated when  contained  in  white  bread,  rice,  and  macaroni,  but  with 
difficulty  from  potatoes,  rye-bread,  and  swedes.  Nitrogen  is  most 
easily  absorbed  from  meat,  eggs,  and  animal  substances  generally; 
with  difficulty,  however,  from  rye-bread  and  vegetables. 

J.  K.  C. 

Importance   of  Inorganic   Salts  in  Feeding  Animals.     By 

N.  LuNiN  (Bied.  Gentr.,  1881,  392— 394).— According  to  Forster 
animals  dieted  with  food  from  which  all  inorganic  salts  have  been 
removed,  rapidly  die  off.  This,  in  Bunge's  opinion,  is  due  at  least 
partially  to  the  formation  of  free  sulphuric  acid  from  the  albuminoid 
sulphur,  and  the  consequent  abstraction  of  basic  constituents  from  the 
intestines.  To  throw  light  on  this  question,  the  author  made  some 
experiments  on  mice.  Five  mice  fed  with  cane-sugar  and  casein 
from  which  the  ash  constituents  had  been  abstracted,  lived  from 
11  to  21  days.  When  enough  sodium  carbonate  was  added  to  neutralise 
possible  sulphuric  acid,  six  mice  on  the  above  diet  lived  from 
23  to  36  days.  With  sodium  chloride  instead  of  carbonate  the  animals 
lived  from  10  to  20  days  only,  and  with  the  ash-constituents  of 
milk  added  they  lived  only  from  20  to  31  days.  On  milk  alone,  the 
mice  existed  for  some  months  without  showing  signs  of  illness ;  but 
when  dieted  with  albuminoids,  cane-sugar,  salt  and  water,  they  did  not 
live  longer  than  20  to  30  days.  From  this  the  author  concludes  that 
milk  must  contain  something  else  besides  casein,  fat,  milk-sugar,  and 
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salts,  which  is  necessary  to  life,  or  else  that  milk-sugar  cannot  be 
replaced  by  cane-sngar.  J.  K.  C. 

Effect  of  Mate  on  the  Gases  in  the  Blood.  By  A.  D'Aesonval 
and  CouTY  (Compt.  rend,,  93,  86 — 88). — Infusion  of  mate  in  large  or 
repeated  doses  injected  into  the  veins  or  absorbed  by  the  stomach, 
exerts  a  well  marked  effect  on  the  amount  and  composition  of  the 
gases  in  both  the  venous  and  arterial  blood  of  the  dog.  Tbe  total 
volume  of  gas  is  considerably  diminished,  sometimes  by  one-third  or 
even  one-half  the  normal  amount.  The  proportion  of  carbonic  anhy- 
dride diminishes  more  rapidly  than  that  of  the  oxygen,  so  that  the 
ratio  of  the  latter  to  the  former  is  higher  after  the  administration  of 
the  mate  than  before.  C.  H.  B. 

Estimation  of  the  Amylolytic  and  Proteolytic  Activity  of 
Pancreatic  Extracts.  By  W.  Roberts  {Froc.  Boy.  Soc,  32,  145 — 
161). — The  term  ferment  has  hitherto  been  applied  to  two  groups  of 
agents,  which,  although  nearly  allied  in  origin  and  mode  of  action, 
nevertheless  belong  to  essentially  different  categories.  The  organised 
or  formed  ferments,  of  which  yeast  is  the  type,  are  independent 
organisms  with  powers  of  growth  and  reproduction,  and  the  trans- 
formations which  constitute  their  special  characteristics  as  ferments 
are  inseparably  associated  with  the  nutritive  operations  of  these 
organisms.  The  ferment  power  cannot  be  separated  from  the  ferment 
organism  by  any  method  of  filtration  or  by  any  solvent.  The  soluble 
ferments,  on  the  other  hand,  pass  freely  into  solution  in  water;  their 
action  is  dissociated  from  the  life  of  the  gland-cells  which  produced 
them,  and  they  are  wholly  devoid  of  the  power  of  growth  and  repro- 
duction. The  author,  following  Kiihne,  designates  these  soluble 
ferments  as  "enzymes,"  and  further  proposes  to  designate  their 
action  as  enzymosis,  and  its  nature  as  enzymic. 

The  pancreas  is  the  source  of  two  ferments  or  enzymes  of  capital 
importance  in  the  digestion  of  food,  viz.,  an  amy lolactic  enzyme, 
called  pancreatic  diastase,  and  a  proteolytic  enzyme,  called  trypsin. 
The  pancreas  also  takes  an  important  share  in  the  digestion  of  fats  ;  but 
whether  this  power  is  due  to  an  enzyme  or  to  an  agent  of  different 
character  is  a  question  not  yet  determined.  The  present  paper  con- 
cerns itself  solely  with  the  amylolytic  and  proteolytic  functions  of  the 
pancreas. 

Estimation  of  the  Amylolytic  Activity  of  Pancreas  Extracts  : — Dias- 
tasimetry. — The  method  adopted  by  the  author  for  this  purpose 
consists  in  ascertaining  the  quantity  of  starch-mucilage  of  known 
strength  which  can  be  transformed  by  a  unit-measure  of  a  diastasio 
solution  to  the  point  at  which  it  ceases  to  give  a  colour-reaction  with 
iodine,  in  a  unit  of  time  and  at  a  fixed  temperature.  The  vanishing 
point  of  the  colour-reaction  is  called  the  achromic  point. 

The  amount  of  amylolytic  work  which  can  be  done,  or  in  other 
words,  the  amount  of  standard  starch- mucilage  which  can  be  brought 
to  the  achromic  point  in  a  given  time  by  a  given  sample  of  pancreatic 
extract,  is  exactly  proportional  to  the  quantity  of  the  extract  em- 
ployed, provided  the  products  of  the  enzymosis  do  not  accumulate  in 
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the  solution  to  such  a  degree  as  to  interfere  with  the  action,  which 
will  not  be  the  case  if  the  starch-mucilage  used  is  sufficiently  dilute. 
The  mucilage  used  in  the  author's  experiments  was  of  the  strength  of 
1  per  cent.  This  law  of  proportionality  may  perhaps  be  regarded  as 
applicable  to  the  action  of  all  enzymes,  which  indeed,  having  no  power 
of  growth  or  multiplication,  conform  in  this  respect  to  the  law  which 
governs  the  action  of  ordinary  chemical  agents. 

The  fundamental  rule  governing  the  relations  of  quantity  and  time 
in  the  action  of  an  enzyme  is  that  of  inverse  proportion,  that  is  to  say, 
a  double  quantity  of  an  enzyme  will  do  a  given  amount  of  work  in 
half  the  time,  &c.  This  rule,  however,  is  apparently  modified  by 
another,  namely,  that  an  enzyme  liberates  its  energy  at  a  progressively 
retarded  rate.  In  regard  to  the  action  of  pancreatic  extract  upon 
starch-mrucilage,  the  rule  of  inverse  proportion  between  quantity  and 
time  was  found  to  hold  good  within  considerable  limits,  as  shown  by 
the  following  table,  giviag  the  results  of  experiments  in  which  10  c.c. 
standard  starch-mucilage  of  the  strength  of  1  per  cent,  diluted  with 
water  up  to  100  c.c,  was  subjected  to  the  action  of  pancreatic  extract 
at  the  temperature  of  15°.  The  "  calculated  "  time  in  the  third 
column  was  obtained  by  taking  the  middle  observation  of  each  set  a»  ■ 
a  standard  of  comparison. 


Quantity  of  pancreatic 
extract  employed. 

Time  in  which  the  achromic  point  was           1 
reached.                                     1 

Found. 

Calculated. 

f 0  -02  cub.  cent. 
10-04 

I -{0-08 

0-10 
10-20        „ 

ro-4 

II iO-2 

.0  05 

34  minutes 
18        „ 

9 

7 

3         „ 

4f      „ 
10        „ 

40 

36  minutes             > 
18          „                     £ 

9         „                  i 

7^      „ 

3i      „                . 

5        „                i 
10        „ 
40 

In  both  these  sets  of  observations  the  inverse  time-rate  comes  out 
with  a  very  near  approach  to  exactness.  When,  however,  only  si 
relatively  small  quantity  of  pancreatic  extract  was  employed,  the 
attainment  of  the  achromic  point  was  postponed  beyond  the  term' 
indicated  by  the  rule.  Thus  when  0-004  c.c.  of  the  extract  waa  ^ 
employed,  the  achromic  point  was  reached  in  125  minutes ;  conse- 
quently with  0'0005  c.c.  extract  the  time  should,  according  to  the  rule, 
have  been  1,000  minutes,  but  it  was  actually  1,380. 

Influence  of  Temperature. — The  action  was  found  to  increase  in 
energy  (or  speed)  from  0°  to  30° ;  thence  to  45°  it  continued  steady ; 
above  45"  it  became  less  and  less  energetic,  and  finally  ceased  between 
65°  and  70°. 

Comparative  Diastasic  Values  of  different  Pancreatic  Extracts. — The 
diastasic  value  of  an  extract  is  expressed,  in  the  author's  system,  by 
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the  number  of  cubic  centimeters  of  standard  mucilage,  which  can  be 
brought  to  the  achromic  point  by  1  c.c.  of  the  extract  to  be  tested  in 
five  minutes  at  a  given  temperature.  Bj  this  mode  of  estimating,  the 
author  found  that  the  extract  obtained  from  the  pancreatic  tissue 
of  the  pig  has  at  40°  a  mean  diastasic  value  of  100,  those  of  the-  ox 
and  sheep  at  the  same  temperature  having  the  values  11  and  10 
respectively.  Filtered  human  saliva  has  a  diastasic  value  of  10  to  17 
at  40°,  and  its  energy  varies  with  the  temperature  in  exactly  the 
same  manner  as  that  of  pancreatic  extract  (p.  1052).  Malt  diastase  has 
a  diastasic  value  of  4  to  5  at  40°,  increasing  to  10  at  about  60°,  above 
which  it  diminishes,  but  does  not  cease  entirely  until  the  temperature 
is  raised  to  80°.  Several  specimens  of  human  urine  showed  a  diastasic 
value  of  0-03  to  0*13  at  40°. 

Proteolytic  Activity  of  Pancreatic  Extracts. — Trypsimetry. — Milk 
digested  with  pancreatic  acid  acquires  the  property  of  curdling  when 
boiled.  The  onset  of  this  reaction  occurs  earlier  or  later  according  to 
the  activity  of  the  extract,  and  the  quantity  of  it  employed ;  and  the 
time  of  its  advent  may  be  fixed  with  sufficient  accuracy  to  serve  as  the 
basis  of  a  method  of  measuring  the  proteolytic  activity  of  pancreatic 
extracts.  The  reaction  in  question  depends  on  the  production,  as  a 
first  step  in  the  digestion  of  casein,  of  a  modified  form  of  that  body — 
termed  by  the  author  "  metacase'in  " — which  resembles  casein  in  being 
curdled  by  acetic  acid  in  the  cold,  but  differs  from  it  in  being  curdled 
also  by  simple  boiling.  These  two  reactions  together  distinguish 
metacase'in  from  all  other  proteids.  The  property  of  curdling  when 
boiled,  which  may  be  called  the  metacasein  reaction,  continues  observ- 
able in  milk  undergoing  tryptic  digestion  until  near  the  end  of  the 
process ;  it  then  disappears  somewhat  abruptly,  the  milk  remaining 
fluid  when  boiled.  We  may  therefore  speak  of  the  onset-point  and  the 
vanishing-point  of  the  metacasein  reaction,  these  two  points  marking 
respectively  the  initial  and  terminal  limits  of  the  principal  phases  in 
the  digestion  of  milk  by  pancreatic  extract.  Before,  however,  the 
onset-point  of  the  reaction,  i.e.,  distinct  curdling,  is  attained,  its 
approach  is  indicated  by  an  appearance  of  soiling  of  the  sides  of  the 
test-tube  in  which  the  milk  has  been  boiled.  This  appearance  is  due 
to  incipient  coagulation,  which  presently  develops  into  pronounced 
curdling. 

When  milk  is  diluted  with  water,  the  occurrence  of  the  metacasein 
reaction  is  postponed,  the  time  of  postponement  varying  with  the 
degree  of  dilution. 

The  method  of  trypsimetry  adopted  by  the  author  consists  in  ascer- 
taining how  many  cubic  centimeters  of  milk  can  be  brought  to  the 
onset  of  the  metacase'in  reaction  in  five  minutes  by  1  c.c.  of  the 
extract  to  be  tested  at  a  given  temperature,  attention  being  paid,  as  in 
the  case  of  diastase,  to  the  relations  of  tryptic  action  to  quantity,  time, 
and  temperature. 

The  rule  of  inverse  relation  between  quantity  and  time,  which  was 

found  to  be  valid  within  a  wide  range  in  the   case  of  diastase  and 

K  starch,  holds  good  in  the    case  of  trypsin  and  milk  within  narrow 

^ft  limits  only.     When  the  time  of  action  exceeds  eight  or  ten  minutes 

Wk  the  advent. of  the  metacase'in  reaction  is  postponed  beyond  the  termi 
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indicated  by  the  rule  of  inverse  proportion,  and  tliis  postponement 
increases  as  the  time  of  action  is  lengthened.  When  the  vanishing- 
point  of  the  metacasein  reaction  is  taken  as  the  point  of  comparison, 
the  results  approximate  more  nearly  to  the  rule  of  inverse  proportion, 
especially  at  low  temperatures  ;  nevertheless  the  evidence  points  in  the 
same  direction,  indicating  that  trypsin,  like  diastase,  exhausts  itself 
in  action  at  a  progressively  retarded  rate.  When  the  onset-point  of 
the  reaction  falls  between  three  and  six  minutes,  the  inverse  time-rate 
gives  a  trustworthy  basis  of  calculation,  but  not  beyond  these  limits. 

Tryptic  enzymosis  is  exceedingly  sensitive  to  temperature.  The 
action  of  trypsin  on  milk  increases  in  energy  from  0°  to  60°,  but 
above  this  point  there  is  a  rapid  fall,  the  action  being  finally  arrested 
between  75°  and  80°.  There  is  not,  as  with  diastase,  any  range  or 
platform  of  indifferent  temperature. 

The  following  table  shows  the  enzymic  values  of  twelve  samples  of 
pancreatic  extract  prepared  with  single  glands  from  four  pigs,  four 
oxen,  and  four  sheep,  killed  for  the  market.  All  the  observations 
were  made  at  40°.     D  stands  for  diastasic,  T  for  tryptic  value  : — 


Pig. 


No.  1  .. 
No.  2  .. 
No.  3  .. 

No.  4  . . 


D  =  166 
T  =  64 
D  =  100 
T  =  83 
D  =  100 
T  =  72 
D  =  100 
T  =    64 


Ox. 


No.  5 
No.  6 
No.  7 
No.  8 


D  = 

8 

T   = 

64 

D  = 

10 

T  = 

50 

D  == 

9 

T  =^ 

42 

D  = 

13 

T   = 

83 

No.    9. 


No.  10....  {J  Z 
No.  11....  |5  I 
No.  12....  |J  I 


5 
125 
12 
83 
14 
64 
4 
28 


The  oscillations  in  the  two  enzymic  values  do  not  exhibit  any 
regular  relation  to  each  other. 

The  most  appropriate  standard  of  temperature  for  the  valuation  of 
tryptic  activity  is  40°,  as  it  corresponds  very  nearly  with  the  tempera- 
ture at  which  trypsin  operates  in  the  normal  digestion  of  warm-blooded 
animals ;  but  it  is  more  convenient  to  perform  the  testing  at  or  near 
the  ordinary  temperature  of  the  room,  say  at  20° ;  and  the  author  has 
ascertained  that  the  values  of  T  obtained  at  this  temperature  may  be 
converted  with  sufficient  accuracy  into  the  corresponding  values  at  40° 
by  multiplying  them  by  3" 5.  H.  W. 

Relation  of  Wool  to  Body  Weight  in  Merino  Sheep.      By  F. 

MiTSCHKE-CoLLANDE  (Bied.  Gentr.,  1881,  399 — 403). — According  to 
some  sheep  breeders,  the  larger  sorts  of  merino  are  to  be  preferred, 
because  of  their  yielding  a  better  return  both  in  flesh  and  wool  for  the 
fodder  allowed.  The  author,  however,  after  25  years'  experience, 
finds  the  opposite  to  be  the  ease,  as  the  build  of  the  sheep  has  more 
to  do  with  their  fattening  properties  than  the  absolute  size,  and  larger 
quantities  of  wool  are  obtained  from  small  sheep  in  relation  to  a  given 
weight  than  in  the  larger  kinds,  the  relative  increase  amounting  to 
from  20  to  30  per  cent.  J.  K.  C. 
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Blue  Milk.  By  F.  Neelson  (Bied,  Centr.,  1881,  418— 422).— The 
blue  appearance  whicli  milk  sometimes  presents  after  standing  a  few 
days  is  due  to  an  organism  which  is  allied  to  bacteria,  and  can  be 
transplanted  into  other  samples  of  milk  and  various  solutions.  It 
thrives  according  to  the  proportion  of  acid  present  and  the  condition 
of  the  casein ;  it  appears  after  a  certain  degree  of  acidification  has  taken 
place,  and  prevents  the  further  formation  of  acid.  The  casein  must 
also  be  unchanged :  it  is  then  held  in  solution  during  the  blueing 
process.  The  blueing  occurs  only  in  presence  of  oxygen,  and  is 
attended  with  evolution  of  carbonic  anhydride.  J.  K.  C. 

Relation  of  the  Urea  to  the  Total  Nitrogen  of  the  Urine  in 
Disease.  By  W.  J.  Russell  and  S.  West  {Proc.  lloij.  Soc,  30, 
439 — 444). — Professor  Parkes  has  shown  that  in  health  90  per  cent, 
of  the  nitrogen  in  urine  is  eliminated  in  the  form  of  urea ;  and  the 
object  of  the  experiments  recorded  in  the  present  paper  is  to  ascertain 
whether  this  proportion  holds  good  also  in  disease,  or  whether,  under 
altered  conditions,  some  of  the  nitrogen  may  not  be  excreted  in 
another  form. 

The  nitrogen  in  the  urea  was  determined  by  decomposing  that  com- 
pound with  sodium  hypobromite  and  measuring  the  volume  of  the 
nitrogen  evolved,  as  already  described  by  the  authors  in  this  Journal 
(1874,  p.  749).  The  total  nitrogen  was  determined  by  barning  the 
evaporation- residue  with  copper  oxide,  and  measuring  the  volame  of 
the  nitrogen  evolved. 

The  result  of  a  large  number  of  observations  on  various  cases  of 
disease  was  to  prove  that  the  chemistry  of  the  urine  remains  essen- 
tially the  same  in  disease  as  in  health  ;  and  that  the  generalisation  of 
Professor  Parkes  is  true  in  either  case — so  that  the  nitrogen  of  the 
urea  may  in  all  cases,  except  one  to  be  mentioned  below — be  regarded 
as  a  measure  of  the  total  nitrogen,  and  as  forming  90  per  cent,  of  it. 

The  following  table  shows  tbe  percentage  of  urea-nitrogen  in  the 
different  groups  of  cases  examined  :  — 

Pneumonia  (6  cases) 90'0 

Jaundice  (Case  1) 85- 7 

(Case  2) 90-2 

Albuminuria  (2  cases)   86*0 

Collected  cases 988 

Dieted  cases 901 

Mean  of  all 89-3 

Mean,  excluding  the  jaundice   and  albuminuria 

cases 91-3 

The  exception  above  alluded  to  is  found  in  the  rare  cases  of  acute 
yellow  atrophy  of  the  liver ;  but  even  in  these  cases  it  is  doubtful 
whether  the  observed  replacement  of  the  urea  by  leucine  and  tyrosine 
is  a  constant  phenomenon.  In  a  case  of  acute  fatty  atrophy  of  the  liver 
the  urea  was  still  normally  formed,  leucine  and  tyrosine  being  absent. 

H.  W. 
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Amount  of  Nitrogen  Excreted  in  the  Urine  by  Man  at  Rest. 
By  S.  West  and  W.  J.  Russell  (Proc.  Boy.  Soc,  30,  444—449).— 
The  experiments  were  made  upon  three  men  kept  at  absolute  rest,  and 
npon  a  diet  reduced  to  the  lowest  limit  compatible  with  health.* 
Under  these  circumstances  the  amounts  of  nitrogen  ingested  in  the 
food  and  obtained  from  the  urine  were  as  follows : — 

I.  II.        III. 

Nitrogen  ingested   7'0         7*0         5-6 

Nitrogen  in  urine     8*6         8'64       6'4 

In  all  three  instances  the  amount  in  the  urine  is  in  slight  excess  of 
that  in  the  food,  so  that  all  the  nitrogen  here  obtained  may  be 
regarded  as  representing  tissue- waste,  since  there  was  no  surplus  in 
the  food  to  increase  the  amount  in  the  urine. 

The  mean  of   the  three   results  is  ~ —  =   7 '87,  or  approximately 

o 

8  grams,  which  may  be  regarded  as  the  minimum  amount  of  nitrogen 
excreted  per  diem  by  a  healthy  man.  This  is  equivalent  to  17  grams 
or  260  grains  of  urea.  This  result  agrees  very  nearly  with  those 
obtained  by  other  observers  in  the  cases  of  individuals  in  a  state  of 
starvation,  or  kept  on  insufficient  diet,  or  on  non-nitrogenous  food. 

H.  W. 

Researches  on  the  Colouring  Matters  of  Human  Urine,  with 
an  Account  of  their  Artificial  Production  from  Bilirubin  and 
from  Haematin.  By  C.  A.  MacMunn  (Proo.  Boy.  Soc,  30,  250—252, 
31,  26 — 36  and  206 — 236). — Urobilin  is  a  pigment  discovered  in 
human  urine  by  means  of  the  spectroscope,  but  not  hitherto  isolated. 
Before  its  discovery,  Jaffe,  by  acting  on  human  bile  with  nitric  acid, 
and  on  dog's  bile  with  hydrochloric  acid,  and  subsequent  treatment, 
had  obtained  a  pigment  which  gave  the  same  spectrum  and  behaved 
in  the  same  manner  to  reagents  as  urine  containing  urobilin.  The 
author  of  the  present  paper  has  detected  a  pigment  exhibiting  very 
similar  characters  in  the  bile  of  seventeen  animals,  but  most  abun- 
dantly in  that  of  the  mouse.  He  has  also  shown  that  human  urine 
always  gives  an  absorption- band  at  F,  which  is  usually  affected  by 
reagents  in  the  same  manner  as  choletelin,  the  pigment  obtained  from 
bile  by  Jaffe  ;  and  that  if  this  band  is  not  so  affected,  another  pigment 
called  urolutein  is  present. 

The  isolation  of  urobilin  was  effected  as  follows  :  Some  urine,  which 
by  preliminary  spectroscopic  and  chemical  tests  showed  a  large 
amount  of  urobilin,  was  precipitated  with  neutral  and  basic  lead 
acetate  respectively  and  filtered  ;  the  filtrate,  if  it  gave  an  absorption 
specti'um,  was  reprecipitated  until  the  band  disappeared ;  the  united  pre- 
cipitates were  exhausted  with  alcohol  acidulated  either  with  sulphuric 
or  with  hydrochloric  acid  ;  and  the  liquid  was  filtered.  The  filtrate, 
which  had  a  fine  red  colour  and  gave  the  dark  band  F,  was  put  in 
small  quantities  at  a  time,  into  a  tap-funnel,  a  large  quantity  of  water 

*  Tlie  subjects  of  these  experiments  were  hospital-patients  suffering  from  aneu- 
rism— a  disease  which  produces  mechanical  rather  than  constitutional  symptoms,  so 
that,  as  far  as  this  inquiry  is  concerned,  they  may  be  regarded  as  healthy  men. 
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being  added  and  tlien  pure  chloroform,  and  the  red  chloroform  layer 
was  separated  off  and  filtered ;  on  subsequent  examination  it  was 
found  in  every  instance  to  give  the  original  spectrum.  The  chloro- 
form was  next  evaporated  off,  and  the  residue  repeatedly  dissolved  in 
chloroform,  whereby  a  solution  was  finally  obtained  which  gave  on 
evaporation  a  brown-red  shiny,  amorphous  residue,  perfectly  soluble 
in  alcohol,  chloroform,  nitric,  hydrochloric,  acetic,  and  lactic  acids, 
and  in  acidulated  water,  partially  soluble  in  ether,  benzene,  and  pure 
water,  but  quite  insoluble  in  carbon  bisulphide.  The  pigment  is 
obtained  in  combination  with  sulphuric  or  hydrochloric  acid,  accord- 
ingly as  one  or  the  other  acid  is  used  in  its  preparation.  The  spectra 
of  its  various  solutions — figures  of  which  are  given  in  the  papers 
above  quoted — show  that  they  all  contain  the  same  pigment,  which 
cannot  be  resolved  into  simpler  components  by  the  action  of  any 
solvents  or  reagents. 

The  spectroscopic  characters  of  the  pigment  differ,  however,  accord- 
ingly as  it  is  obtained  from  normal  or  from  febrile  urine,  the  latter 
giving  a  sharp  black  band  at  F,  whereas  the  corresponding  band  of 
normal  urine  is  less  marked  at  the  edges,  and  is  less  shaded  than  that 
of  febrile  urine.  The  band  is  well  seen  in  the  alcoholic  solution  of 
normal  urine,  and  disappears  when  the  liquid  is  treated  with  caustic 
potash,  soda,  or  ammonia. 

The  results  of  the  author's  observations  on  urobilin  and  on  the 
colouring  matters  of  bile  are  summarised  as  follows  : — 1.  Normal  urine 
contains  a  body,  as  such,  which  is  apparently  identical  with  choletelin, 
and  not  with  the  body  produced  by  the  action  of  hydrogen  peroxide 
on  acid  hsematin. — 2.  Normal  urine  contains  the  chromogen  of  febrile 
urobilin,  which  can  be  prepared  artificially  by  reduction  of  choletelin, 
and  of  the  body  produced  by  oxidation  of  hjBniatom. —  3.  Human,  ox, 
sheep,  and  pig  bile  contain  a  kind  of  urobilin,  whicli  differs  in  some 
respects  from  that  excreted  in  urine ;  they  also  contain  haematin. — 
4.  It  is  highly  probable  that  all  the  constituents  of  bile  colouring  matter 
are  produced  from  haematin  by  reduction. — 5.  The  luDmatin  present 
in  bile  is  probably  due  to  the  action  of  the  bile-acids  on  haemoglobin. 
— 6.  All  the  colouring  matters  of  bile,  including  haematin,  urobilin  of 
biliary  origin,  bilirubin,  &c.,  are  oxidised  to  choletelin,  and  there  is 
evidence  to  show  that  blood-serum  contains  this  body,  on  its  way  to 
be  excreted  by  the  kidne^^s. — 7.  The  absorption-bands  seen  in  the 
bile  of  various  animals  are  due  to  the  presence  of  haematin  and 
urobilin  of  biliary  origin. — 8.  A  pigment  excreted  in  the  urine  in 
certain  pathological  conditions  is  derived  from  haematin  by  reduction, 
as  it  can  be  obtained  by  reducing  acid  haematin  with  zinc  and  sulphu- 
ric acid,  or  with  sodium-amalgam.  This  pigment  is  not  febrile 
urobilin,  and  as  it  is  derived  directly  from  haematin,  it  is  best  named 
urohmmatin. — 9.  The  urobilin  of  bile  is  produced  in  the  intestine. — 
10.  The  urobilin  of  bile  may,  in  certain  states  of  the  system,  appear  in 
the  urine,  but  under  normal  conditions  it  is  oxidised  into  choletelin  in 
common  with  the  other  bile-pigments,  and  comes  to  the  kidneys  as 
choletelin,  while  a  part  may  pass  into  the  urine  as  such  ;  but  a 
part  becomes  reduced  in  the  kidneys  to  the  chromogen  of  febrile,  and 
perhaps  also  to  the  chromogen  of  normal  urobilin,  the  former  being 


1058  ABSTRACTS  OF  CHEMICAL  PAPERS. 

converted  by  strong  oxidising  agents  into  febrile  nrobilin,  tbe  latter 
by  weaker  oxidising  agents  into  normal  nrobilin. — 11.  Many  of  tbe 
colouring  matters  of  nrine  have  been  produced  by  the  action  exerted 
on  these  chromogens  by  the  reagents  designed  to  separate  them. — 
12.  While  most  of  the  urinary  pigments  may  be  traced  back  to  the 
bile-pigments,  there  is  evidence  to  show  that  some  of  them  are  derived 
from  hsematin  directly,  and  that  pigments  derived  from  that  source 
may  entirely  replace  the  normal  pigments.  H.  W. 

Nitrogenous  Constitiients  of  Excrement.  By  Gr.  Kennepohl 
(Bied.  Gentr.,  1881,  389 — 391). — When  the  proportion  of  carboa  to 
nitrogen  in  the  food  is  increased  beyond  a  certain  point  by  the  addi- 
tion of  light  digestible  non-nitrogenous  fodder,  the  quantity  of 
nitrogen  in  the  faeces  becomes  greater.  This,  according  to  Killner,  is 
due  to  the  increased  secretion  of  bile-constituents  (gallic  acid,  colour- 
ing matters,  and  taurin),  and  of  mucin,  the  amount  of  which  in  the 
faeces  he  holds  to  be  a  measure  of  the  food  digested.  Kennepohl  on 
repeating  Killner's  experiments,  is  unable  to  find  any  relation  between 
the  quantity  of  bile- constituents  in  the  excrement  and  the  amount  of 
digested  food,  and  thinks  that  the  increased  quantity  of  nitrogen  is 
due  to  the  depressive  action  on  the  digestion  of  protein  exercised  by 
the  additional  light  non-nitrogenous  fodders.  J.  K.  0. 

A  New  Line  of  Research  bearing  on  the  Physiology  of  Sugar 
in  the  Animal  System.  By  E.  W.  Pavt  (Proc.  Boy.  Soc,  32,  418— 
432). 

Action  of  Ammonia  and  its  Salts,  and  of  Hydrocyanic  Acid 
on  Muscle  and  Nerve.  By  T.  L.  Brunton  and  T.  Cash  (Froc.  Boy. 
Soc,  32,  384). 

Physiological  Action  of  ^-Lutidine.  By  C.  G.  Williams  (Proc. 
Boy.  Soc,  32,  162—170). 
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Nutrition  of  the  Lower  Fungi.  By  C.  v.  Nageli  (Bied.  Centr.y 
1881,  430 — 431). — The  sources  of  nitrogen  are  amides  and  amines, 
ammonia  salts,  and  nitrates  (except  for  yeast-plant)  :  nearly  all 
carbon  compounds  which  do  not  react  too  strongly  acid  or  alkaline,  or 
are  not  poisonous,  may  be  employed  as  sources  of  carbon. 

J.  K.  C 

Influence  of  Rochelle  Salt  on  the  Activity  of  Yeast.      By  M. 

Hayduck  (Bied.  Gentr.,  1881,  491 — 493). — By  permitting  a  50  per 
cent,  sugar  solution  to  ferment,  it  was  found  that  if  Rochelle  salt  were 
present,  the  action  of  yeast  was  less  violent,  but  was  more  complete 
and  continued  for  a  longer  time.  Rochelle  salt  also  delays  the  growth 
of  yeast,  but  does  not  affect  the  quantity.       The  activity  of  yeast 
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decreases  as  the  strength  of  the  sugar  solution  increases,  but  even  when 
the  solution  is  concentrated  the  yeast  will  still  work.  E.  W.  P. 

Diastase  of  K6ji.  By  E.  W.  Atkinson  {Froc.  Boy.  Soc,  32, 
299 — 332). — This  paper  contains  the  results  of  an  investigation  into 
the  nature  of  the  material  used  in  Japan  for  converting  starch  into 
sugar  in  brewing  operations.  This  substance,  "  koji,"  is  prepared  from 
steamed  rice,  by  allowing  the  spores  of  a  fungus,  mixed  with  the 
grain,  to  vegetate  over  the  surface.  The  change  is  attended  with 
great  evolution  of  heat,  and  the  rice  suffers  a  loss  of  11  per  cent,  cal- 
culated on  the  substance  dried  at  100°. 

A  solution  of  the  soluble  portion  of  the  koji  thus  prepared  possesses 
properties  analogous  to  those  of  malt-extract,  although  differing  from 
the  latter  in  some  important  respects.  It  rapidly  inverts  cane-sugar, 
and  hydrates  maltose  and  dextrin.  It  liquefies  starch-paste,  forming  at 
first  maltose  and  dextrin,  but  giving  as  ultimate  products  dextrose 
and  dextrin.  The  principal  change  produced  in  the  rice-grain  by  the 
growing  fungus  is  to  render  the  insoluble  albuminoids  previously 
existing  in  the  rice  soluble. 

The  chief  use  of  koji  is  in  the  production  of  Salce,  the  alcoholic 
liquid  which  is  everywhere  consumed  in  Japan.  This  liquid  is  pre- 
pared from  steamed  rice  by  digestion  with  koji,  the  diastase  of  which 
converts  the  starch  into  fermentable  matter.  Koji  is  also  employed 
in  bread- making  and  in  the  preparation  of  the  well-known  sauce 
"  Soy,"  which  is  likewise  a  product  of  fermentation,  although  its  pre- 
paration is  much  more  complicated,  and  has  not  yet  been  explained. 

H.  W. 

Fermentation  of  Urea.  By  C.  Richet  (Compt.  rend.,  92, 
730). — Ammoniacal  fermentation  of  urea  is  set  up  by  contact  with 
the  stomachs  of  men,  dogs,  or  rabbits.  It  is  probably  due  to  an  orga- 
nised ferment,  torula,  described  by  Pasteur  and  Van  Tieghem. 

In  a  strong  solution  of  urea  (100  grams  per  litre),  a  portion  of 
stomach  or  other  organic  tissue  sets  up  a  fermentation,  but  in  a  weak 
solution,  or  if  the  tissue  is  crushed,  bacteria  of  putrefaction  are  de- 
veloped, and  only  traces  of  ammonia  are  formed.  The  ferment 
develops  well  only  in  presence  of  albuminous  matter. 

c.  w.  w. 

studies  on  Evaporation.  By  P.  Sorauer  (Bied.  Centr.,  1881, 
190  —  195). — The  author  concludes,  from  an  extended  course  of  experi- 
ments, that  evaporation  is  a  physiological  rather  than  a  mechanical 
operation,  and  that  the  greater  the  superficial  extent  of  leaf  surface 
engaged  in  the  formation  of  solid  substance  in  the  plant,  the  smaller 
is  the  percentage  of  evaporation.  The  temperature  does  not  appear 
to  influence  the  transpiration  of  moisture  in  plants,  but  light,  accord- 
ing to  the  author  and  other  observers,  is  a  very  important  factor. 
Plants  of  the  same  species  and  under  the  same  conditions,  lose  by 
evaporation  in  exact  proportion  to  the  new  substance  added  to  them. 
Plants  grown  in  dry  soils  lose  less  in  proportion  to  their  total  weight 
than  those  grown  in  moist  earth.     Several  experiments  were  made  to 

termine  the  effect  of  dry  and  damp  air  on  growth.     The   general 
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resnlts  tend  to  show  that  moist  air  encourages  the  increase  of  the 
roots,  stems,  and  leaf  stalks,  bnt  diminishes  the  number  of  leaves. 
The  effect  of  concentrated  manures  is  to  diminish  the  production  of 
dry  substance  and  of  leaves,  and  in  consequence  a  diminution  of 
evaporation.  The  removal  of  leaves  also  diminishes  the  total  amount 
of  evaporation,  and  plants  transpire  more  in  the  absence  of  carbonic 
anhydride  than  when  an  abnormal  quantity  is  introduced  into  the 
atmosphere  in  which  the  plant  is  grown.  J.  F. 

Researches  on  the  Amount  of  Water  appropriated  by- 
Agricultural  Plants.  By  E.  Wollny  (Bied.  Centr.,  1881,  467— 
469). — Many  writers  have  attempted  to  prove  that  the  amount  of 
water  transpired  by  plants  is  in  excess  of  the  quantity  received  by 
the  soil.  Experiments  have  been  instituted  to  test  the  correctness 
or  incorrectness  of  this  statement.  In  the  greater  number  of  cases  the 
amount  of  rain  which  falls  is  amply  sufficient  to  replace  the  water 
which  is  evaporated  from  a  surface  of  soil  covered  with  vegetation ; 
but  in  those  cases  in  which  the  evaporation  exceeds  the  rainfall,  the 
amount  of  moisture  in  the  soil  previous  to  the  commencement  of  vege- 
tation suffices  to  make  good  the  deficit.  The  water  lost  by  evapora- 
tion and  that  gained  by  precipitation  almost  balance  one  another. 
Researches  also  show  that  the  evaporation  is  greater  the  closer  the 
plants  grow  to  one  another ;  hence  on  those  soils  which  are  not  reten- 
tive of  moisture  the  plants  will  sutler  from  drought  if  they  be  planted 
unusually  close  together.  Manures  also,  by  increasing  the  growth  of 
plants,  induce  a  greater  amount  of  transpiration.  To  a  certain 
extent  the  activity  of  plant  growth  is  greater  when  the  seed  is 
sown  early  in  the  season,  and  therefore  the  evaporated  water  must  be 
greater  in  quantity  than  if  the  crop  be  sown  late,  premising  of  course 
that  the  early  sown  crop  is  healthy.  E.  W.  P. 

Influence  of  Light  on  the  Liberation  of  Carbonic  Anhydride 
by  Plants.  By  A.  Famintzin  (Bied.  Centr.,  1881,  211).— The  results 
of  the  author's  investigations  are  summarised  thus.  For  a  number  of 
plants  there  is  a  maximum  point  of  intensity  ;  and  when  this  is  passed, 
the  increased  light  has  no  further  effect  on  the  liberation  of  carbonic 
anhydride,  but,  on  the  contrary,  causes  liberation  of  a  small  amount 
of  oxygen.  A  gas  flame  of  50  candle  value  is  sufficient  (if  the  dark 
heat  rays  are  intercepted)  to  cause  a  vigorous  disengagement  of  car- 
bonic anhydride,  but  still  decomposes  but  about  one- third  less  than 
the  available  sum.  The  existence  of  a  maximum  point  of  intensity  as 
regards  the  disengagement  of  oxygen  is  doubtless  intimately  connected 
with  the  phenomena  of  chlorophyll  formation  and  transmutation.  The 
proof  of  the  existence  of  these  maximum  points  of  intensity  should  be 
of  great  value  in  researches  on  the  growth  of  plants.  J.  F. 

Influence  of  an  Increased  Quantity  of  Carbonic  Anhydride 
on  the  Growth  of  Plants.  By  A.  Mayer  (Bied.  Ge7itr.,  1881,  211— 
212). — The  author  adversely  criticises  experiments  of  H.  Detries  on 
the  growth  of  beets  in  an  atmosphere  of  carbonic  anhydride.  He 
admits  that  in  such  an  experiment  an  abnormal  growth  of  leaf  may 
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take  place,  but  at  the  expense  of  other  qualities  of  the  plant,  and 
believes  that  contrary  effects  are  produced  when  experiments  are  made 
under  conditions  resembling  those  of  nature  or  in  the  open  field. 

J,  F. 

Formation  of  Starch  Grains.  By  A.  F.  W.  Schimper  (Bied. 
Gentr.,  1881,  195 — 197). — According  to  Nageli  and  Sachs,  the  shape 
and  size  of  the  starch  grains  in  a  plant  depend  to  a  large  extent  on 
their  situation  in  the  chlorophyll  cells.  If  the  latter  are  of  a  well- 
rounded  form,  the  starch  grains  are  disengaged  •  freely,  and  attain 
regular  forms  and  normal  size,  whilst  if  the  former  are  from  their 
position  flattened  or  misshapen,  the  latter  have  not  the  same  freedom 
of  development,  and  are  smaller. 

The  examination  of  a  freshly-cut  section  of  a  plant  not  containing 
chlorophyll  but  forming  starch,  shows  the  starch  grains  surrounded, 
not  by  the  ordinary  plasma,  but  by  spherical  and  spindle-shaped  re- 
fractive particles,  at  whose  expense  the  starch  grains  grow.  They  are 
called  starch-formers  by  the  author.  They  bear  the  greatest  resem- 
blance to  chlorophyll,  and  are  readily  transformed  into  it  by  the  action 
of  light:  further  investigation  of  the  subject  leads  to  the  conclu- 
sion that  the  two  substances  are  identical,  but  in  different  stages  of 
growth.  J.  F. 

Growth  of  Starch  Grains.  By  A.  F.  W.  Schimper  {Bied. 
Centr.,  1881,  479 — 482). — The  author  from  his  observations  considers 
that  starch  grains  are  to  be  considered  as  consisting  of  radial  crystal- 
line aggregates  (sphaerocrystals),  differing,  however,  from  ordinary 
sphaerocrystals  by  theiT  power  of  swelling  up,  and  should  therefore  be 
called  crystalloids.  The  starch  crystalloid  does  not  occur  alone,  but 
in  aggregates.  All  the  properties  possessed  by  starch,  such  as 
cleavage,  <fec.,  can  be  explained  on  this  hypothesis.  E.  W.  P. 

Influence    of  Light   on    the    Germination    of    Seeds.      By 

Stebler  {Bied.  Centr.,  1881,  4G0). — Experiments  in  sun-  and  gas- 
light show  that  light  assists  the  germination  of  certain  seeds,  such  as 
grass  seeds,  and  that  these  seeds  will  not  germinate  in  the  dark. 

E.  W.  P. 

Composition  of  Various  Parts  of  Grapes.  By  E.  Mach  and 
K.  PoETELE  (Bied.  Centr.,  1881,  414 — 41G,  comp.  this  vol.,  p.  12G). — 
Must  was  separated  into  three  kinds,  namely,  that  which  trickled  free 
from  the  grape,  that  contained  in  the  fleshy  part  of  the  fruit,  and  the 
juice  pressed  from  the  skins.  After  analysing  the  must  at  various 
stages  of  ripeness  of  the  grape,  the  authors  And  that  in  the  earlier 
periods  more  sugar  is  found  in  the  core  than  in  the  skins,  the  reverse 
happening  afterwards,  when  the  greatest  quantity  of  sugar  is  found 
in  the  free  running  juice.  At  first  this  sugar  consists  chiefly  of  dex- 
trose, but  in  ripe  fruit  levulose  predominates.  The  largest  quantity 
of  cream  of  tartar  is  found  in  the  fleshy  core  of  ripe  fruit. 

J.  K.  C. 

Occurrence  of  Allantoin  in  Vegetable  Organisms.  By  E. 
ScHULZE  and  J.  BalIBIEri  {Ber.,  14,  1G02— 16U5). — To  detect  the  pre- 
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sence  of  allantoin  in  the  Platanus  orientalis,  the  young  leaves,  buds,  or 
stems  are  dried  and  exhausted  with  hot  water ;  the  extract  is  mixed 
with  lead  acetate ;  and  the  filtrate,  freed  from  lead  by  means  of  sul- 
phuretted hydrogen,  is  concentrated  by  evaporation.  After  some 
time  it  deposits  crystals  of  asparagine  and  allantoin.  The  asparagine 
can  be  removed  by  crystallisation  or  by  precipitation  as  the  copper 
salt.  W.  C.  W. 

Chemical  Composition  of  Aleurone- Grains.  By  S.  H.  Vines 
(Proc.  Boy.  Soc,  30,  387—393,  and  31,  59— 63).— In  a  former  paper 
(this  Journal,  1880,  Abstr.,  482)  the  author  gave  the  results  of  an  in- 
vestigation of  the  aleui'one-graius  of  the  blue  lupin.  The  following  is 
an  abstract  of  the  results  obtained  by  an  examination  of  the  grains  of 
some  other  seeds. 

The  aleurone-grains  of  the  peony  (Pceonia  officinalis)  consist  of 
one  prote'id  soluble  in  water  (hemialhumose) ,  and  another  insoluble  in 
distilled  water,  but  soluble  in  10  per  cent.  NaCl  solution  and  pre- 
cipitable  therefrom  by  boiling  or  by  separation ;  in  these  respects,  it 
corresponds  with  the  vegetable  myosin  found  in  the  seeds  of  the  blue 
lupin.  The  peony  grains  do  not  appear  to  contain  any  substance  (or 
at  most  a  very  small  quantity  of  it)  analogous  to  the  vegetable 
vitellin  which  occurs  in  lupin  grains,  and  is  soluble  in  saturated  NaCl 
solution. 

The  ground- substance  of  the  aleurone-grains  of  the  castor-oil 
plant  (Ricinus  communis)  consists  of  hemialbumose  and  two  glo- 
bulins, one  of  which  is  soluble  and  the  other  insoluble  in  a  saturated 
solution  of  NaCl  or  MgS04.  The  crystalloid  consists  of  a  globulin 
which  is  soluble  in  10  and  20  per  cent.  NaCl  solutions  ;  after  treat- 
ment with  alcohol  it  becomes  soluble  in  saturated  NaCl  and  MgSOi 
solutions. 

The  aleurone-grains  of  the  blue  lupin  dissolve  readily  in  both 
these  saturated  solutions,  and  their  solubility  is  not  affected  by  treat- 
ment with  alcohol.  The  solution,  in  quantity,  gives  a  precipitate  on 
boiling  and  on  dilution. 

The  three  kinds  of  aleurone-grains  above  mentioned  represent  three 
degrees  of  complexity  of  composition.  In  the  peony,  the  whole  grain 
dissolves  readily  in  water ;  in  the  lupin  it  dissolves  only  partially  in 
water,  the  residue  being  soluble  in  10  per  cent.  NaCl  solution ;  in 
Ricinus  there  is  a  morphological  as  well  as  a  chemical  differentiation ; 
the  ground-substance  dissolves  partly  in  water  and  partly  in  10  per 
cent.  NaCl  solution,  and  in  this  respect  it  resembles  the  entire  grain 
of  the  lupin,  whereas  the  crystalloid  dissolves  very  slowly  in  a  10  per 
cent.  NaCl  solution. 

Alcohol  does  not  render  the  vegetable  globulins  insoluble  in  solu- 
tions of  neutral  salts ;  in  fact  all  the  above-mentioned  reactions  are 
exhibited  by  aleurone-grains  which  have  lain  in  alcohol  for  a  consider- 
able time  ;  and  the  same  is  true  of  the  globulins  after  their  extraction 
from  the  aleurone-grains. 

The  crystalloids  of  Ricinus,  which  in  their  natural  state  are  quite 
insoluble  in  saturated  NaCl  or  MgS04  solutions,  are  rendered  easily 
soluble   therein  by  treatment   with  alcohol ;    if,  however,   they  are 
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subsequently  washed  with  water,  they  lose  their  solubility  in  these 
saturated  salt- solutions  and  regain  it  only  after  renewed  treatment 
with  alcohol.  The  change  thus  produced  by  alcohol  appears  to  con- 
sist in  the  conversion  of  a  myosin  substance  into  a  vitellin  sub- 
stance, and  this  conversion  seems  to  be  closely  connected  with  the 
removal  of  water  from  the  former. 

The  investigation  of  the  crystalloids  of  a  variety  of  plants  with  the 
reagents  above  mentioned  has  led  to  the  following  results  : — A.  Crys- 
talloids insoluble  in  NaCl  or  MgS04  solution  :  Musa  Hillii,  M.  JEnsete. 
— B.  Partly  soluble  in  the  same  :  Sparganium  ramosum. — C.  Crystal- 
loids entirely  soluble :  a.  Readily  soluble  in  both  10  per  cent,  satu- 
rated solutions :  Bertholletia ;  pumpkin;  artificial  crystals. — h.  Slowly 
soluble  in  10  per  cent.,  more  readily  in  20  per  cent,  solutions  ;  soluble 
in  saturated  solutions  after  treatment  with  alcohol :  Ricirius  communis, 
Viola  elatior,  Linum  usitatissimum. 

No  definite  relation  appears  to  exist  between  the  crystalline  form  of 
the  crystalloids  and  their  solubility  in  solutions  of  neutral  salts. 
According  to  JSchimper  (Unters.  ilher  die  Prote'inhrystaMoide,  1879) 
all  the  crystalloids  above  mentioned  belong  either  to  the  regular  or  to 
the  hexagonal  system. 

The  aleurone-grains  of  the  sunflower  {Helianthus  annuus)  contain  : 
(1)  A  substance  (vegetable  peptone  or  hemialbumose),  which  is  solu- 
ble in  water.  (2)  A  substance  which  is  soluble  in  10  per  cent.  NaCl 
solution,  and  precipitable  therefrom  by  saturation  with  NaCl,  and 
therefore  belongs  to  the  group  of  myosin-globulins.  (3)  A  substance 
which  is  soluble  in  saturated  NaCl  solution,  whether  the  grains  have 
been  treated  with  alcohol  or  with  ether,  and  therefore  belongs  to  the 
group  of  vitellin-globulins ;  and  (4)  A  substance  which,  like  the  crys- 
talloids of  Ricinus  above  described,  is  soluble  in  saturated  ISTaCl  solu- 
tion only  after  treatment  with  alcohol. 

The  aleurone-grainsof  the  Brazil-nut  (Bertholletia  excelsa)  consist  of 
vegetable  peptone  and  of  globulins,  the  one  belonging  to  the  myosin, 
the  other  to  the  vitellin  group.  Weil  {Zeitschr.  phijsiol.  Chem.^  Bd.  1, 
1877)  has  shown  that  the  crystalloids  of  these  grains  consist  of  pure 
vitellin  :  hence  th^e  peptone  and  the  myosin  must  be  contained  in  tlie 
ground-Bubstance  of  the  grains. 

The  proteid-substances  detected  in  aleurone-grains  may  be  classi- 
fied as  follows : — 

I.  Soluble  in  distilled  water  : — 

Vegetable  peptone  (hemialbumose). 

II.  Insoluble  in  distilled  water  : — 

a.  Soluble  in  10  per  cent.  NaCl  solution :   Globulins, 
(a.)  Insoluble  in  saturated  NaCl  solution  : 

Vegetable  myosin. 
()8.)  Soluble  in  saturated  NaCl  solution  after  treatment  with 
alcohol : 
Substance  of  crystalloid  of  Bicinus,  &c. 

1(7.)  Soluble   in   saturated    NaCl    solution    after    ether   or 
alcohol : 
....... 
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h.  Insoluble  in  10  per  cent.  NaCl  solution  :  Albuminates, 
(a.)   Soluble  in  1  per  cent.  NajCOa  solution. 
(p.)  Soluble  in  dilute  KHO. 

Tbe  peculiar  proteid  wbich  constitues  tbe  crystalloid  of  Bicinus, 
and  occurs  in  the  grains  of  Helianthus,  is  placed  alone  by  the  author  ; 
for  although  before  treatment  witb  alcobol  it  resembles  myosin  in  its 
properties,  and  vitellin  after  tbat  treatment,  it  differs  from  botti 
these  substances  in  being  less  readily  soluble  in  10  per  cent.  NaCl 
solution. 

The  paper  concludes  witb  a  classification  of  the  aleurone-grains  of 
different  plants,  founded  chiefly  on  their  microchemical  characters. 

H.  W. 

Injurious  Effect  of  Furnace  Gases  on  the  Forests  of  the 
Upper  Harz.  By  Reuss  {Dingl.  polyt.  /.,  241,  124—132,  and  204 
— 212). — The  autbor  discusses  very  minutely  the  injuries  received  by 
the  trees  in  the  Upper  Harz  from  the  gases  escaping  from  variojis 
smelting  furnaces.  Having  pursued  this  subject  in  conjunction  with 
Schroder  for  several  years,  he  finds  that  since  1867  the  injurious 
effects  on  vegetation  caused  by  furnace  gases  have  been  more  than 
doubled.  These  gases,  apart  from  being  detrimental  to  men,  cattle, 
soil  and  pasture,  ruin  forests  and  assist  in  rendering  soil  unfit  for 
cultivation,  by  destroying  the  surface,  and  causing  the  particles  of  soil 
to  be  disintegrated. 

To  obviate  these  injurious  effects,  it  is  in  the  first  place  necessary  to 
ascertain  which  of  the  constituents  of  furnace  gases  are  the  active 
ones.  Furnace  gases  consist  chiefly  of  sulphurous  acid  and  oxides  of 
lead  and  zinc.  The  changes  which  deciduous  trees  and  fir  trees  under- 
go when  subjected  to  the  action  of  sulphurous  acid  are  well  known  : 
it  is  difficult,  however,  to  ascertain  whether  the  damage  is  done  by 
furnace  gases,  since  injurious  effects  are  also  produced  by  insects,  fungi, 
frost,  dust,  or  poor  soil,  the  appearance  of  which  greatly  resembles  those 
exhibited  by  furnace  gases,  and  the  difference  can  be  distinguished 
only  after  considerable  experience.  In  many  cases  it  is  impossible  to 
find  any  difference,  e.g.,  when  the  changes  are  the  result  of  the  in- 
fluence of  dust  or  poor  soil  on  vegetation.  In  order  to  prove  that 
visible  injuries  originate  from  the  influence  of  furnace  gases,  the 
cones  of  fir  trees  were  tested  for  sulphuric  acid ;  although  in  most 
cases  satisfactory  results  were  obtained,  it  is  thought  that  chemical 
analysis  alone  is  insufficient  and  cannot  be  considered  as  conclusive 
without  comparison  with  the  microscopical  examination.  The  author 
has  examined  a  large  number  of  fir  trees,  and  found  that  as  the  per- 
centage of  sulphuric  acid  in  the  cones  increases  so  much  more  does 
the  plant  suffer.  Fir  trees  were  completely  destroyed  with  0'323  and 
1*332  per  cent,  of  sulphuric  acid  in  the  cones. 

With  regard  to  the  resistance  which  plants  offer  to  furnace  gases, 
experiments  were  made  which  proved  that  fir  trees  are  the  most  sensi- 
tive. The  following  is  the  order  of  resistance  : — 1.  Oak  ;  2,  Norway 
maple,  field  maple  ;  3,  ash,  large  leaved  maple  ;  4,  alder,  aspen  ;  5,  haw- 
thorn, apple-tree ;  6,  linden ;  7,  hornbeam,  mountain  ash,  birch ; 
8,  hazel;  9,  elm,  chestnut;  10,  beech;  11,  larch;  12,  fir;  l.S,  pine; 
14,  white  pine  (deal).  D.  B. 
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New  English  Kinds  of  Wheat.  By  F.  Heine  {Bied.  Centr., 
1881,  403 — 405). — As  suitable  for  cultivation  in  Germany  the  author 
mentions  Spalding's  prolific,  Sheriff's  square-head,  and  Rivett's 
bearded  ;  the  latter  may  be  sown  between  September  and  January. 

J.  K.  C. 

Djngara,  a  New  Kind  of  Com.  (Bied.  Centr.,  1881,  424—425). 
— The  ground  seeds  of  this  plant  make  a  meal-like  flour;  it  is  exten- 
sively grown  in  Central  Asia,  where  100  kilos,  seed  are  required  for 
one  hectare.  The  crop  averages  2,800  kilos,  seed  per  hectare,  and  a 
large  quantity  of  straw,  which  is  greedily  devoured  by  cattle.  The 
plant  ripens  in  three  months.  Analysis  of  the  seeds  gave  the  follow- 
ing numbers  : — Water,  11'6  ;  fat,  2*8  ;  starch,  58'5  ;  dextrin  and  sugar, 
10*8;  fibrin,  9*4;  protein,  10*1  ;  and  ash,  1-9  per  cent.  J.  K.  C. 

Feeding  Value  of  Alpine  Hay.  By  E.  Kramee  (Bied.  Centr., 
1881,  456 — 460). — Alpine  hay  has  long  been  noted  for  its  superiority 
over  the  hay  made  in  the  vale. 

Botanical  examination  shows  that  some  samples  contain  many  juicy 
and  evergreen  plants,  in  some  cases  the  Glumaceoe  are  represented  only 
by  Carex  semfervirens,  and  the  Papillonacece  by  Anthyllis  alpestris  ; 
Meum  mutelUna,  which  contains  ethereal  oils,  is  present  in  large  quan- 
tities.    In  other  hays  there  are  16  species  of  Glumacege  present. 

The  chemical  analysis  shows  that  Alpine  hay  is  much  richer  in 
albuminoids,  fat,  and  nitrogen-free  extract  than  meadow  hay,  which 
contains  more  fibre.  The  reasons  for  this  difference  are  that  the  period 
of  vegetation  is  so  much  shorter  than  down  in  the  valleys  ;  at  4,000  feet 
the  period  extends  over  200  days,  at  6,000  feet  to  132,  and  at  8,000 
fpet  to  92  days,  hence  there  is  not  sufticient  time  for  the  hard  fibre  to 
be  formed. 

With  increase  of  height,  the  internodes  of  the  stems  are  shortened, 
which  produces  a  relative  increase  in  the  number  of  leaves  ;  also  a  larger 
number  of  the  evergreen  plants  (Carex  sempervirens,  Daphne  striata, 
&c.)  are  found  in  the  meadow  hay,  so  that  the  prote'ids  are  produced 
and  stored  up  during  the  winter.  E.  W.  P. 

Experiments  with  Darnel  and  Lucerne  as  a  Mixture  for 
Meadows.  By  Wittmann  (Bied.  Ce71.tr.,  1881,  212). — A  mixtnre 
of  the  seeds  of  this  plant  in  the  proportion  of  24 — 26  kilos,  with  6 — 8 
of  lucerne,  or  70  to  80  kilos,  of  esparsette  is  recommended  for  pasture, 
on  poor  clay  and  sandy  soils.  The  ground  should  be  deeply  tilled  in 
autumn  and  well  manured,  the  seed  sown  in  early  spring,  each  kind 
separately,  and  barley  sown  as  a  shelter ;  the  author  says  it  will  last 
16  to  20  years,  and  yield  rich  fodder.  J.  F. 

The  Sand  Vetch:  a  New  Fodder  Plant.  By  Kdhn  (Bied.  Centr., 
10,  209 — 210). — This  plant  was  introduced  accidentally  amongst 
other  seeds,  into  the  district  of  Magdeburg,  but  is  known  to  exist  in 
other  parts  of  Germany,  and  is  said  by  some  persons  to  be  identical 
with  the  large  Russian  vetch  grown  in  the  north  of  Scotland  ;  but  to 
the  author  this  identity  is  not  proved.  It  thrives  exceedingly  in  sand, 
and  Jordan  who  has  cultivated  it  says  that  it  yields  a  crop  double  that 
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of  lupines ;  the  hay  and  chaff  are  admirable  fodder  for  sheep,  and  the 
seed  is  greedily  eaten  by  cattle  and  pigs,  their  weight  increasing 
rapidly  under  such  feeding. 

He  considers  it  of  such  value  that  experiments  should  be  freely 
undertaken  to  verify  his  statements.  The  seeds  appear  in  the  cata- 
logues of  some  seedsmen  only,  and  in  the  class  of  ornamental  plants 
under  its  botanical  name,  Vicia  villosa,  Both.  J.  F. 

Analysis  of  Plantain  Seeds.  By  Krocker  (Bied.  Gentr., 
1881,  208 — 209). — The  seeds  of  various  species  of  plantain  are  used  in 
Germany  as  cattle  fodder,  and  with  good  results  when  ground  and 
mixed  with  a  little  rye  and  clover  hay.  The  author's  analyses  of  two 
species,  Plantago  lanceolata  and  P.  major,  show  such  differences  in 
composition,  that  he  recommends  care  in  the  purchase  of  the  most 
useful  variety  of  the  articles. 

P.  lanceolata.     P.  major. 

Moisture 13'080  8-250 

Protein  matter 12'879  18790 

Fat 4-685  9-800 

Non-nitrogenous  extract 42-712  38-930 

Cellulose    23*576  19-230 

Mineral  matter 3*068  5-000 


100-000       100-000 

J.  F. 

Effect  of  the  Moisture  in  Soils  on  Yield  of  Potatoes.    By 

BiRNER  (Bied.  Centr.,  1881,  154 — 155). — To  ascertain  the  influence  of 
moisture  on  the  yield,  20  vessels  were  filled  with  the  same  kind  of 
garden  soil,  each  containing  7  kilos. ;  they  were  arranged  in  5  series 
of  4  each,  and  so  ordered  that  each  contained  a  different  percentage 
of  moisture,  being  in  other  respects  treated  exactly  alike.  They 
ripened  in  the  order  of  the  vessels  containing  the  largest  proportion  of 
water  first,  that  containing  least  moisture  not  till  18  days  after  the 
first.  The  difference  of  produce  was  enormously  in  favour  of  the  tubers 
planted  in  the  moister  parcels  of  soil,  and  the  author  thinks  that 
when  the  necessary  plant  food  is  present,  the  dampness  of  the  soil 
exercises  a  very  decisive  influence.  J.  F. 

Utilisation  of  Diseased  Potatoes.  (Bied.  Gentr.,  1881,  212.)— 
The  damaged  tubers,  even  if  badly  attacked,  can  be  used  as  cattle 
food.  They  are  best  cut  up  small,  boiled  or  merely  scalded,  mixed 
with  chopped  straw  or  chaff,  and  stored  in  narrow  trenches  covered 
up  with  clay :  so  stored  they  will  keep  many  years  ;  if  steamed  they 
should  be  kept  in  casks,  as  there  is  more  adhering  moisture ;  if  not 
convenient  to  heat  them  as  recommended,  they  should  be  sold  at  once 
to  the  distiller.  J.  F. 

Prevention  of  Rot  in  Potatoes.  By  Bohl  and  G.  v.  Hess 
(Bied.  Gentr.,  1881,  212). — The  tubers,  whether  sound  or  diseased, 
when  taken  from  the  ground,  are  left  in  a  weak  solution  of  calcium 
chloride,  1  part  to  1,000  of  water,  for  half  an  hour;  they  are  then 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  1067 

transferred  to  a  soda  solution  of  the  same  strength,  after  which  they 
are  washed  in  clean  water,  and  air  dried — ^  a  kilo,  of  calcium  chloride 
and  the  same  quantity  of  soda  is  sufficient  for  250  kilos,  of  potatoes. 

J.  F. 

Money  Value  of  Feeding  Stuffs.  By  J.  Konig  {Bled.  Gentr.,  1881, 
188 — 190). — At  the  Congress  of  Naturalists  held  at  Cassel  in  1878, 
a  commission  was  appointed  to  try  if  a  common  basis  of  valua- 
tion of  fodder  materials  could  be  arranged.  Many  analyses  of 
various  foods  were  compared  and  statistics  of  the  minimum,  maximum, 
and  average  prices  for  a  series  of  years  obtained  from  most  of  the 
German  Chambers  of  Commerce.  The  prices  vary  very  considerably, 
and  the  value  attached  to  each  ingredient  constantly  changes,  so  that 
the  commission  think  an  annual  readjustment  of  the  scale  necessary. 
The  author,  however,  suggests  that  if  a  relative  value  were  assigned  to 
the  different  nutritive  components,  it  would  be  easy  to  make  an  ap- 
proximate money  valuation — for  example,  if  protein,  fat,  and  non- 
nitrogenous  extract  bore  the  relative  values  of  3:3:1,  and  the  selling 
price  were  given,  the  money  values  could  be  determined.  The  subject 
is  still  under  investigation,  no  positive  results  having  been  arrived  at. 

J.  F. 

On  Salt-bush  and  Native  Fodder-plants  of  New  South 
Wales.  By  W.  A.  Dixon  (/.  Bo2j  8oc.,  N.S.W.,  14,  133-143).— 
The  following  table  exhibits  the  proximate  composition  of  a  number  of 
Australian  fodder-plants  belonging  to  the  natural  order  Ghenopodlaceo'. 
Like  most  plants  of  this  order,  they  contain  a  very  large  proportion  of 
mineral  constituents;  and  the  author  remarks  that  he  can  find  only 
one  European  plant  of  the  same  genus,  viz.,  Atriplex  verrucifera,  froiii 
the  Kirghis  Steppes,  which  contains  as  much  as  12*5  per  cent,  of 
ash,  whereas  in  these  Australian  specimens  the  percentage  of  ash 
ranges  from  24  to  31*8;  in  species  of  other  genera  of  the  same  order, 
indeed,  Salsola,  for  example,  it  sometimes  rises  to  30 — 42  per  cent.* 

The  order  in  which  the  salt- bushes  })ruper  are  considered  from  a 
grazier's  point  of  view  is :  1.  Atriylex  ivumularia,  or  Ohi  IMan's  Salt- 
bush;  2.  The  Dwarf- Salt-bush,  the  others  being  regarded  as  inferior. 
The  Cotton-bush  is  much  valued,  both  from  the  fact  that  sheep 
get  fat  upon  it,  and  from  its  ability  to  withstand  long-protracted 
drought.  The  Blue-bush  (Kochia)  is  not  much  liked  by  slieep,  pro- 
bably on  account  of  its  flavour,  as  it  appears  to  have  nearly  the  same 
nutritive  value  as  the  salt-bushes. 

A  comparison  of  the  composition  of  these  salt-bushes  with  that  of 
"weU-known  European  fodder-plants,t  shows  that  the  former  stand  in 
a  good  position  as  regards  their  nutritive  value.  Table  I£  exhibits 
the  ratios  in  which  the  total  ash,  the  common  salt,  and  the  potash, 
stand  in  relation  to  the  total  digestible  matter  taken  as  100,  including 
the  oil,  carbohydrates,  and  albuminoids.  The  average  composition  of 
the  salt-bushes  is  also  given,  omitting  the  blue-bush,  as  the  analysis  of 
that  plant  was  made  on  a  specimen  at  an  imperfect  stage  of  growth, 

rd  the  cotton-bush,  as  it  is  a  plant  of  a  totally  different  character. 


*  Gobel :  see  Watts^s  Dictionary  of  Chemistry^  1,  476  :  5,  176. 
t  See  Watts' s  Dictionary  of  Chemistry,  7,  530. 
VOL.  XL.  4  C 
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Table  II. — Batios  of  Digestible  Matter,  of  Ash,  Potash,  and  Salt. 


Digestible. 


Ash. 


KOH. 


NaCl. 


1.  Dwarf  salt-bush  . . 

2.  Small  salt-bush    . . 

3.  Salt-bush- weed    . . 

4.  Salt-bush 

5.  „         

7.  Old  Man  salt-bush 

8.  Cotton-bush 

Meadow  hay 

Red  clover , 

Lucerne 

Oaten  hay 


100 
100 
100 
100 
100 
100 


44 
41 
45 
47 
53 
51 


7-417 
5  -607 
8-952 
13-516 
13  -751 
7-986 


1-024 
14  -590 
3-581 
5-734 
3-207 
15-403 


100 


47 


9-538 


100 
100 
100 
100 
100 


10 
12 
10 
12 

8 


2-541 
3-207 
3-524 
1-969 
3-277 


0-847 
1-604 
0-720 
0-581 
0-863 


These  salt-plants  are  used  chiefly  for  the  pasturage  of  sheep,  and 
■for  this  purpose  they  are  well  adapted  by  their  large  amount  of  soluble 
chlorides,  which,  by  evolving  hydrochloric  acid  in  the  stomach,  or 
.  rather  in  the  gastric  juice,  enables  the  animals  to  digest  considerable 
quantities  of  cellulose.  The  large  proportion  of  potassium  salts  con- 
•fcained  in  them  is  moreover  favourable  to  the  abundance  and  richness 
of  the  wool,  inasmuch  as  the  greasy  substance  called  "  suint,"  which 
constitates  about  a  third  of  the  weight  of  merino  wool,  and  about  14 
per  cent,  of  ordinary  wool,  consists  of  the  potassium  salt  of  a  peculiar 
organic  acid.  H.  W. 

/     Cultivation  of  Various  Agricultural   Plants.     By  J.  Samek 
'  (Bied.  Centr.,  1881,  471 — 473). — A  report  concerning  the  cultivation 
of  various  farm  crops  in  South  Tyrol ;  of  purely  local  interest. 

E.  W.  P. 
Rotation  of  Crops  in  Kitchen  Gardens.  (Bied.  Centr.,  1881, 
212.) — Where  manure  is  abundant,  gardeners  are  in  the  habit  of  fully 
manuring  half  their  garden  yearly  ;  but  it  would  be  more  economical, 
and  according  to  the  author,  quite  as  successful  a  plan  to  manure  only 
one-third  each  year,  and  pursue  a  three  years'  system  of  rotation,  viz., 
in  the  freshly  manured  portion  sow  the  exhausting  plants,  such  as 
cabbage,  salads,  scorzonera,  horseradish,  common  radish,  leeks,  celery, 
cucumbers,  parsley,  endive,  &c.  In  the  second  portion,  that  which  was 
manured  the  previous  year,  cultivate  the  less  hungry  crops,  which 
require  a  good  soil,  but  little  manure,  white,  yellow,  and  red  beet, 
potatoes,  &c. 

In  the  third  portion  should  be   cultivated   the    so-called    "  lean  " 

(Vegetables,  which  thrive  better  on  poor  than  rich  soils,  viz.,  beans, 
peas,  lentils,  and  onions.  J.  F. 

Researches    on    Phylloxera.      By    Valery-Mayet    and    others 
{Bied.  Centr.,  1881,  474— 479).— The  egg  of  the  phylloxera  is  to  be 
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found  on  those  young  American  vines,  whose  leaves  bear  galls,  and 
the  egg  may  be  looked  for  under  the  bark  of  two-  or  three-year  old 
wood.  Lichtenstein  having  found  the  egg  in  the  two-year  old  wood 
which  is  left  after  pruning,  considers  the  barking,  &c.,  of  the  vines  as 
useless,  as  the  phylloxera  is  not  on  the  stem.  The  want  of  retention 
of  water  by  sandy  soils  is,  according  to'  St.  Andre,  the  reason  why 
vines  growing  on  sandy  soils  are  more  able  to  resist  the  attacks  of  this 
pest.  Gesmon  thinks  that  infected  vineyards  should  be  left  to  them- 
selves, nothing  being  done  beyond  pruning.  Macagno  introduced  into 
the  soils  by  holes  50  and  25  cm.  deep,  88  and  66  grams  carbon  bisul- 
phide per  square  meter ;  eight  days  sufficed  to  kill  the  insects.  C. 
Bourdin  proposes  to  destroy  the  phylloxera  by  introducing  carbon 
bisulphide  vapour  into  the  soil ;  this  plan  was,  however,  proposed  in 
1880  by  V.  Babo.  F.  de  Savignon  describes  five  varieties  of  vines 
indigenous  to  California.  E.  W.  P. 


Black  Earth  of  Russia.  By  C.  Schmidt  (Bied.  Centr.,  1881, 
364 — 368). — The  samples  of  soil,  fifteen  in  number,  varied  from  ferru- 
ginous clay  to  limestone.  The  percentages  of  ferric  oxide  varied  from 
2-0  to  6-0;  of  alumina  from  6'6  to  19*6  ;  of  humus  from  1-4  to  15-4; 
and  of  phosphoric  acid  from  0-095  to  0-257  ;  and  of  nitrogen  from 
0-086  to  0*775 ;  the  amount  of  the  latter  varying  almost  con- 
stantly with  the  percentage  of  carbon.  Chlorine  and  sulphuric  acid 
were  present  in  only  very  small  quantities.  The  following  mean 
results  were  obtained  from  the  eleven  non-calcareous  samples  dried  at 
100° :— 


Not  extracted 

Not 

Extracted  by   by  the  former, 

extraf'ted 

cold  5  p.c.          but  by  hot 

by  hot 

Total. 

HCl.            10  p.c.  HCl. 

10  p.c.  HCl. 

Water  expelled  at  ISO'' 

3-005 

—                    — 

— 

Dry  humus 

9-025 

—                    — 

— 

Potash 

1-880 

0-116            0-564 

1-200 

Soda 

1-205 

0-031            0092 

1-082 

Lime 

1-305 

1-135            0-097 

0-073 

Magnesia 

1-562 

0-275            0-941 

0-846 

Ferric  oxide 

3-816 

0-551            2-887 

0-378 

Alumina 

14-332 

1-470            5-782 

7-070 

Silica    

55-885 

3-773          12-780 

39-322 

Quartz  and  rutile    .... 

6-475 

6-475 

The  lime  dissolved  out  by  cold  5  per  cent.  HCl,  existed  probably 
in  combination  with  humus  and  as  some  easily  decomposible  zeolite  : 
the  alumina  extracted  by  cold  acid  was  probably  present  as  allophane. 
The  bodies  brought  into  solution  by  hot  10  per  cent.  HCl  may  be  set 
down  as  zeolites  and  felspars,  and  silicates  of  the  kaolin  group,  whilst 
the  insoluble  residue  consists  of  potash  and  soda  felspars  mixed  with 
quartz  sand.  Only  small  quantities  of  mica,  hornblende  and  rutile 
were  observed  (compare  p.  456).  J.  K.  C. 
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Permeation  of  Water  through  the  Soil.  By  A.  Andoynaud 
and  B.  Chauzit  {Bied.  Gentr.,  1881,  217— 220).— In"  a  former  paper 
tlie  authors  have  shown  that  about  one-fourth  of  the  downfall  drains 
through  a  stratum  of  soil  one  and  a-half  meters  in  depth.  One  litre 
of  the  drain-water  contained  on  the  average  0"868  gram  of  solids.  The 
object  of  the  present  investigation  was  to  ascertain  the  composition  of 
the  dissolved  matter.  From  January  1st  to  March  18,  the  draiuage- 
water  from  the  boxes  of  earth  of  5*88  sq.  meters  surface  amounted  to 
500  litres,  the  downfall  being  2,400  litres.  Little  more  than  one-fifth 
had  therefore  permeated  the  soil,  and  this  was  probably  due  to  the 
sinking  of  the  earth  in  the  boxes.  On  three  occasions  the  drainage 
water  was  analysed  with  the  following  results  : — 

Mgrm.  per  litre. 

f ' ' ^ 

February  27.       March  6.       March  12. 

Silica  and  organic  matter 3  48  46 

Calcium  carbonate     73  86  102 

Other  earth  carbonates 51  27  20 

Potassium  sulphate    192  198  194 

Calcium            „          48  39  70 

Magnesium      ,,          24  0  21 

Potassium  nitrate 47  45  35 

Sodium  chloride 337  389  344 

J.  K.  C. 

Investigations  on  Warmth  in  Soils.  By  van  LiEBENBEiiG  {BieJ. 
Centr.^  1881.  148 — 154). — A  soil  becomes  heated  in  proportion  to  its 
absortive  power,  and  retains  heat  the  longer  as  its  emissive  power  and 
conductivity  is  smaller,  and  specific  heat  greater.  The  specific  heat 
of  any  sample  of  soil,  as  compared  with  another  by  w^eight,  depends 
much  on  the  moisture  contained  in  it,  but  chiefly  on  tliQ  amount  of 
humus  or  organic  matter  which  that  body  contains  ;  with  tilled  soils 
this  is  specially  the  case.  When,  however,  estimations  are  made  by 
volume,  which  mode  the  author  prefers,  the  difference  in  favour  of 
soils  rich  in  humus  is  not  so  evident. 

The  emission  of  warmth  was  measured  by  Melloni's  apparatus, 
and  from  his  experiments  the  author  believes  that  heat  is  emitted 
chiefly  from  rough  and  coarse  particles  of  earth  only,  and  that  in  cul- 
tivated ground  where  such  coarse  pieces  are  carefully  broken  up  or 
surrounded  by  finer  particles,  the  rate  at  w^hich  heat  is  emitted  is  the 
same  at  like  temperatures  for  all  descriptions  of  air-dried  soil.  Warm- 
ing and  cooling  of  soils  formed  the  next  series  of  experiments,  and  the 
author  found  that  as  a  rule  dark-coloured  samples  became  warmer 
quicker  than  those  of  lighter  colour,  and  of  the  darker  ones,  those  of  less 
specific  heat  warmed  the  most  rapidly.  In  the  operation  of  cooling,  this 
difference  due  to  colour  was  not  perceptible,  the  soils  with  the  smallest 
heat  capacity  cooled  most  quickly,  except  such  as  contained  large  quanti- 
ties of  organic  matter,  this  appearing  to  retard  the  emission  of  heat. 
I  Dry  soil  becomes  warmer  much  quicker  than  damp,  but  the  latter 
retains  the  heat  much  longer. 
The  author  concludes  with  some  practical  advice  to  farmers.  He 
1/ 
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says  that  the  use  of  animal  manure  is  rational  and  beneficial,  as  it 
adds  to  the  soil  those  organic  substances  which  help  to  form  humus, 
and  impart  the  useful  dark  colour  which  attracts  and  retains  heat. 
The  drainage  of  the  soil  he  considers  of  even  more  importance  as  re- 
gards temperature.  Wet  soils  are  slow  to  absorb  heat,  and  the  specific 
heat  is  low,  delaying  the  fructification  of  plants  and  causing  late  seasons, 
sickly  plants,  and  crops  deficient  both  in  quantity  and  quality. 
With  well-drained  land,  the  earliest  heats  of  spring  are  at  once  ab- 
sorbed (and  retained  longer  by  the  organic  matter)  ;  the  seeds  germi- 
nate early,  the  young  plants  develop  quickly,  and  the  course  of  vege- 
tation is  normal.  J.  F. 

Potash  Salts  as  a  Manure.  By  F.  Faksky  {Bied.  Centr.,  1881, 
451). — The  experimental  crops  were:  wheat,  rye,  barley,  oats,  buck- 
wheat, potatoes,  and  sugar-beet.  Unless  the  land  is  wet,  potash  salts 
always  produce  better  crops,  even  when  sown  with  the  seed.  The 
beneficial  action  is  more  assured  if  phosphates  or  nitrogenous  manures 
are  added. 

Potassium  chloride  is  better  than  the  sulphate,  both  as  regards  the 
quantity  and  quality  of  the  yield.  The  method  of  manuring  is  to  mix 
the  salt  with  the  seed.  Potash  salts,  and  especially  the  chloride, 
accelerate  the  ripening  by  7 — 14  days.  Potash  salts  also  cause  the 
soil  to  retain  more  moisture.  An  addition  of  lime,  or  lime  and  super- 
phosphate to  the  chloride  is  of  great  advantage.  E.  W.  P. 

Manuring  Experiments  with  Phosphoric  Acid  in  Different 
Combinations.  By  Fittbogen  and  others  (Bied.  Centr.,  1881,  156 
— 162). — The  first  series  of  experiments  relate  to  the  suitability  of 
difPerent  combinations  of  the  acid  in  soluble  and  insoluble  forms  for 
cultivation  of  plants  in  sand.  A  number  of  pots  were  filled  with 
quartz  sand  previously  ignited  and  treated  with  hydrochloric  acid  to 
remove  humus  and  lime.  To  one  half  the  number  a  quantity  of  phos- 
phatic  manure  equivalent  to  142  mgrms.  of  phosphoric  acid  was  added, 
and  to  the  other  half  double  that  quantity.  In  each  pot  6  plants  of 
barley  were  then  planted.  Omitting  details,  the  dry  substance  in  the 
crop  yielded  the  following  percentages,  together  with  which  is  given 
the  contents  of  the  manures  in  phosphoric  acid : — 

Phosphoric  acid.  Percentage 

( '■ ^  yield  after 

Sol.  in  Sol.  in  lesser      Double 
Total,      water,  citrate  amm.  quantity,    quan. 
Mejillones  guano  superphos- 
phate     2171     19-48  173  322      65-1 

Lahn  phosphorite  superphos- 
phate     18-84      4-13  5-83  12-0      23-3 

Precipitated   calcium    phos- 
phate     28-56       —  6-36  8-1        7-9 

Kladno    phosphate    (alumi- 
nium phosphate) 11-36        —  66-8  9-7       10-7 

Chemically  pure  ferric  phos- 
phate        _          _  _  10-4       11-7 

Without  phosphoric  acid  . .       —          —  —  —          9'8 


I 


I 
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It  will  be  seen  tliafc  increased  quantities  were  useful  only  in  the 
cases  of  the  superphosphates  containing  phosphoric  acid  soluble  in 
water.  The  author  concludes  that  chemical  action  is  more  useful 
than  mechanical  subdivision  and  admixture ;  and  that  the  roots  of 
plants  do  not  possess  the  power  of  directly  assimilating  the  phosphoric 
acid  from  insoluble  combinations. 

Field  trials  were  made  on  oats  and  potatoes  with  the  same  manures. 
In  one  series  phosphates  alone  were  used,  in  another  a  quantity  (not 
stated)  of  ammonium  sulphate  was  added.  The  results  were  decidedly 
in  favour  of  the  latter,  both  with  oats  and  potatoes.  The  author 
believes  the  phosphates  to  have  remained  inactive,  and  that  the  ammo- 
niacal  manure  was  the  effective  agent. 

At  the  experimental  station  of  Kiel,  trials  were  made  with  oats 
manured  with  precipitated  calcium  phosphate,  Estremadura  super- 
phosphate, steamed  bones  and  dissolved  bones.  The  superphosphate 
gave  a  heavier  crop  both  of  corn  and  straw  than  the  precipitated 
phosphate,  and  dissolved  bones  than  the  steamed  bones,  but  the 
author  says  that  the  latter  will  be  found  effective  the  following 
season. 

At  Renow-Dombrowo  in  Posen,  experiments  were  made  with  dif- 
ferent manures  on  potatoes.  The  soil  was  about  12  cm.  deep,  resting 
on  a  sandy  subsoil,  with  large  stones  and  marly  loam  beneath.  Part  of 
the  manure  was  ploughed  in  with  a  subsoil  plough,  and  the  rest 
applied  as  top  dressing.  The  relative  yield  was  as  follows  ;  the  plots 
contained  each  1  morgen : — 

Potatoes. 
No.  1.     2  centners  Chili  saltpetre 45  centners 

2.  1  ,,  „  and    2    centners    nitro- 

phosphate     4G         ,, 

3.  1  „  ,,  and    2    centners    bone- 

black  superphosphate  48         „ 

4.  1         „  „  and    2    centners    retro- 

graded phosphate    . .    50         ,, 

5.  Unmanured,  deeply  cultivated o2         ,, 

6.  „  cultivated  in  ordinary  way 24         ,, 

The  result  of  the  retrograded  phosphate  is  remarkable. 

At  Birner  Regenwald  experiments  were  made  in  growing  potatoes 
with  various  phosphates,  with  and  without  the  addition  of  nitro- 
genous manures.  The  most  successful  was  a  combination  of  Mejil- 
lones  superphosphate  with  ammonium  sulphate  ;  the  least  was  that  in 
which  Lahn  superphosphate  was  used.  J.  p. 

Relative  Value  of  Soluble  and  Insoluble  Phosphates  as 
Manure.  By  M.  Maekckek  (Bied.  Centr.,  1881,  378—389). — In  each 
of  these  experiments  the  land  was  divided  into  four  lots : — lot  1  was 
unmanured,  lot  2  was  manured  with  nitrogen  (in  form  of  ammonium 
salts  or  nitrates),  lot  3  with  nitrogen  and  soluble  superphosphate,  and 
lot  4  with  nitrogen  and  insoluble  phosphates.  The  nitrogen  was 
generally  applied  as  Chili  saltpetre,  only  in  a  few  cases  being  given 
as  ammonium  sulphate ;  the  soluble  phosphoric  acid  used  being  in  the 
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form  of  "  Baker"  or  Mejillones  guano  snperphospliate.  As  more  inso- 
luble phosphates  the  following  were  used — (1)  precipitated  calcium 
phosphate  (bye-product  in  the  manufacture  of  glue),  containing  32  per 
cent,  of  phosphoric  acid,  of  which  29  per  cent,  was  soluble' in  ammonium 
citrate ;  (2)  kladnophosphate  (an  aluminium  phosphate  from  iron 
foundries)  with  20*04  per  cent,  phosphoric  acid  ;  (3)  retrograde  super- 
phosphate from  lahnphosphorite,  with  about  10  per  cent,  phosphoric 
acid,  of  which  two-thirds  was  soluble  in  water,  and  the  remainder  in 
citrate  solution ;  (4)  so-called  half-phosphate,  or  Baker  guano  treated 
with  just  enough  sulphuric  acid  theoretically  to  produce  only  dicalcium 
phosphate.  In  reality  only  a  small  quantity  of  the  latter  compound  is 
formed,  whilst  part  of  the  material  is  converted  into  acid  calcium 
phosphate,  and  the  remainder  left  untouched.  The  preparation  in 
question  contained  21'4  per  cent,  phosphoric  acid,  of  which  10'6  was 
soluble  in  water,  5*2  in  citrate,  and  the  remainder  insoluble. 

(1.)  Precipitated  Calcium  Phosjphate. — Experiments  were  tried  on 
barley,  oats,  peas,  beans,  potatoes,  and  beetroot.  In  12  of  the  16  ex- 
periments with  barley,  the  phosphates  gave  a  greater  yield  than  salt- 
petre alone ;  of  these  12,  two  were  carried  out  in  sandy  soil,  two  in 
sandy  loam,  and  eight  in  good  loam  specially  adapted  for  barley.  The 
mean  results  in  kilos,  per  hectare  are  given  in  the  following  table : — 


Fruit. 

Straw  and  Chaff. 

1 

a 

2 

'.B 

Q 

Do.  with  preci- 
pitated calcium 
phosphate. 

L 

It 

i 
a 

1 

CO 

Do.  with  preci- 
pitated calcium 
phosphate. 

•IJ 

Sand 

Sandy  loam 

1,452 
2  227 
2'219 

l,5fi4 
2,316 
2,239 

1,789 
2,910 
2,772 

1,694 
2,807 
2,762 

1,757 
2,812 
2,935 

2,064 
3,078 
3,308 

2,428 
3,669 
3,484 

2,174 
3,668 
3,555 

On  the  real  barley  soils,  therefore,  precipitated  phosphate  appeared 
to  be  of  equal  value  with  superphosphate,  whilst  on  thin  sandy  soils 
the  latter  appeared  to  possess  a  slight  advantage.  In  the  case  of  oats, 
12  experiments  out  of  18  showed  an  increase  by  the  use  of  phosphoric 
acid.  Here  the  results  were  reversed,  as  the  precipitated  phosphate 
was  somewhat  superior  to  superphosphate  on  sandy  soils,  and  almost 
equal  in  value  on  loam;  it  was  noticed  that  better  results  were 
obtained  without  the  use  of  a  nitrogen  manure.  The  experimei^ts 
with  peas  and  beans  were  so  affected  by  bad  weather  as  to  be  of  no 
value.  The  potatoes  were  also  grown  under  very  unfavourable  con- 
ditions, but  11  experiments  were  completed ;  in  these  the  superiority 
of  precipitated  phosphate  in  the  lighter  soils  and  of  superphosphate  in 
the  heavier  was  established.  In  the  case  of  beetroot  no  special 
results  were  obtained,  each  form  of  phosphate  having  similar  effects. 
On  the  whole,  therefore,  precipitated  calcium  phosphate  api3eared  to 
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give  as  good  results  as  soluble  phosphate,  especially  in  lighter  soils ; 
this  may  be  partly  owing  to  the  tine  state  of  division  of  the  former,  by 
means  of  which  it  could  be  intimately  mixed  with  the  soil. 

(2.)  Kladnophosphate. — In  two  experiments  with  barley  on  black 
fenny  soil,  the  kladnophosphate  was  found  to  be  of  the  same  value  as 
superphosphate,  whilst  the  former  proved  rather  superior  in  the  case 
of  oats  grown  on  a  heavy  soil  rich  in  lime,  and  inferior  when  applied 
as  manure  to  potatoes ;  in  this  respect  the  same  occurred  as  in  the 
case  of  precipitated  calcium  phosphate. 

(3.)  Retrograde  PhospJwi'ic  Acid. — In  many  cases  this  was  found  to 
be  equal  to  soluble  superphosphate  ;  this  result  may  of  course  be 
possibly  due  to  the  percentage  of  soluble  phosphate  present  in  the 
foiTuer.  At  any  rate  this  phosphate  cannot  be  ranked  as  high  as  pre- 
cipitated calcium  phosphate,  as  it  is  not  nearly  so  fine  in  the  grain, 
and  does  not  allow  of  such  intimate  admixture  with  the  soil.  The 
experiments,  however,  on  this  head  are  not  sufficiently  numerous  to 
give  a  permanent  definition  of  the  value  of  retrograde  lahnphos- 
phorite. 

(4.)  Half -phosphate. — As  before  stated,  this  contains  very  little 
dicalcium  phosphate,  consisting  chiefly  of  acid  and  basic  calcium  phos- 
phates. In  many  cases,  however,  half-phosphate  was  the  equal  of 
superphosphate,  a  result  which  may  be  taken  to  imply  that  very  often 
a  smaller  quantity  of  soluble  phosphate  would  suffice  for  the  required 
end.  J.  K.  C. 

y .  Manuring  Experiments  to  determine  the  Value  of  Phos- 
phoric Acid  soluble  in  "  Citrate  "  Solution.  By  K.  Wolff  and 
others  (Bled.  Ceutr.,  1881,  435 — 450). — These  experiments,  carried 
out  in  various  parts  of  Germany  and  on  various  kinds  of  soil,  were 
made  to  estimate  the  value  of  "  reduced  "  phosphate  as  compared  with 
soluble  phosphate.  The  superphosphates  employed  were  a  Mejillones 
superphosphate,  containing  18' G  per  cent,  soluble,  and  a  trace  of  in- 
soluble phosphate,  and  a  phosphorite  superphosphate,  containing 
4*4  per  cent,  of  soluble  and  4*0  per  cent,  of  reduced  phosphate :  each 
plot  received  20  kilos,  per  morgen  of  "  assimilable  "  phosphoric  acid. 
The  crops  were  oats.  In  some  cases  experiments  were  also  made  in 
plants  grown  in  boxes  25  cm.  broad,  and  containing  17*5  kilos,  soil. 
Wolfi* reports  from  Hohenheim  that  the  Mejillones  "superphosphate'* 
produced  a  crop  double  of  that  produced  by  phosphorite.  The  crops 
grown  in  boxes  showed  the  same  result,  that  in  a  soil  containing  little 
or  no  lime  or  humus  "  reduced  "  phosphate  is  of  little  value. 

J.  Konig  reports  from  Westphalia  the  results  of  16  sets  of  experi- 
ments made  in  six  plots  per  morgen ;  when  (2)  bone-meal,  (3) 
preqipitated  tricalcium  phosphate,  (4)  precipitated  dicalcium  phos- 
phate, (5)  "reduced"  lahnphosphate,  (6)  and  Mejillones  superphos- 
phate were  employed;  (1)  was  unmanured.  Ammonium  sulphate 
was  also   added  to  3  and  6.     The  amounts  of  phosphoric  acid  and 

I  nitrogen  added  varied  very  considerably.  Here  the  nature  of  the 
soil  varied  greatly,  and  the  crops  were  oats,  potatoes,  and  meadow 
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in  general  it  has  been  found  that  soluble  phosphates  on  heavy  and 
reduced  phosphates  on  light  and  sour  humous  soils  are  advantageous. 
Holdefleiss  in  Silesia  compares  the  action  of  Chili  saltpetre  with 
ammonium  sulphate,  and  also  soluble  with  reduced  phosphates, 
on  oats,  barley,  and  sugar-beet  on  various  soils,  and  finds  that 
saltpetre,  even  at  the  high  price  of  18  M.  per  centner,  is  of  value 
to  oats  on  humous,  limey,  clay  soils.  It  is  also  of  most  value  when 
the  crop  is  barley  upon  a  soil  similar  to  the  foregoing ;  that  phosphates 
even  on  a  rich,  well- cultivated  land  are  of  value,  and  that  steamed 
bone-meal  is  of  like  value  as  superphosphate,  owing  to  the  rapidity  of 
its  decomposition.  For  sugar-beet  on  a  rich  alluvium  Chili  saltpetre 
is  better  than  ammonium  sulphate,  especially  when  acting  together 
with  phosphoric  acid ;  dicalcium  phosphate  appears  to  be  equivalent 
to  monocalcium  phosphate.  On  very  rich  soils,  there  is  no  advantage 
gained  by  manuring  sugar-beet.  During  a  bad  season  potatoes  do  not 
profit  much  by  manure ;  Chili  saltpetre  is,  however,  active,  and  di- 
calcium phosphate  is  not  behind  superphosphate  in  value.  On  light 
sandy  soils  sulphate  of  ammonia  is  better  than  sodium  nitrate,  and 
reduced  than  soluble  phosphate.  On  an  alluvial  soil,  newly  brought 
into  cultivation,  only  the  most  soluble  forms  of  nitrogen  and  phos- 
phoric acid  produce  a  gain.  From  the  experimental  station  in  East 
Prussia  it  is  reported  that  nitrogen  alone  reduces  the  yield  of  sugar  in 
beet,  but  that  the  quality  is  improved  if  phosphoric  acid  is  also  added 
at  the  same  time.  The  ripening  of  barley  when  grown  in  boxes  is 
accelerated  by  nitrogenous  or  phosphatic  manures,  and  on  the  whole 
soluble  phosphate  is  found  to  be  best.  Siewerts,  in  West  Prussia,  finds 
that  as  regards  the  weight  and  quality  of  a  potato  crop,  stable  manure 
is  the  worst  manure,  and  soluble  phosphates  do  not  produce  a  higher 
result  than  Chili  saltpetre  alone,  or  in  combination  with  precipitated 
phosphate.  Reports  also  from  Dietrich  and  Henneberg  are  published, 
but  •  as  their  results  are  dependent  on  the  peculiarities  of  the  local 
soils  they  are  of  little  general  interest.  E.  W.  P. 

Gypsum  as  Manure.  By  N'anquette  and  others  (Bied.  Centr., 
1881,  162 — 163). — The  author  has  for  many  years  experimented  with 
this  substance  on  pasture  lands,  and  finds  it  decidedly  beneficial,  especi- 
ally when  used  in  the  autumn,  and  believes  that  even  on  lands  rich  in 
lime  its  use  would  be  found  very  profitable.  Medicus  recommends 
German  farmers  to  employ  it  to  grow  fodder  and  vegetables.  Sch, 
while  unable  to  account  for  its  action,  agrees  with  the  other  observers, 
and  points  to  its  use  as  a  preservative  and  absorbent  for  the  ammonia 
in  stable  manure ;  the  low  price  of  the  article,  he  thinks,  should  lead 
to  its  extended  use.  Refuse  gypsum  should  be  tested  as  to  its 
manurial  value  before  purchase.  J.  F. 

Money  Value  of  Stable  Manure.  By  E.  Lecouteux  {Bied. 
Centr.,  1881,  177 — 178). — The  author  having  had  the  manure  from 
32  horses,  3  cows,  and  12  swine  analysed  for  4  years,  found  from  a 
calculation  of  the  value  of  the  ingredients  that  1,000  kilos,  were  value 
for  18'91   marks,  but  as  the  manure  is  not  exhausted  till  the  end  of 
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four   years,  3   years'  interest   is  deducted,   making  the   value  16-07 
marks  at  the  place  of  production.  J.  F. 

Lake  Mud  and  Marsh  Earth  as  Manure  (Bled.  Gentr.,  1881, 
207 — 208). — The  lands  on  which  these  manures  are  most  profitably 
employed  are  light  porous  soils,  which  are  neither  too  wet  nor  too 
dry,  also  well  drained,  and  boggy  soils  which  have  been  partially 
reclaimed ;  and  on  boggy  land  which  has  not  been  tilled ;  the  latter 
should  be  previously  harrowed  and  lightly  burned.  Mixed  with  sand, 
it  is  spread  in  heaps  on  the  fields,  and  left  over  some  months  to  ripen 
under  the  influence  of  the  weather,  when  it  falls  into  powder,  and  is 
spread  as  a  top  dressing,  or  ploughed  into  the  soil.  The  quantity 
employed  should  be  large,  the  amount  per  morgen  should  not  be  less 
than  25,000  kilos,  (morgen  =  0'63  acre)  ;  but  where  cost  of  transport 
is  not  great  larger  quantities  should  be  used:  The  employment  of 
these  materials  does  not  altogether  supply  the  place  of  manures, 
which  are  to  be  employed  with  them  and  in  smaller  quantities,  the 
apparent  effect  of  the  combination  being  to  prolong  and  improve  their 
action.  Various  crops  have  been  grown  advantageously  with  their 
assistance.  J-  1^. 

Ground  Wood  as  Horse  Litter  (Bied.  Gentr.,  1881,  208).— 
This  material  is  coming  into  extensive  use  in  America ;  it  is  finer  in 
grain  than  sawdust,  has  greater  absorptive  power,  prevents  loss  of 
ammonia,  and  consequent  injury  to  the  saddlery ;  it  affords  a  more 
comfortable  footing  to  the  horse,  and  the  resulting  manure  is  of 
greater  value  than  that  from  straw  or  sawdust.  J.  F. 

Manuring  Experiments  on  Oats.  By  H.  Gaudich  and  others 
{Bied.  Gejitr.,  1881,  452). — On  three  farms  in  Saxony  experiments 
were  instituted  to  determine  whether  spring  barley  should  be 
manured  by  spreading,  and  then  harrowing  in  the  manure,  or  whether 
the  manure  should  be  ploughed  in.  The  manure  consisted  of  a  mix- 
ture of  G  kilos,  nitrogen  as  Chili  saltpetre,  and  6  kilos,  soluble 
phosphoric  acid  per  half  acre  (Saxon).  On  one  plot  this  mixture  was 
ploughed  in  10  cm.  deep,  on  another  it  was  only  harrowed  in,  and  the 
third  was  left  unmanured.  Andrea,  using  a  fourth  plot,  top-dressed  it 
with  the  same  mixture,  and  treated  a  fifth  with  sulphate  of  ammonia 
instead  of  saltpetre,  like  plot  2.  The  results  for  1879  only  are  given, 
as  in  ,1880  the  season  was  bad.  It  was  found  best  to  plough  in  the 
manure,  the  smallest  yield  being  produced  by  top  dressing.  The 
ammonium  sulphate  was  not  so  good  a  manure  as  the  saltpetre,  and 
ought  to  have  been  applied  earlier.  E.  W.  P. 

Manuring  Experiments  with  Summer  Barley.  By  A.  Zoebl 
(Bied.  Gentr.,  1881,  175 — 176). — These  experiments  were  made  at  the 
experimental  station  of  Neutitsehein  in  Austria,  in  a  mild  clay  soil 
with  a  porous  subsoil ;  the  previous  crop  was  potatoes,  and  it  was 
arranged  that  the  cost  of  each  description  of  manure  employed  should 
bo  as  nearly  as  possible  the  same ;  the  manure  was  harrowed  in  the 
day  before  the  sowing. 
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The  most  successful  in  the  prodaction  of  the  grain  was  nitrophos- 
phate  alone,  a  mixture  of  Baker  guano  superphosphate  with  potassium 
sulphate  and  dissolved  bones,  so  that  the  phosphoric  acid  appeared 
most  effective.  Potash  ranked  next.  The  nitrogen  in  the  hone-meal  . 
appeared  more  useful  than  in  the  ammonium  salts;  the  greatest 
weight  per  hectolitre,  however,  was  found  in  the  unmanured  parcels, 
although  falling  below  the  total  yield  of  the  manured  plots. 

J.  F. 

Maniiring  Experiments  with  Potatoes.  By  H.  Tappenthal 
and  others  {Bied.  Ceritr.,  1881,  171 — 173). — This  paper  is  a  collec- 
tion of  reports  from  different  agricultural  experimental  stations.  The 
first  presents  in  tabular  form  the  results  of  six  experiments  in  which 
the  kind  of  potato  was  in  each  case  the  same,  and  the  manures  dif- 
ferent ;  the  best  effects  were  produced  by  the  use  of  1  part  of  super- 
phosphate with  half  the  quantity  of  sodium  nitrate,  the  next  best  by 
superphosphate  alone.  Kainite  produced  a  large  weight  of  the  tuber, 
but  the  percentage  of  starch  was  lower  than  that  of  any  other  of  the 
plots.  A  second  series  of  experiments  relates  to  the  employment  of 
different  quantities  of  sodium  nitrate,  and  the  results  were  decidedly 
in  favour  of  the  smallest  quantity  employed,  ^  centner  per  morgen,  the 
employment  of  J  and  of  a  whole  centner  adding  materially  to  the  cost 
of  the  manure,  and  showing  a  money  loss  when  compared  with  an 
unmanured  plot. 

The  third  class  of  experiments  relates  to  the  employment  of  dis- 
solved guano,  stable  manure,  and  superphosphate  on  plots  of  good  rye 
growing  soil ;  the  experimenter  gives  preference  to  superphosphate 
containing  nitrogen,  called  in  commerce  nitrophosphate,  as  producing 
the  centner  of  potatoes  at  the  lowest  cost. 

The  last  table  given  compares  the  results  of  bone-meal,  sodium 
nitrate,  and  stable  manure  on  two  varieties  of  potato  ;  a  mixture  of 
1 — 12  sodium  nitrate  and  bone-meal  appears  to  have  yielded  the 
largest  crop.  J.  -F. 

Manuring  Potatoes.  By  H.  Tiede  (Bied.  Centr.,  1881,  455).— 
The  author  concludes  that  for  potatoes  organic  manures  are  far 
preferable  to  those  of  mineral  origin ;  also  that  the  addition  of  the 
former  class  of  manures  greatly  aids  the  action  of  the  latter. 

E.  W.  P. 

Manuring  Experiments  with  Sugar  Beets.  By  M.  JMakcker 
(Bied.  Centr.,  1881,  163—170). — A  summary  of  the  second  year  of  an 
exhaustive  course  of  experiments  on  various  points  connected  with 
the  most  profitable  mode  of  manuring  beet.  The  plan  on  which  the 
experiments  was  conducted  is  given  in  this  paper ;  it  was  to  divide 
amongst  36  farmers  seeds  suitable  to  their  different  soils,  and  cause 
their  cultivation  to  be  carried  on  under  the  superintendence  of  the 
author,  who  compared  and  tabulated  the  results.  The  experiments 
were  arranged  so  as  to  compare  the  effects  of  Chili  saltpetre  and 
ammonium  sulphate,  the  effect  of  organic  manures  containing 
nitrogen,  the  eft'ect  of  strong  doses  of  phosphatic  manures,  and  a  com- 
parison of  the  values  of  soluble  and  insoluble  phosphates ;  two  of  these 
series  of  experiments  are  not  reported  on. 
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Chili  saltpetre  was  used  in  quantities  of  1,  2  and  3  centners  per 
morgen,  the  effect  of  2  centners  was  much  greater  than  the  smaller 
quantity,  and  in  some  cases  the  3  centners  per  morgen  yielded  a 
profitable  return,  but  on  the  average  the  2  centners  appeared  to  satisfy 
the  requirements  of  the  roots,  although  cases  might  occur  when  even 
a  larger  quantity  might  be  useful. 

Ammonium  sulphate  operated  less  favourably  than  the  Chili  salt- 
petre in  a  long  course  of  experiments,  but  the  differences  were  not  so 
striking  as  to  induce  the  author  to  recommend  farmers  to  discontinue 
its  use  where  it  had  been  found  serviceable.  The  different  times  of 
year  when  these  manures  were  applied  gave  no  decisive  results ;  the 
author  believes  than  an  application  early  in  spring  is  the  best  for  Chili 
saltpetre,  and  autumn  for  the  ammonium  sulphate. 

The  use  of  phosphatic  manures,  in  conjunction  with  Chili  saltpetre, 
increased  the  quantity  and  improved  the  quality  of  the  roots,  and  the 
author  thinks  that  farmers  would  be  wrong  to  continue  the  use  of 
nitrogenous  manures  alone,  the  proportion  between  the  two  must  be 
settled  by  future  experiment,  but  2  parts  of  the  Chili  saltpetre  to 
3  parts  of  superphosphate  yielded  very  excellent  results.  In  conclu- 
sion, the  author  gives  a  summary  of  experiments  made  on  heavy 
manuring  with  Chili  saltpetre,  in  which  the  sugar  contents  and 
quotients  of  polarisation  are  not  decreased  by  excessive  use  of  this 
manure,  but  there  is  not  sufficient  increase  to  pay  the  extra  cost  of  the 
manure ;  the  use  of  increased  quantities  of  superphosphate,  however, 
does  materially  increase  the  quotient. 

As  all  the  experiments  were  made  in  the  one  district,  modified 
results  might  follow  similar  ones  made  in  other  soils.  J.  F. 

Comparative  Manuring  Experiments.  By  C.  Neeger  {Bied. 
Centr.,  1881,  174 — 175). — The  experiments  were  undertaken  to  ascer- 
tain what  nutritive  matter  a  certain  soil  was  deficient  in  ;  they  con- 
sisted in  sinking  a  number  of  boxes  in  a  field,  filling  them  with  the 
soil  which  had  been  dug  out,  and  after  manuring  each  two  boxes  alike, 
sowing  them  all  with  barley.  The  plan  of  manuring  was  to 
supply  all  the  constituents  of  the  ash  of  the  plant  in  as  nearly  exact 
proportions  as  found  on  analysis,  but  to  leave  out  of  each  pair  of  boxes 
some  important  ingredient,  such  omission  being  different  in  each  pair  ; 
for  example,  in  one  case  magnesia  was  omitted,  in  another  phosphoric 
acid,  in  another  chlorine,  and  so  on.  The  highest  results  were 
obtained  from  the  addition  of  nitrogen  to  the  complete  manure,  the 
lowest  from  the  use  of  the  complete  manure  minus  silicic  acid  ;  from 
this  the  author  infers  that  the  soil  in  question  is  deficient  in  this 
particular  ingredient.  He  recommends  his  phm  to  practical  farmers, 
to  enable  them  to  learn  the  nature  of  their  own  soils,  as  he  thinks  there 
is  a  great  deal  of  money  wasted  by  the  employment  of  unsuitable 
artificial  manures,  and  that  tiie  choice  of  a  manure  has  more  infiuence 
on  the  crop  than  weather.  The  editor  in  a  foot  note  warns  them 
against  such  a  conclusion,  as  experiments  of  this  class  cannot  be 
carried  out  with  sufficient  accuracy  to  insure  absolute  certainty. 

J.  F. 

Manuring  Experiments.      By  J.  F.  Peters  {Bied.  Centr.,  1881, 
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453). — Because  a  field  manured  with  Chili  saltpetre  yielded  in  the 
next  year  a  good  crop,  the  author  considers  that  this  manure  does  not 
impoverish  the  land  to  the  extent  generally  supposed.  Ten  plots  were 
manured  with  various  phosphatic  manures,  some  in  equal  money 
value,  others  in  equal  "  phosphoric  "  value ;  two  plots  received  only 
saltpetre  and  ammonium  sulphate  as  top  dressing.  The  crop  being 
oats,  it  was  found  that  the  saltpetre  produced  the  highest  yield,  and 
the  ammonia  manuring  was  also  highly  beneficial.  Phosphates  alone 
were  much  less  active.  E.  W.  P. 


Analytical  Chemistry. 


Separation  and  Estimation  of  Nitric  and  Nitrous  Acids. 

By  A.  PicciNi  (Gazzetta,  1881,  267— 274).— The  author  has  already 
suggested  an  easy  method  of  detecting  small  quantities  of  nitric  acid 
in  presence  of  excess  of  nitrous  acid,  founded  on  the  different  reac- 
tions of  these  acids  with  urea  (this  Journal,  1880,  Abstr.,  139)  ;  and 
he  now  finds  that  normal  ferrous  salts  may  be  used  for  the  same 
purpose,  inasmuch  as  they  turn  brown  on  addition  of  a  nitrite, 
especially  when  heated  and  in  concentrated  solution,  or  in  a  solution 
acidulated  with  acetic  acid,  whereas  they  exhibit  no  such  reaction 
with  nitrates.  If  therefore  a  neutral  ferrous  solution  be  placed  in 
contact  with  a  mixture  of  nitrates  and  nitrites  and  heated,  the  nitrite 
will  be  decomposed,  with  evolution  of  nitrogen  dioxide,  which  will 
colour  the  liquid  brown,  while  the  nitrate  will  remain  unaltered,  until 
a  strong  acid  is  added,  which  liberates  the  nitric  acid  and  exposes  it  to 
the  reducing  action  of  the  ferrous  salt.  If  the  decomposition  of  the 
nitrite  under  these  circumstances  is  complete  and  takes  place  in  the 
manner  above  indicated,  the  quantity  of  gas  evolved  while  the  solu- 
tion remains  neutral  will  afford  a  measure  of  the  amount  of  nitrous 
acid  present ;  and  that  which  is  given  off  after  the  acidulation  of  the 
liquid  will  give  the  measure  of  the  nitric  acid. 

In  applying  these  reactions  to  analytical  purposes,  the  author  finds 
that  ferrous  chloride  is  preferable  to  the  sulphate,  as  it  acts  more 
rapidly,  and  being  also  more  soluble  than  the  sulphate,  it  enables  the 
operation  to  be  carried  on  with  smaller  quantities  of  liquid.  To 
obtain  a  perfectly  neutral  solution  of  ferrous  chloride,  iron  filings  are 
digested  first  at  ordinary  then  at  a  higher  temperature,  with  hydro- 
chloric acid  of  sp.  gr.  1*12  in  a  flask  filled  with  carbonic  acid,  and 
when  the  iron  is  no  longer  attacked,  an  excess  of  moist,  thoroughly 
washed  ferrous  oxide  is  added,  and  the  liquid  is  boiled  and  afterwards 
left  to  cool  in  the  atmosphere  of  carbonic  anhydride ;  a  few  drops  of 
pure  dilute  soda  solution  are  then  added,  whereby  a  precipitate 
is  formed,  and  the  liquid,  after  agitation,  is  filtered  also  in  carbonic 
acid  gas.  In  this  manner  a  deep  green  solution  of  neutral  ferrous 
chloride  is  obtained,  which  may  be  preserved  in  an  apparatus  similar 
to  that  used  by  Fresenius  for  keeping  stannous  chloride. 
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For  the  description  of  the  apparatus  employed  and  the  details  of 
the  analytical  operations,  we  must  refer  to  the  original  paper ;  the 
results  are  very  exact.  H.  W. 

Separation  of  Aluminium  from  Iron  and  Chromium.    By  A. 

Carnot  (Compt.  rend.,  93,  154 — 156). — This  method  is  based  on  the 
fact  that  aluminium  phosphate  is  practically  insoluble  in  a  boiling  feebly 
acid  liquid,  even  in  presence  of  tartaric  acid.  To  the  hydrochloric  or 
nitric  acid  solution  of  the  mixed  oxides,  about  1  gram  tartaric  acid  or 
potassium  hydrogen  tartrate  is  added,  then  ammonia  and  ammonium 
sulphide  in  excess.  The  precipitated  iron  sulphide  is  filtered  off,  and 
the  iron  estimated  either  gravimetrically  or  volumetrically :  an  excess 
of  sodium  phosphate  is  added  to  the  filtrate,  then  a  slight  excess 
of  hydrochloric  acid  to  decompose  the  excess  of  ammonium  sulphide, 
and  from  4  to  5  grams  sodium  acetate.  The  liquid  is  afterwards 
boiled,  kept  at  about  100°  for  one  to  two  hours,  and  filtered.  In  order 
to  remove  tartaric  acid,  the  aluminium  phosphate  is  dissolved  in  dilute 
nitric  acid,  the  solution  almost  neutralised  with  ammonia,  a  few  drops 
of  phosphoric  acid  and  2  to  3  grams  ammonium  acetate  added,  and 
the  liquid  again  boiled.  The  gelatinous  precipitaie  is  washed  with 
boiling  water,  and  may  be  ignited  without  detaching  it  from  the 
filter-paper.  The  solution  should  be  somewhat  concentrated,  and  as 
little  wash- water  should  be  used  as  possible,  since  the  aluminium  phos- 
phate is  not  completely  insoluble.  Formates  may  be  used  instead  of 
acetates,  with  equally  good  results.  If  neither  formates  nor  acetates 
are  added  to  the  liquid,  precipitation  is  still  complete,  but  the  precipi- 
tate is  difficult  to  wash.     The  results  are  accurate. 

If  chromium  is  present,  it  must  be  converted  into  chromato  by  fusion 
with  pure  potassium  hydroxide  and  nitrate,  the  fused  mass  dissolved  in 
water,  the  solution  slightly  acidified  with  nitric  acid,  and  the  aln- 
minium  precipitated  as  above.  An  excess  of  aluminium  nitrate  is  added 
to  the  boiling  filtrate  in  order  to  precipitate  the  phosphoric  acid,  and 
the  chromium  is  estimated  in  the  filtered  solution  as  lead  chromate. 

C.  H.  B. 

Electrolytic  Estimations  and  Separations.  By  A.  Classen 
and  M.  A.  v.  Reis  (Ber.,  14,  1G22 — 1G33). — Nickel,  cobalt,  iron,  zinc, 
bismuth,  copper,  cadmium,  and  tin  can  be  accurately  estimated  by  the 
following  process.  Ammonium  oxalate  is  added  to  the  solution  of  the 
metal  in  sufficient  quantity  to  form  a  double  oxalate.  The  liquid  is 
heated,  and  4  grams  of  solid  ammonium  oxalate  are  added.  The  hot 
solution  is  then  subjected  to  electrolysis,  a  piece  of  platinum  foil  of 
about  4"5  cm.  across  being  used  as  the  positive  pole,  and  a  deep  plati- 
num basin  as  the  negative  electrode.  The  deposited  metal  is  carefully 
washed  with  water,  alcohol,  and  finally  with  ether.  Lead  and  arsenic 
cannot  be  satisfactorily  estimated  by  this  method. 

In  presence  of  potassium  oxalate,  manganese  is  deposited  from 
solutions  of  its  nitrate  on  the  positive  electrode  as  the  dioxide.  Since 
the  deposit  does  not  adhere  firmly  to  the  platinum,  it  is  necessary  to 
filter  the  liquid  and  convert  the  precipitate  into  MuaOa  by  ignition. 

In  order  to  estimate  antimony,  the  metal  is  first  precipitated  by  sul- 
phuretted hydrogen,  the  free  acid  in  the  mixture  is  neutralised  with 


1082  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ammonia,  and  the  precipitate  dissolved  in  ammonium  snlpliide.  The 
solution  is  then  mixed  with  ammonium  sulphate  and  electrolysed. 

In  the  separation  of  iron  from  manganese  by  electrolysis,  a  lar^e 
excess  of  ammonium  oxalate  must  be  employed  in  order  to  delay  the 
precipitation  of  the  manganese  dioxide  until  the  greater  part  of  the 
iron  has  been  precipitated.  Should  the  liquid  contain  twice  as  much 
manganese  as  iron,  free  oxalic  acid  must  be  added  to  the  mixture.  In 
this  separation,  the  best  results  are  obtained  by  using  the  current 
from  two  Bunsen's  elements.  Since  a  small  quantity  of  manganese 
escapes  precipitation,  it  is  necessary  to  throw  down  the  manganese  in 
the  filtrate  from  the  MnOz  precipitate  by  the  addition  of  ammonium 
sulphide. 

Separation  of  Iron  and  Alumina. — The  neutral  or  feebly  acid  solution 
is  mixed  with  an  excess  of  ammonium  oxalate,  and  is  electrolysed 
while  hot.  The  current  should  be  interrupted  as  soon  as  the  iron  is 
precipitated,  in  order  to  prevent  alumina  being  deposited  with  the 
iron.  The  liquid  decanted  from  the  deposit  of  iron  is  boiled  with 
ammonia  to  precipitate  the  alumina.  If  the  ammonia  is  in  excess,  the 
precipitate  formed  during  electrolysis  must  be  dissolved  by  the  addi- 
tion of  oxalic  acid  and  reprecipitated  by  the  current.         W.  0.  W. 

Separation  of  Nickel  and  Cobalt.  By  Gr.  Delvaux  (Gompt. 
rend.,  92,  723). — The  mixture  of  the  two  oxides  or  sulphides,  free 
from  all  other  metals,  is  dissolved  in  aqua  regia  containing  much 
hydrochloric  acid,  largely  diluted,  and  saturated  with  ammonia. 
Potassium  permanganate  is  added  until  a  persistent  rose  colour  is  ob- 
tained, and  then  the  nickel  with  the  manganese  is  precipitated  by 
potassium  hydroxide.  The  precipitate  is  washed,  redissolved,  and  the 
process  repeated. 

The  cobalt  is  precipitated  from  the  mixed  filtrates  and  washings 
acidified  with  acetic  acid  by  sulphuretted  hydrogen.  The  mixture  of 
nickel  and  manganese  oxides  is  dissolved  in  hydrochloric  acid, 
ammonia  added  in  excess,  and  the  liquid  exposed  to  the  air.  The 
manganese  becomes  oxidised,  and  is  entirely  precipitated.  The  nickel 
may  then  be  precipitated  by  sulphuretted  hydrogen. 

The  method  gives  very  accurate  results,  and  may  be  applied  on  the 
large  scale.  C.  W.  W. 

Distribution  of  Arsenic  in  the  Animal  Body.  By  S.  W. 
Johnson  and  R.  H.  Chittenden  (Am.  Ghem.  J.,  2,  .332— 387).— The 
body  of  a  woman  who  had  died  of  chronic  poisoning  with  arsenious 
acid,  was  found,  after  having  been  buried  for  a  year  and  a  half,  to 
contain  2*8463  grains  of  AS2O3,  of  which  2 "8463  grains  were  contained 
in  the  internal  organs — stomach,  liver,  lungs,  brain,  &c. — leaving 
2*3798  grains  for  the  muscle  and  bone  tissues.  These  results  differ 
considerably  from  those  obtained  by  Scolosuboff  (Bull.  Soc.  Ghim.  [2], 
24,  124;  this  Journal,  29,  92),  who,  from  experiments  upon  dogs 
poisoned  slowly  with  solution  of  sodium  arsenite  added  to  their  food, 
or  quickly  by  subcutaneous  injection  of  the  same  solution,  concluded 
that  the  greater  part  of  the  arsenic  becomes  localised  in  the  brain  and 
other  parts  of  the  nervous  tissue,  and  therefore  that  in  cases  of  acute 
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arsenical  poisoning  the  legal  expert  should  search  for  the  arsenic 
chiefly  in  the  brain.  Johnson  and  Chittenden,  on  the  other  hand, 
direct  attention  to  the  well-known  fact  that  the  form  of  the  poison 
has  a  very  decided  influence  on  the  rapidity  of  its  absorption,  and  is 
likely  also  to  modify  the  rate  and  amount  of  its  absorption  by  different 
tissues :  hence,  as  cases  of  poisoning  by  sodium  arsenite  are  not  of 
common  occurrence  compared  with  those  in  which  the  less  soluble 
white  oxide  has  been  used,  the  deductions  drawn  from  Scolosuboff''s 
experiments  are  not  applicable  to  the  common  forms  of  arsenical 
poisoning.  Experiments  on  a  large  dog,  to  which  6*5  grams  of  solid 
AS2O3  had  been  given  in  his  meat  for  eight  days,  in  doses  increasing 
from  O'l  gram  to  2*5  grams  daily,  showed  that  100  grams  of  intestine 
gave  0*0020  of  metallic  arsenic,  100  liver  gave  0*0010  As,  113  kidneys 
gave  0-0035  As,  100  muscle  0*0002  As ;  150  urine  in  bladder  gave 
0*0003  As,  whereas  the  entire  brain  yielded  only  a  faint  mirror,  and 
100  of  blood  a  distinct  mirror. 

Similar  results  have  been  obtained  by  E.  Ludwig  (Jahresh.  fur 
Thierchemie,  1879,  85),  who  finds  that  in  human  beings  as  well  as  in 
dogs  poisoned  by  arsenic,  and  in  acute  as  well  as  in  chronic  cases,  the 
liver  contains  the  largest  amount  of  arsenic,  and  the  kidneys  in  acute 
cases  contain  a  considerable  quantity,  whereas  the  bones  and  brain  in 
either  case  contain  only  small  traces.  H.  W. 

New  Method  for  the  Volumetric  Estimation  of  Molybde- 
num.  By  F.  Mauro  and  L.  Danesi  (Gaz-etta,  1881,  286— 293).— In 
examining  some  compounds  of  molybdenum  with  the  halogens,  espe- 
cially with  iodine  and  fluorine,  the  authors  observed  a  fact  previously 
noticed  by  Kestner,  viz.,  that  molybdic  anhydride,  when  placed  in 
contact  with  aqueous  hydriodic  acid,  is  reduced  to  lower  oxides,  of  red 
colour  changing  to  blue,  the  reaction  being  attended  with  liberation 
of  iodine.  With  a  concentrated  solution  of  hydriodic  acid,  however, 
they  find  that  the  liquid  assumes  a  deep  red  colour,  and  does  not  con- 
tain the  lower  oxides  above  mentioned.  The  same  reaction  takes 
place,  even  in  the  cold,  whenever  a  molybdate  is  dissolved  in  excess 
of  hydrochloric  acid  and  potassium  iodide  is  added,  but  it  requires  a 
certain  time  and  a  slight  application  of  heat.  Under  these  circum- 
stances the  quantity  of  iodine  set  free  is  always  proportional  to  that 
of  the  molybdenum  trioxide  in  the  molybdate,  and  exactly  in  the  ratio 
of  127  :  144.  The  product  is  a  deep  red  liquid,  which  when  freed 
from  iodine  by  means  of  thiosulphate,  exhibits  a  colour  similar  to  that 
of  potassium  dichromate,  due  to  a  compound  which  gives  with  ammonia 
a  precipitate  of  hydrated  molybdenum  dioxide,  having  a  rusty  colour 
like  that  of  ferric  hydrate.  On  filtering,  a  colourless  liquid  is  ob- 
tained, in  which  the  presence  of  molybdenum  trioxide  may  be  recog- 
nised. This  compound,  moreover,  reacts  with  ammonia  in  the  same 
manner  as  molybdenum  pentachloride,  a  fact  which,  when  viewed  in 
connection  with  the  constant  proportionality  between  the  iodine  set 
free  and  the  molybdic  anhydride  employed,  leads  to  the  supposition 
that  the  reaction  takes  place  in  the  manner  represented  by  the  equa- 
tion 2M0O3  +  4HI  =  I2  +  M02O4I2  +  2H2O. 

On  these  facts  the  authors  have  founded  a  method  of  volumefcrically 
VOL.   XL.  4  d 
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estimating  molybdenum  in  molybdates,  which  they  find  to  be  both 
rapid  and  exact.  The  molybdate  (2  to  5  decigrams)  is  introduced 
into  a  glass  tube  about  2*5  cm.  long,  1  cm.  in  internal  diameter,  and 
somewhat  enlarged  at  the  bottom,  and  is  dissolved  in  2^  c.c.  of  strong 
hydrochloric  acid  of  sp.  gr.  about  1'20.  The  air  having  been  expelled 
by  a  stream  of  carbonic  anhydride,  1"5  gram  of  potassium  iodide  dis- 
solved in  an  equal  weight  of  water  is  added ;  the  tube,  after  having  been 
sealed,  is  left  for  about  an  hour  and  a  half  in  boiling  water,  opened 
when  quite  cold,  and  the  contents,  diluted  with  a  large  quantity  of 
water,  are  transferred  to  a  beaker.  The  iodine  is  then  determined  by 
means  of  thiosulphate,  and  the  molybdenum  trioxide  calculated  there- 
from according  to  the  above-mentioned  proportion  127  :  144.  Analyses 
of  the  molybdates  of  ammonium,  potassium,  and  sodium-ammonium 
made  iu  this  manner  gave  very  satisfactory  results. 

Finally  the  authors  have  examined  the  action  of  molybdenum  tri- 
oxide in  excess  on  hydriodic  acid,  by  distilling  in  a  retort  0'6198 
gram  of  ammonium  molybdate  dissolved  in  excess  of  hydrochloric  acid 
with  0*2286  gram  of  potassium  iodide.  The  whole  of  the  iodine  is 
then  set  free,  and  there  remains  a  liquid  holding  in  suspension  a  blae 
mixed  oxide  of  molybdenum,  convertible  into  the  trioxide  by  the  action 
of  permanganate.  This  reaction  may  be  made  available  for  esti- 
mating iodine  in  iodides,  the  results  being  more  exact  than  those 
obtained  with  ferric  or  cupric  sulphate.  H.  W. 

Evaporation  of  Glycerol.  By  G.  Couttolenc  (Bull.  8oc.  Chim. 
[21,  36,  133 — 136). — From  a  series  of  experiments  on  the  evapora- 
tion of  anhydrous  and  aqueous  glycerol,  it  appears  that  (1)  at  90" 
aqueous  glycerol  loses  its  water  after  heating  for  five  hours  on  a  water- 
bath.  (2.)  The  amount  of  evaporation  of  the  glycerol  per  hour  is 
proportional  to  the  surface  exposed,  for  the  same  temperature,  but  by 
mixing  it  with  sand  it  is  greatly  increased.  (3.)  The  evaporation 
rapidly  diminishes  with  the  temperature.  (4.)  The  presence  of  large 
quantities  of  water  causes  a  loss  of  glycerol,  but  it  is  not  proportional 
to  the  quantity  of  water  added.  Glycerol  therefore  cannot  be  accu- 
rately determined  by  desiccation  at  90°.  L.  T.  O'S. 

New  Method  of  Analysing  Oils.  By  E.  J.  Matimen^  (Compt 
rend.,  92,  723). — 10  c.c.  of  oil  are  heated  for  an  hour  in  the  water- 
bath  with  20  c.c.  of  a  potassium  hydroxide  solution,  which  neutralised 
123  c.c.  of  normal  sulphuric  acid.  Various  specimens  of  linseed  oil 
all  gave  a  solid  soap,  which  was  separated  from  the  liquid,  and  the 
unused  alkali  estimated.  The  acid  neutralised  varied  from  105  c.c.  to 
72-3  c.c.  instead  of  123  c.c.  C.  W.  W. 

Influence  of  Frost  on   Analyses   of  Sugar  Beets.      By  F. 

NiNGER  (Bied.  Centr.,  1881,  198 — 199). — This  paper  draws  attention 
to  grave  errors  which  have  occurred  in  the  valuation  of  these  roots 
when  examined  in  a  frozen  state  or  but  partially  thawed.  The  juices 
of  the  root  are  not  equally  affected  by  frost ;  those  portions  which 
contain  less  sugar  become  frozen  at  a  higher  temperature  than  the 
richer  portions,  and  thaw  out  first,  so  that  if  the  root  is  valued  in  a 
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partially  frozeu  state,  without  ample  precautions,  errors  are  sure  to 
result. 

The  author  cut  some  beets  in  halves ;  in  one  half  he  estimated  the 
sugar  immediately,  and  in  the  other  after  thoroughly  freezing  and 
thawing.  It  will  be  perceived  that  the  total  sugar  in  the  latter  ia 
higher  than  the  former,  which  the  author  accounts  for  by  the  increase 
of  volume  of  the  contained  water  when  frozen,  forcing  a  certain 
quantity  to  the  surface  of  the  root,  where  it  is  first  thawed  and  dis- 
appears.    This  amounts  to  3  per  cent,  of  the  total  weight. 

Degrees,  Ballg.  Percentage  sugar. 

Fresh  roots 15-6  12-78 

Frozen  and  thawed  roots — 

First  pressure  ....      21*7 1  average  18"  16 1  average 

Second  pressure  ..      11-0/    1(3-35  8-16/    13-41 

J.  F. 

Estimation  of  Tannin  in  Sumach.  By  I.  Macagno  (Gazzetta, 
1881,  297 — 300). — The  author,  in  estimating  the  proportion  of  tannin 
in  Sicilian  sumachs  by  titration  with  permanganate  solution,  accord- 
ing to  Lowenthal's  method  (this  Journal,  1877,  1,  745)  obtained 
results  varying  from  21  to  30  per  cent.,  whereas  it  appears  that  these 
same  tannins  when  examined  by  English  analysts,  using  the  old 
process  of  Davy — which  consists  in  precipitating  the  tannin  with  solu- 
tion of  gelatin,  drying  the  precipitate,  and  multiplying  its  weight  by 
0-4 — appeared  to  yield  only  11  to  16,  or  at  most  20  per  cent,  of 
tannin.  Another  process  used  by  English  analysts,  viz.,  that  of 
Gerland,  consisting  in  precipitating  the  tannin  with  a  titrated  solution 
of  tartar-emetic,  again  gives  different  results,  varying  from  14  to  20 
per  cent.  The  following  are  the  results  obtained  by  the  author  in 
applying  these  different  processes  to  infusions  of  sumach,  and  to 
solutions  of  pure  tannin : — 

Tanniu  per  cent. 

r ^ ^ 

Lowenthal.  Davj.  Gerland. 

1.  Sumach   21-61  ll'lO  14-38 

2.  „         24-93  13-76  16-60 

3.  „         29-29  15-60  19-54 

4.  Solution  of  pure  tannin. ,      20*00  10*68  13*32 

5.  „  „  ..      30-00  16-00  20-01 

The  numbers  in  these  three  columns  are  nearly  proportional  to  one 
another,  those  obtained  by  Gerland's  process  being  exactly  1|  of  the 
true  quantity  of  tannin  given  by  that  of  Lowenthal.  In  consequence 
of  these  differences,  the  author  recommends  that  in  stating  the  pro- 
portion of  tannin  found  in  any  given  tanning  material,  the  process 
followed  by  the  analyst  should  in  all  cases  be  indicated.  H.  W. 

Estimation  of  Urea  by  Means  of  Standard  Sodium  Hypo- 
bromite.  By  Quinquaud  {Gom})t.  rend.,  93,  82— 83).— The  sodium 
hypobromite  solution  is  titrated  by  means  of  a  centinormal  solution  of 
an  alkaline  arsenite,  the  indicator  used  being  indigo  sulphate,  which 
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gives  a  greenish-yellow  coloration  with  the  alkaline  arsenite,  disap- 
pearing on  the  addition  of  the  least  excess  of  hypobromite.  The 
intensity  of  the  coloration  diminishes  gradually  as  the  hypobromite  is 
added,  and  the  indication  may  be  rendered  more  delicate  by  adding  a 
fresh  drop  of  indigo  solution  just  before  the  termination  of  the  reac- 
tion. To  estimate  the  amount  of  urea  in  a  liquid,  a  slight  excess  of 
standard  hypobromite  solution  is  added,  then  a  slight  excess  of  alka- 
line arsenite  solution,  the  excess  of  the  latter  being  determined  by 
means  of  the  hypobromite.  In  a  series  of  experiments  made  with 
hypobromite  solutions  containing  different  proportions  of  water, 
sodium  hydroxide,  and  bromine,  the  author  found  that  the  true  ratio 
of  3  mols.  hypobromite  to  1  mol.  urea  was  only  obtained  with  a  hypo- 
bromite solution  containing  28  c.c.  water,  100  c.c.  sodium  hydroxide 
solution,  and  2'8  to  3  c.c.  bromine.  With  this  solution,  the  whole  of 
the  nitrogen  was  given  off".  C.  H.  B. 

Estimation  of  the  Residues  of  Wines.     By  L.  de  St.  Martin 

(Bull  Soc,  CUm.  [2],  36,  139— 144).— The  author  defends  the  old 
method  for  the  estimation  of  the  residues  of  wines  generally,  against 
the  attacks  of  De  la  Source  and  Gautier,  and  shows  that  results  suffi- 
ciently accurate  are  obtained  by  the  evaporation  of  5  c.c.  of  wine  at 
100°  for  10  hours,  without  the  addition  of  any  foreign  body,  which, 
although  it  assists  the  desiccation  of  the  wine,  increases  the  evapora- 
tion of  glycerol,  &c.  The  author  considers  Grautier's  method  too 
tedious  for  ordinary  use,  and  liable  to  be  influenced  by  the  atmo- 
spheric temperature.  Moreover  the  colouring  matter  of  red  wines, 
especially  those  of  recent  date,  seems  obstinately  to  retain  some  of  the 
water  at  the  ordinary  temperature.  The  author  obtains  favourable 
results  by  evaporating  the  wine  at  hO^  in  a  current  of  air  under 
reduced  pressure.  L.  T.  O'S. 


Technical   Chemistry. 


Poisoning  by  Carbonic  Oxide.  By  M.  Gruber  (Dingl  polyt. 
J.,  241,  219 — 224).  —  The  author  confirms  the  statements  made 
by  Fischer  (ihid.,  235,  438),  Weyl  and  Fodor  (ibid.,  237,  455),  and 
Biefel  and  Poleck  (this  Journal,  40,  853).  His  experiments  were 
made  with  a  mixture  of  air  and  0'02  to  0*5  per  cent,  carbonic  oxide  on 
rabbits,  fowls,  and  white  mice,  the  time  of  exposure  being  spread 
over  a  period  of  ten  hours  to  three  days  and  a  half.  Poisonous  or 
injurious  effects  were  noticed  with  very  small  quantities  of  the 
gaseous  mixture.  The  limit  of  poisoning  depends  on  the  concentra- 
tion of  the  gas,  and  not  on  the  time  of  exposure.  Carbonic  oxide  is 
inactive  when  present  in  the  air  to  the  extent  of  only  0*02  to  0'5  per 
cent.  The  following  method  was  found  to  give  approximate  results 
in  reference  to  the  hygienic  importance  of  carbonic  oxide  : — 20  litres 
of  air  to  be  examined  are  shaken  up  with  10  c.c.  of  blood,  and  the 
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latter  tested  for  carbonic  oxide,  according  to  Fodor's  method.  The 
washings  are  examined  in  the  spectrum.  If  Fodor's  reaction  is 
obtained  but  no  reaction  in  the  spectrum,  it  proves  that  the  per- 
centage of  carbonic  oxide  is  less  than  0"1  per  cent.,  and  more  than 
0'05  per  cent.  100  c.c.  of  the  air  to  be  examined  are  then  treated 
by  Vogel's  method.  If  on  examination  of  the  large  portion  of 
air  (20  liters)  absorption-bands  are  obtained,  and  the  smaller 
portion  does  not  show  anything,  the  percentage  of  carbonic  oxide 
varies  between  O'l  and  0'25  per  cent.  Air  contaminated  with 
0*25  per  cent,  carbonic  oxide  is  highly  poisonoas.  With  regard  to  the 
presence  of  coal-gas  and  carbonic  oxide  in  dwelling  rooms,  the  author 
mentions  that  their  smell  can  always  be  recognised  before  it  is  possi- 
ble to  identify  their  presence.  He  further  remarks  that  in  no  case 
could  carbonic  oxide  be  found  when  rooms  were  heated  with  hot  air 
or  iron  stoves.  D.  B. 

Relations  Between  Oxygen  and  Organic  Matter  in  Various 
Waters.  By  T.  Wetl  and  X.  Zeitler  (Bied.  Centr.,  1881,  363— 
364). — Of  the  seven  samples  of  water  examined,  only  one  w^as  good. 
The  oxygen  was  determined  by  Schiitzenberger's,  and  the  organic 
matter  of  Kubel's  process.  With  two  exceptions,  the  quantity  of 
gaseous  oxygen  varied  inversely  with  the  amount  of  organic  matter, 
but  could  on  no  account  be  taken  as  a  measure  of  the  purity  of  the 
water,  especially  as  it  varied  at  different  times.  J.  K.  C. 

Manufacture  of  Potassium  Carbonate.  By  R.  Engel  (Compf. 
rend.,  92,  725). — The  aqueous  solution  of  potassium  chloride  is 
shaken  with  magnesia  or  magnesium  carbonate,  in  presence  of  car- 
bonic acid.  An  insoluble  crystalline  magnesium  and  potassium  car- 
bonate is  formed,  which  separates  easily  from  the  mother-liquor. 
The  reaction  takes  place  according  to  the  equation  SMgCOa  +  2KC1 
-h  CO2  +  H2O  =  2(MgC03,KHC03)  4-  MgCL. 

When  this  double  salt  is  heated,  either  in  the  dry  state  or  in 
presence  of  water,  it  is  decomposed  into  carbonate  of  potassium,  car- 
bonate of  magnesium,  carbonic  acid,  and  water.  The  potassium 
carbonate  may  be  washed  out  with  w^ater,  and  dried.  The  carbonate 
of  magnesium  and  the  carbonic  acid  may  be  used  for  a  subsequent 
operation.  C.  W.  W. 

Magnesia  Industry.  By  T.  Schloesing  (Comj)t.  rend.,  93,  156— 
159,  and  215 — 217). — The  author  proposes  to  precipitate  the  ammonia 
in  sewage  in  the  form  of  magnesium  ammonium  phosphate,  utilising 
for  the  formation  of  this  compound  the  phosphoric  acid  also  present  in 
the  sewage.  In  order  to  carry  out  this  process  it  is  necessary  to  obtain 
magnesia  cheaply,  and  in  a  convenient  form.  For  this  purpose  he 
proposes  the  following  process  : — When  dry  slaked  lime  is  moistened 
with  magnesium  chloride  solution,  it  sets  hard,  and  a  fragment  of  the 
hardened  mass  suspended  in  a  solution  of  magnesium  chloride  is 
entirely  converted  after  a  time  into  magnesium  hydrate,  the  lime 
being  removed  in  the  form  of  calcium  chloride.  The  masses  of  mag-- 
nesium  hydrate  may  be  washed  by  diffusion,  and  when  triturated  with 
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water  and  dried  give  a  compact  friable  powder.  In  actual  practice,  a 
paste  of  slaked  lime  and  water  containing  34  to  36  per  cent,  of  cal- 
cium oxide  is  allowed  to  run  through  perforations  in  a  metallic  plate 
into  a  solution  of  magnesium  chloride  containing  from  60  to  95  grams 
per  litre.  As  soon  as  the  lime-paste  touches  the  magnesium  solution 
it  becomes  coated  with  a  layer  of  magnesium  hydrate,  which  acts  like 
a  shell,  causing  it  to  form  long  vermicelli-like  threads,  which  are 
entirely  converted  into  magnesium  hydrate  in  about  six  days.  If  the 
lime-paste  is  too  stiff  the  conversion  is  not  perfect,  if  too  thin  the 
threads  fall  together  and  impede  the  diffusion  of  the  solution.  If  the 
magnesium  chloride  solution  is  too  strong  or  too  dilute,  the  magne- 
sium hydrate  is  too  dense  or  too  bulky  as  the  case  may  be.  It  is 
evident  than  in  order  to  obtain  a  solution  of  the  required  degree  of 
concentration,  the  mother-liquors  from  the  marine  salt  works  will 
have  to  be  diluted  rather  than  concentrated.  The  time  of  conversion 
is  independent  of  the  strength  of  the  solution  within  the  limits 
given,  and  the  presence  of  sodium  chloride  exercises  no  effect.  Solu- 
ble sulphates  must  be  removed,  and  this  may  be  done  by  adding 
the  required  quantity  of  calcium  chloride  solution  formed  in  a 
previous  operation,  and  allowing  the  precipitated  calcium  sulphate  to 
settle.  C.  H.  B. 


Contributions  to  our  Knowledge  of  Cement.  {Dingl.  pohjt.  /., 
241,  66—69,  133—138,  and  199— 204).— Schiffner  mentions  that 
when  cement  is  ground  by  millstones  it  has  only  half  the  firmness 
which  it  shows  when  ground  in  centrifugal  machines.  This  difference 
is  explained  by  the  fact  that  centrifugal  machines  yield  a  more  finely 
divided  product,  which,  according  to  Delbriick,  increases  the  hardening 
power  of  cement  mixed  with  sand. 

Tomei  describes  a  new  apparatus  for  grinding  and  sifting  cement, 
consisting  of  a  pair  of  crushing  machines,  millstone?,  and  sieves  with 
vibrating  motion.  The  latter  are  made  of  perforated  sheets  of  steel. 
This  apparatus  can  be  worked  with  great  economy,  as  the  crushing 
machines  break  up  the  coarse  pieces,  thus  preventing  the  rapid  wear- 
ing of  the  stones. 

Referring  to  the  artificial  modes  of  drying  cement,  Bernoually  gives 
the  preference  to  drying  chambers  heated  with  a  direct  fire,  over  kilns 
fed  with  a  coke  fire.  "With  regard  to  the  burning  of  cement,  it  is  men- 
tioned that  annular  kilns  are  at  present  mostly  used,  although  the 
ordinary  pit-furnaces  are  still  in  existence  to  a  large  extent ;  the  heat 
which  is  lost  in  these  kilns  is  utilised  for  drying  purposes.  Tomei 
has  constructed  a  circular  furnace,  consisting  of  twelve  ordinary  pit 
furnaces,  the  flues  of  which  are  built  round  a  shaft.  The  saving  in 
fuel  is  said  to  be  equal  to  30  per  cent.,  as  compared  with  the  con- 
sumption in  pit  furnaces. 

Goslich  has  investigated  the  action  of  the  addition  of  fine  sand  and 
other  finely  ground  substances  on  the  solidity  of  cement,  and  found 
that  coarse  sand  gives  the  highest  numbers  for  firmness.  Experiments 
have  shown  that  in  order  to  increase  the  solidity  of  cement,  when 
coarse  sand  of  one  sized  grain  is  used,  it  is  unnecessary  to  mix  fine  sand 
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wifch  it,  so  as  to  fill  up  the  hollow  spaces,  as  other  indifferent  substances 
can  be  used  with  equally  good  results. 

Tomei  has  made  a  series  of  experiments  to  ascertain  the  influence 
which  the  air  has  on  cement.  He  concludes  that  carbonic  anhydride 
per  se  is  injurious  only  when  present  in  great  excess.  However,  moist 
carbonic  anhydride,  as  it  is  found  in  practice,  decreases  the  firmness 
of  cement  to  a  considerable  degree,  and  in  a  short  space  of  time. 

Froideville  mentions  that  the  great  diflficulty  in  manufacturing 
marble-imitations  from  cement  is  to  prevent  the  cracking  of  the  latter. 
Cement  cracks  when  it  is  made  up  with  too  much  water,  it  then  forms 
a  vitreous  crust,  and  is  not  homogeneous  through  the  entire  mass. 
By  adding  granite  to  cement  without  sand,  a  material  of  great  hard- 
ness is  obtained,  which  can  be  polished.  D.  B. 

Adulteration  of  Cane-sugar  with  Glucose.  By  P.  Casamajor 
and  others  (Bied.  Centr.,  1881,  206 — 207). — The  adulteration  of  cane- 
sugars  and  syrups  has  been  carried  to  a  large  extent  in  the  United 
States,  the  light  colour  of  glucose  giving  a  false  appearance  of 
superior  quality  at  the  expense  of  its  sweetening  properties. 

Casamajor,  besides  detecting  the  adulteration  in  the  usual  optical 
manner,  and  by  reduction  of  Fehling's  solution,  suggests  a  method  by 
which  consumers  ignorant  of  chemistry  may  examine  the  suspected 
sugar,  a  portion  of  which  being  dissolved  in  a  flat  beaker  with  some- 
what less  than  its  own  weight  of  water,  the  cane-sugar  either  dissolves 
completely  or  becomes  transparent,  whilst  the  glucose  floats  as  white 
flocculent  particles  like  flour.  Drummond  says  that  when  coffee  is 
sweetened  with  adulterated  sugar,  a  deposit  forms  in  the  bottom  of 
the  vessel  which,  when  dried,  becomes  gelatinous,  hardens,  and  presents 
peculiar  appearances  under  the  microscope. 

Casamajor  recommends  as  a  second  test  the  dissolving  of  a  small 
quantity  of  pure  sugar  on  the  tongue,  and  when  the  mouth  is  fully 
engaged  with  the  pure  flavour,  a  small  quantity  of  the  suspected  sample 
is  introduced ;  if  glucose  be  present,  a  bitter  taste  will  be  distinctly 
perceptible.  Another  method  recommended  is  to  saturate  methyl 
alcohol  with  glucose,  and  to  digest  the  sample  therein  ;  the  cane-sugar 
is  dissolved  and  glucose  if  present  remains,  the  alcohol  being  unable 
to  take  it  up.  J.  F. 

Analyses  of  Beet-molasses.  By  H.  Bodenbendee  and  others 
(Bied.  Centr.,  1S81,4<09—U3).— Slaked  lime  will  do  just  as  well  as 
quicklime  for  the  precipitation  of  lime-sugar  from  molasses.  As  the 
mean  result  of  sixteen  analyses,  the  following  amounts  of  nitrogen 
and  nitrogenous  bodies  were  found  in  100  parts  of  molasses.  Total 
nitrogen,  1-5051  ;  nitrogen  as  ammonia  salts,  0*0383  ;  in  the  form  of 
amides  (asparagine  and  glutamine),  0*0246 ;  as  amido-acids  (aspartic 
and  glutamic),  0*4583  ;  and  as  betain  and  protein,  0*9839.  In  the 
estimation  of  these  bodies  Sacbsse's  method  was  used.  The  total 
percentage  of  nitrogenous  bodies  was  found  to  be  11*53. 

J.  K.  0. 

Disadvantages  of  Cooling-pans  in  Distilleries.  By  P.  Wit- 
TELSHOFER  (Bied.  Centr.,  1881,  417— 418).— When  the  mash  is  left  to 
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cool  in  pans  in  the  air  daring  the  hot  season,  a  considerable  loss  of 
alcohol  occurs,  partly  from  evaporation,  and  partly  from  the  injurions 
effects  of  the  lactic  acid  formed  in  the  mash  daring  the  lengthy 
process  of  air-cooling.  The  author,  therefore,  recommends  that 
artificial  refrigeration  be  resorted  to  whenever  possible. 

J.  K.  C. 
Fermentation  of  Italian  Wines.  By  ISTessler  (Bied.  Gentr., 
1881,  428). — The  fermentation  of  must  from  Italian  grapes  is  often  a 
difficult  process,  the  yeast  separating  from  the  liquor  before  the  fer- 
mentation is  complete.  As  the  quality  of  the  wine  depends  to  a  great 
extent  on  the  success  of  the  fermentation,  great  care  has  to  be  taken 
with  the  must,  which  differs  in  this  respect  from  the  must  of  German 
grapes.  J.  K.  C. 

Iniauence  of  Acids  on  the  Preservation  of  Wine.     By  B. 

Mach  and  K.  Portele  {Bled.  Centr.,  1881,  483). — Organic  acids, 
tartaric  acid,  tannic,  &c.,  greatly  aid  in  the  preservation  of  wine,] 
preventing  or  reducing  the  formation  of  fungi.  Succinic  acid  has, 
however,  but  little  influence.  E.  W.  P. 

Analyses  of  Wine  and  Must.  By  J.  Moritz  (Bied.  Centr.,  1881, 
417). — From  the  relation  of  the  quantities  of  acid  and  sugar  in 
wine,  the  author  obtains  a  number  which  he  considers  as  a  measure  ol 
the  quality  of  the  wine.  J.  K.  C. 

Interference  of  Bacteria  with  Brewing.    By  Marpmann  (Bu 
Centr.,   1881,   431 — 482). — A  peculiar  after- fermentation  set  in  in 
brewery,  which  had  never  been  observed  before.     The  beer  becam.d'l 
sour  and  putrid,  and  the  air  surrounding  the  vats  was  found  to  be  full' 
of  bacteria.     The  place  was  disinfected  with  burning  wood  and  car- 
bolic acid,  and  the  fermentation  then  proceeded  as  usaal. 

J.  K.  C. 

Influence  of  Malt  on  the  Quality  and  Keeping  Properties  or 
Beer.      By  Lintner    (Bied.    Centr.,    1881,    204— 206).— The   author 
attributes  many  of  the   complaints  of  muddy  beer,  now  prevalent  in 
Germany,  to  the  employment  of  an  insufficient  quantity  of  yeast,  and 
allowing  the  fermentation  to  proceed  at  too  low  a  temperature,  and 
concludes,  that  when  a  sufficient  quantity  of  yeast  is  employed,  the 
development  of  the  cells  and  commencement  of  fermentation   go  on 
simultaneously;  whilst  in  cases  where  a  deficiency  exists,  a  part  of  the 
cells  are  growing,  and  another  part  have  started  fermentation,  so  that  | 
the  process  is  irregular,  and  protein  substances  which,  under  ordinary '. 
circumstances,  should  have  been  used  up  by  the  yeast  are  left :  and, 
on  the  contrary,  when  a  larger  quantity  than  is  necessary  is  used,  it| 
does  not  act  hurtfully,  but  prevents  the  growth  of  other  organismj 
which  tend  to  render  the  beer  thick.  J.  F. 
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Telluric  Rays  of  the  Solar  Spectrum.  By  N.  E.  Goroff 
(Compt.  rend. J  93,  385 — 387). — The  author  draws  attention  to  the 
incompleteness  of  former  researches  on  the  telluric  rays  in  the  follow- 
ing points : — 1st.  The  observation  of  the  extreme  red  (A — a)  of  the 
absorption  spectrum  of  water.  2nd.  The  order  of  appearance  of  the 
absorption  bands  of  water- vapour  in  proportion  to  the  increase  of 
thickness  of  the  absorbing  layer  and  its  density. 

Angstrom  has  observed  on  very  cold  days  the  disappearance  of  all 
the  telluric  lines  with  the  exception  of  A,  part  of  B,  Ce,  or  a  and  ^,  which 
he  attributes  to  carbonic  anhydride  or  ozone,  but  without  supporting  his 
supposition  by  experiment.  The  author's  researches  lead  him  to  believe 
that  the  absorption  spectrum  of  water  is  the  only  one  remaining  at  low 
pressures.  By  passing  the  rays  of  a  powerful  electric  light  through  a 
layer  of  vapour  of  water  18  meters  thick,  and  gradually  increasing  its 
tension  to  6  atmospheres,  the  following  changes  were  observed  : — At 
6 — 3  atmospheres  all  absorption  groups,  after  a,  observed  by  Janssen, 
were  visible ;  at  4  atmospheres  the  lines  at  the  yellow  border  of  D 
became  indistinct ;  at  3 — 2*5  atmospheres  the  C  and  D  groups  and  the 
orange  border  of  D  were  indistinct ;  at  2  atmospheres  only  A  and  B 
were  perceived;  and  at  1*5 — 1  atmosphere  only  a  remained.  Hence 
it  appears  that  a  is  the  fundamental  group  for  water  vapour 
and  during  summer  a  layer  of  atmospheric  air  500  meters  thick 
would  be  sufficient  to  produce  it.  These  results  agree  with  those  of 
Croce  Spinetti  and  Piazzi  Smyth.  It  was  also  found  by  observations 
in  the  depth  of  winter,  that  the  absorption  spectrum  of  the  atmo- 
sphere was  perfectly  free  from  the  groups  a  and  B,  which  are  charac- 
teristic of  the  vapour  of  water,  only  a  part  of  the  band  B,  neighbouring 
bands  of  D,  and  what  seemed  to  be  c,  were  visible.  The  author  pro- 
poses to  carry  on  researches  in  the  winter  with  a  view  of  deciding  the 
question  of  the  presence  and  variation  of  ozone  and  the  oxides  of 
nitrogen  in  the  atmosphere.  V.  H.  V. 

Absorption  of  the  Ultra-violet  Rays.  By  De  Chaedonnet 
(Compt.  reiid.^  93,  406 — 409). — The  author  adopted  two  methods  for 
the  examination  of  the  absorptive  power  of  ulti-a-violet  rays  by 
liquids.  In  the  one  method  the  solar  rays  were  passed  through  a 
column  of  the  liquid  from  3 — 20  mm.,  enclosed  in  a  tube  fitted  at 
each  end  with  quartz  plates;  the  luminous  rays  were  then  thrown  on 
photochromic  paper,  whose  change  of  tint  indicated  the  presence 
or  absence  of  chemical  rays.  In  the  second  method,  the  solar 
rays  reflected  from  a  heliostat,  after  passing  through  a  narrow  slit, 
were  decomposed  by  an  Iceland  spar  prism,  and  tiie  spectrum  pro- 
jected on  to  a  photographic  plate  or  a  fluorescent  screen.  A  vessel  of 
quartz,  partially  filled  with  the  liquid  to  be  tested,  was  then  interposed 

tin  front  of  the  slit  so  as  to  project  on  the  screen  the  solar  and  the 
absorption  spectra  in  juxtaposition.     By  this  apparatus,  the  author 
VOL.  XL.  4  e 
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examined  various  extracts  from  vegetables,  and  found  that  they  all 
exert  a  most  marked  absorptive  power  on  actinic  rays ;  liquids  of 
animal  origin  were  also  examined  with  various  results.  Distilled 
water,  alcohol,  ether,  &c.,  have  no  action,  but  gelatin  absorbs  all  the 
actinic  rays  from  the  ray  G,  and  is  fluorescent  in  all  parts  of  the 
actinic  spectrum.  Y.  H.  V. 

A  CurioTis  Actinic  Phenomenon.  By  T.  L.  Phipson  (Ghem. 
News,  44,  73;  see  this  vol.,  863). — The  darkening  of  the  zinc  pig- 
ment is  due  to  reduction,  and  the  return  to  whiteness  in  the  dark  is 
accompanied  by  a  process  of  oxidation.  Pyrogallol  facilitates  the 
reduction  and  causes  it  to  take  place  to  some  extent  under  glass.  The 
dark  product  is  soluble  in  acetic  acid,  and  from  this  solution,  after 
neutralisation,  ammonium  sulphide  throws  down  a  dark  green  pre- 
cipitate which  becomes  white  on  oxidation,  and  contains  zinc  and  iron. 
Previous  to  the  action  of  light,  acetic  acid  does  not  dissolve  out  the 
substance  to  which  the  phenomenon  is  due.  The  darkening  is  not 
caused  by  the  presence  of  minute  traces  of  iron,  but  may  be  due  to  the 
presence  of  a  new  metal  associated  with  the  zinc  (see  p.  1104). 

C.  H.  B. 

Improvements  in  Batteries.  By  D.  Lindo  (Chem.  News,  44, 
77). — Azapis  has  recommended  the  substitution  of  a  solution  of 
sodium  or  ammonium  chloride  for  the  dilute  acid  in.  a  Bunsen  cell. 
The  author  finds  this  to  be  a  great  improvement.  The  zinc  need  not 
be  amalgamated.  A  solution  of  1  part  sodium  sulphate  in  5  parts 
water  may  with  equal  advantage  be  substituted  for  the  dilute  sulphuric 
acid  in  both  Groves  and  Bunsen's  cells.  C.  H.  B. 

The  Circuit  Produced  by  the  Reaction  Current  of  Electro- 
lysis and  by  Evaporation  and  Condensation.  By  J.  Mo  see 
(Ann.  Phys.  Ghem.  [2],  14,  62 — 84). — In  the  first  part  of  the  paper 
the  author  deals  with  the  phenomenon  of  a  galvanic  element,  in  which 
the  motive  power  is  the  attraction  between  water  and  a  dissolved 
salt,  the  influence  of  all  ordinary  chemical  affinities  being  avoided. 
For  this  purpose  the  parts  of  the  element  merely  differ  in  degree  of 
concentration,  whilst  the  electrodes  in  all  cases  consist  of  the  same 
metal  as  that  of  the  dissolved  salt.  l.Vo  vessels  containing  solutions 
of  the  same  salt,  of  different  degrees  of  concentration,  are  connected 
by  a  syphon  and  placed  in  the  galvanic  circuit  by  means  of  electrodes 
of  the  same  metal  as  that  of  the  dissolved  salt.  With  this  arrange- 
ment it  was  found  that  in  all  cases  (sulphates,  chlorides,  nitrates, 
acetates,  &c.,  of  zinc,  copper,  iron,  silver,  &c.)  an  electromotive  power 
is  produced  which  acts  in  a  direction  opposite  to  that  of  the  electro- 
lysing battery,  and  that  the  attraction  between  the  salt  and  the  water 
goes  from  the  more  dilute  to  the  more  concentrated  solution.  The 
second  part  of  the  paper  gives  the  mathematical  development  of  the 
theory  of  the  reaction  current  produced  by  evaporation  and  condensa- 
tion. T.  C. 

Specific  Heat  and  Heat  of  Dilution  of  Perchloric  Acid.    By 

Beethelot  (Gompt.   rend.^   93,   291 — 292). — The   molecular   specific 


GENERAL  AND  PHYSICAL  CHEMISTRY.  1093 

heats  of  solutions  of  perchloric  acid  (between  40*  and  15°)  can  be 
represented  by  the  following  empirical  formula  which  obtains  up  to 
n  =  S  for  solutions  HCIO4  +  nHzO  : — 

n  n 

In  the  table  below  the  experimental  results  are  given. 

Composition  Specific  heat  Molecular  heat 

HCIO4  +  for  unit  weight.  w-H^O  + 

3-08  H2O 0-501  11-31 

5-4    H2O 0-575  8-5 

9-59  H2O 0-6705  5*25 

46-35  H2O 0-893  0-3 

590  H2O 0-993  — 

The  heats  of  dilution  of  acids  of  various  strengths  were  measured, 
and  from  the  results  it  was  found  that  the  heat  disengaged  can  be 
represented  by  a  curve  of  the  hyperbola  form;  starting  from  the 
most  concentrated  acid  to  n  =  2,  the  curve  is  identical  with  its  tan- 
gent; then  from  72,  =  3  to  7^  =  9-5  the  curve  bends  rapidly,  and  in 
this  portion  of  the  curve,,  whilst  the  quantities  of  added  water  increase 
in  arithmetical  proportion,  the  quantities  of  heat  disengaged  decrease 
in  geometrical  proportion,  and  finally  the  curve  cuts  the  axis  x  for 
n  =  9-85.  This  curve  of  hydration  of  perchloric  acid  is  similar  to  the 
curves  of  hydration  of  nitric  acid  and  sodium  hydroxide. 

Y.  H.  V. 

Heat  of  Formation  of  Potassium  Perchlorate.  By  Berthelot 
and  ViEiLLE  (Gompt.  rend.,  93,  289 — 291). — The  authors  have  deter- 
mined the  heat  of  formation  of  potassium  perchlorate,  by  mixing 
it  with  an  exact  equivalent  of  an  explosive  substance,  such  as  potas- 
sium or  ammonium  picrate,  which  is  capable  of  reacting  instan- 
taneously with  the  salt.  These  same  substances  were  burnt  with  free 
oxygen,  and  the  difference  between  the  two  quantities  of  heat  evolved 
in  the  two  reactions  represents  the  excess  of  heat  developed  by  the 
action  of  free  oxygen  over  the  lieat  developed  by  the  action  of  the 
combined  oxygen,  that  is  to  say  (the  heat  absorbed  or  evolved)  by  the 
decomposition  of  potassium  perchlorate  into  potassium  chloride  and 
oxygen.  The  authors  found  as  a  mean  of  the  actions  of  potassium  and 
ammonium  picrate  the  value  — 7-5  cals.  for  the  reaction,  KCIO4 
(solid)  =  KCl  (solid)  +  20o,  whereas  the  analogous  decomposition  of 
potassium  chlorate  evolves  +  11-0  cals.  From  this  determination,  the 
heat  of  formation  of  potassium  perchlorate  can  be  ascertained  ;  accord- 
ing to  Thomsen's  experiments — 

K  +  CI  =  KCl  (soHd)  disengages  +105  cals. 
hence — 

K  4-  CI  +  2O2  =  KCIO4  (solid)  disengages  4-112-5  cals. 

V.  H.  v. 

Vapour-tension  of  Mixed  Liquids.  By  D.  Konovaloff  (Ann. 
Phys.  Gliem.  [2],  14,  34— 52).— The  author  has  investigated  this 
subject  with  respect  to  the  first  four  alcohols  of  the  series  C^Ho^^aO,  and 

4  e  2 
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the  first  four  acids  of  the  series  CnB^2n02,  when  mixed  with  water, 
and  from  the  results  obtained  the  following  conclusion  is  drawn : — 
Every  mixture  which  exhibits  a  maximum  or  miniynum  vapour-tension^ 
has  at  the  correspo7iding  temperature  the  sam.e  composition  as  its  vapour. 
Consequently  all  mixtures  of  liquids  are  divisible  into  three  distinct 
groups,  according  to  their  behaviour  on  distillation. 

1.  Those  whose  vapour-tension  curve  shows  neither  a  maximum  nor 
a  minimum,  and  which,  therefore,  have  never  the  same  composition  as 
their  vapour  whatever  the  proportions  in  which  they  are  mixed,  the 
composition  varying  continually  as  the  distillation  proceeds.  Such  mix- 
tures never  exhibit  a  constant  boiling  point. 

2.  Mixtures  whose  vapour-tension  curve  shows  a  maximum.  On 
evaporation  at  a  constant  temperature,  a  residue  is  obtained,  the 
vapour-tension  and  composition  of  which  is  removed  from  that  of  the 
maximum,  whilst  the  first-formed  vapour  is  near  the  maximum  ;  on 
distillation  ander  constant  pressure,  the  composition  of  the  residue 
is  very  different  from  that  corresponding  to  the  minimum  boiling 
temperature,  whereas  the  first  distillate  approximates  to  it.  It  con- 
sequently follows  that  on  distilling  repeatedly  the  first  portion  which 
comes  over,  a  distillate  is  finally  obtained,  having  a  minimum  and 
constant  boiling  point.  And  secondly,  on  further  distillation  of  the 
rest  of  the  mixture,  a  residue  is  left,  which  contains  only  one  of  the 
liquids,  but  which  this  is  depends  on  the  composition  of  the  original 
mixture.  Propyl  alcohol  and  butyric  acid  belong  to  this  group,  the 
former  giving  a  liquid  of  constant  boiling  point,  when  mixed  with 
71  per  cent,  of  water;  and  the  latter  a  constant  boiling  point  of  99'5° 
when  mixed  with  75  per  cent,  of  water. 

3.  Those  mixtures  whose  tension  curve  shows  a  minimum.  These, 
on  continued  distillation  of  the  residue,  finally  give  a  liquid  of  mini- 
mum tension ;  whilst  the  final  distillate,  obtained  by  the  repeated  dis- 
tillation of  the  first  portion  which  comes  over,  consists  solely  of  that 
constituent  which  lies  on  the  same  side  of  the  minimum  as  the  original 
mixture.  Formic  acid  belongs  to  this  class,  boiling  constantly  when 
mixed  with  22*5  per  cent,  water  at  107*1°,  as  already  shown  by  Roscoe 
{Annalen,  112,  327  ;  116,  203). 

In  the  case  of  all  mixtures  of  constant  boiling  point,  the  latter  is 
either  higher  or  lower  than  that  of  each  constituent^  i.e..,  their  tension 
curves  exhibit  either  a  minimum  or  a  maximum.  T.  C. 

Compressibility  of  Carbonic  Anhydride  and  of  Air  under 
Low  Pressures  and  at  High  Temperatures.  By  E.  H.  Amagat 
(Compt.  rcTid.,  93,  306 — 308). — A  continuation  of  the  author's 
researches  (see  this  vol.,  p.  12).  The  study  of  the  compressibility  of 
gases  under  low  pressure  and  at  high  temperatures,  presents  certain 
difliculties  which  arise  from  the  necessary  correction  for  the  tension  of 
the  vapour  of  mercury  ;  but,  even  if  this  correction  is  made,  it  is 
scarcely  probable  that  the  mercurial  vapour  forms  an  atmosphere  of 
constant  density  from  the  surface  of  the  meniscus  to  the  end  of  the 
manometer  tube.  Regnault  has  shown  that  at  300°  the  tension  of 
vapour  of  mercury  is  0  24  m.,  so  the  error  arising  from  so  large  a 
correction,  when  experiments  are  made  only  under  a  few  meters  prea- 
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snre,  renders  the  results  practically  valueless.  The  author  has  repeated 
his  former  experiments  on  the  compressibility  of  gases  (Ann.  Ghim. 
Phys.  [4],  29)  with  an  improved  apparatus,  and  more  accurate  methods 
of  working,  and  has  studied  carbonic  anhydride  and  air. 

Air  follows  Mariotte's  law  regularly  from  100 — SOO'^,  under  pressures 

between  1  and  8  atmospheres,  within  which  limits  the  values  of  =y-, 

(v  =  2v')  do  not  sensibly  vary  ;  the  results  of  various  series  at  100° 
lay  between  the  numbers  1"0008  and  0-9985,  and  at  300°  between 
1-0005  and  0-997. 

In  the  following  table  are  given  the  corresponding  results  obtained 
with  carbonic  anhydride  : — 

Values  of  l^(v  =  2v'). 
p  v' 

Initial  pressure  / ' ■ \ 

in  atmospheres.  Temp.  50''-  100°.  200°.  300°. 

0-725 1-0037  1-0021  1-0009  1-0003 

1-440 1-0075  1-0048  1-0025  1-0015 

2-850 1-0145  1-0087  1-0040  1-0020 

These  show  that  the  variations  of  carbonic  anhydride  at  50"  and  at 
100°  are  very  appreciable,  and  that  they  increase  proportionately  to 
the  initial  pressure  ;  the  results  at  200°  also  lead  to  the  same  conclusion. 
At  300°  the  variations  between  1  and  2  atmospberes  are  nil,  but  they 
increase  slightly  between  2  and  4  atmospheres.  The  results  are  in 
accordance  with  those  obtained  by  the  author  in  his  former  researches 
on  other  gases.  V.  H.  V. 

Dissociation:  Comparison  of  Formulae  deduced  from  Experi- 
ment.  By  G.  Lemoine  {Compt.  rend.,  93,  312—315). — The  author 
illustrates  by  experimental  data  the  theory  of  dissociation  proposed 
for  g^aseous  homogeneous  systems  at  sutiiciently  low  pressures  {Compt. 
rend.,  93,  2G5).  This  theory  is  expressed  in  the  following  formula,  in 
which  p  is  the  number  of  molecules  of  the  compound  possible  in  a 
volume  of  1  litre,  7  the  number  of  molecules  of  the  compounds  disso- 
ciated, fx  the  number  of  equivalents  in  excess  of  one  of  the  elements, 
a,  5,  and  /3  constants. 

Hydriodlc  Acid  (Gompt.  rend.,  1875, 1877). — The  influence  of  pressure 
on  the  limit  of  dissociation,  at  a  temperature  of  440°,  depends  entirely 
on  the  constant  13.  It  is  found  on  calculation  that  f3  =  0-553,  and 
that  this  value  gives  satisfactory  results  for  intermediate  pressures. 

The  influence  of  the  excess  of  one  of  the  dissociated  bodies  at  a  tem- 
perature of  440°  can  be  calculated  by  means  of  this  value  for  (3  ;  the 
results,  however,  vary  but  little,  even  with  considerable  variations  oi  fi. 
In  the  following  table  the  experimental  and  theoretical  results  are  com- 
pared:— 
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Ratio  of  free  to  total  hydrogen. 

Composition  Theory  Theory 

in  equivalents.  Experiment.       /3  =  0*553.  /3  =  1. 

H  +  I    0-24  0-24  0  24 

H  +  0784  1 0-3.50  0-344  0-354 

H  +  0-527  I 0-547  0-521  0-535 

H  +  0-258  I 0-774  0-753  0765 

Confibination  ofDimethyl  Ether  vnth  Hydrochloric  Acid  (Friedel,  Bull. 
Sac.  Chim.,  1875). — The  influence  of  pressure  on  the  limit  of  disso- 
ciation can  be  studied,  as  in  the  case  of  hydriodic  acid  (ji  =  1*22  or 
1-13,  approximately  1). 

Fraction  of  dissociation  -. 
P 

, ^ ' ^ 

Pressure  Theory 

in  atmospheres.  Experiment.  Theory  /3  =  1-22.        with  j3  1-00. 

0-882 0-876  0-876  0-876 

1-118 0-843  0-839  0-850 

1-447 0-790  0-790  0-817 

3-000 —  0-618  0-702 

5-000 —  ■  0-490  0-607 

Curves  are  given  illustrating  the  experimental  results  tabulated 
above. 

Polymeric  Transformation  of  Iodine  Vapour  (Crafts  and  Meier,  Abstr., 
1880,  788,  433). — The  same  formula  can  be  applied  as  in  the  two  cases 
above. 

Pressure  in  Observed  Calculated 

atmospheres  at  1250°.  density.  density  /3  =.  1. 

1-0 5-89  6-21 

0-4 5-54  5-54 

0-3 5-30  5-35 

0-2 5-07  '  5-12 

0-1 4-72  4-82 

Calcium  and  Barium  Bicarhonates  (Schloesing,  Compt.  rend.,  1872). 
— In  a  litre  of  water,  supposing  there  is  a  constant  weighty?  of  calcium 
carbonate  in  solution,  and  the  exterior  atmosphere  of  carbonic  anhydride 
at  such  a  tension  that  a  litre  dissolves  a  weight  x  of  the  gas,  so  that  a 
weight  7  of  the  bicarbonate  will  exist  in  any  given  instant, — the  sur- 
rounding heat  tends  to  destroy  the  bicarbonate,  and  the  weight  decom- 
posed in  the  time  determined  is  proportional  to  the  mass  7  ;  but  there 
is  formed  at  the  same  time  a  quantity  of  the  bicarbonate,  dependent 
on  the  masses  p  and  x  of  the  neutral  carbonate  and  carbonic  anhydride, 
and  proportional  top^x^.  Then  k'  and  h  being  constant,  the  equation  of 
dissociation  is — 

7/7  =  Jcp^x^, 

or  uniting  the  constants  h',  hy  and  p^  into  a  single  constant  h,  the 
equation  becomes — 

QcP  =  Z;7, 

which  is  the  equation  given  by  Schlcesing.  V.  H.  V. 
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Explosion  in  preparing  Oxygen.  Bj  S.  Limousin  (Chem. 
Centr.,  1881,  76 — 77). — In  preparing  oxygen  from  potassium  chlorate 
alone  in  a  retort  of  80 — 90  litres  capacity,  a  violent  explosion  occurred 
in  the  gasometer. 

The  author  considers  this  due  to  some  hydrocarbons  evolved  from  a 
caoutchouc  tube  connecting  the  retort  with  the  wash-bottle  forming  an 
explosive  mixture  in  the  gasometer  with  the  oxygen.  F.  L.  T. 

Action  of  Sulphur  on  Certain  Metallic  Solutions.     By  E. 

FiLHOL  and  Senderens  {Compt.  rend.,  93,  152 — 154). — Finely  divided 
sulphur  decomposes  boiling  aqueous  solutions  of  silver  sulphate, 
nitrate,  carbonate,  oxalate,  and  acetate,  with  formation  of  silver  sul- 
phide, and,  in  some  cases,  free  sulphuric  acid,  the  acid  combined 
with  the  silver  being  set  free.  Silver  chloride,  under  the  same  con- 
ditions, is  not  decomposed.  These  results  are  in  accordance  with 
thermochemical  data.  Lead  sulphate  is  very  slowly  decomposed  by 
sulphur,  and  the  supernatant  liquid  is  not  acid,  probably  owing  to  the 
formation  of  lead  bisulphate.  Copper  sulphate,  nitrate,  and  chloride 
are  not  decomposed.  C.  H.  B. 

Amount  of  Sulphuric  Anhydride  in  Fuming  Sulphuric  Acid. 

By  C.  Winkler  (Chem.  Centr.,  1881,  44— 45).— The  author  weighs 
out  a  portion  of  the  acid,  dissolves  it  in  water,  and  titrates  with 
normal  potassium  hydroxide,  the  acid  being  poured  into  the  water  in  a 
thin  stream.  When  the  fuming  acid  is  solid,  it  must  first  be  melted. 
It  is  not  essential  that  the  sample  be  fully  molten,  as  the  composition 
of  the  solid  and  liquid  portions  are  shown  to  be  practically  identical. 
The  solid  acid  must  not  be  poured  directly  into  water,  as  loss  would 
occur,  but  must  first  be  diluted  with  an  acid  of  known  strength.  The 
amount  of  sulphurous  acid  was  determined,  after  solution  in  water,  by 
permanganate.  The  following  table  gives  the  composition  of  acids  of 
different  densities,  the  solid  acids  being  fused  before  determination  : — 


Per  cent,  of 

Per  cent,  of 

P 

er  cent,  of 

Sp.  gr. 
at  20°. 

Sulpluiric 

SO3, 

Monoliy- 

SO3. 

11,0. 

SO3. 

acid 

volatile  on 

drate, 

Water. 

of  66°  B. 

heating. 

li.,SO^. 

1-835 

75-31 

24-69 

100  00 

_ 

92-25 

7-75 

1-840 

77-38 

22-62 

8-39 

91  -61 

— 

94  -79 

5-21 

1-845 

79  -28 

20-72 

16-08 

83  -92 

— 

97  11 

2-89 

1-850 

80-01 

19-99 

19 -Oi 

80-96 

— 

98  01 

1-99 

1-855 

80-95 

19-05 

22-85 

77-15 

— 

99  16 

0-84 

1-860 

81-84 

18-16 

26  -45 

73-55 

1-54 

98-46 

— 

1-8H5 

82-1-2 

17-88 

27-57 

72-43 

2-66 

97-34 

— 

1-870 

82-41 

17-69 

28-76 

71-24 

4-28 

95-76 

— 
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Per  cent,  of 

Per  cent,  of 

Per  cent,  of 

Sp.  gr 

at  20°. 

Sulphuric 

SO3, 

Monohy- 

SO3. 

H2O. 

SO3. 

acid 
of  66°  B. 

Tolatile  on 
heating. 

drate, 
H2SO4. 

Water. 

1-875 

82-63 

17-37 

29-95 

70-05 

5-44 

94-56 

_ 

1-880 

82 

81 

17  19 

30-38 

69-62 

6  42 

93-58 

— 

1-885 

82 

•97 

17-03 

31-03 

68-97 

7-29 

92-71 

— 

1-890 

83 

-13 

16-87 

31-67 

68-23 

8  16 

91-84 

— 

1-895 

83 

43 

16-66 

32-52 

67-48 

9-34 

90-66 

— 

1-900 

83 

48 

16-52 

33 -09 

66-91 

10-07 

89-93 

— 

1-905 

83 

57 

16-43 

33-46 

66-54 

10-56 

89-44 

— 

1-910 

83 

73 

16-27 

34-10 

65-91 

11-43 

88-57 

— 

1-915 

84 

08 

15-92 

35-52 

64-48 

13-33 

86-67 

— 

1-920 

84 

56 

15-44 

37-27 

62-73 

15-95 

84-05 

— 

1-925 

85 

06 

14-94 

39-49 

60-51 

18-67 

81  -33 

— 

1-930 

85 

57 

14-43 

41-56 

58-44 

21-34 

78-66 

— 

1-935 

86 

23 

13-77 

44  -23 

55-77 

25-65 

74-35 

— 

1-940 

8B 

78 

13-22 

46-46 

53-54 

28-03 

71-97 

— 

1-945 

87 

13 

12-87 

47-88 

52-12 

29-94 

70  06 

— 

1-950 

87 

41 

12-59 

49-01 

50-99 

31-46 

68-54 

— 

1  -955 

87 

65 

12-35 

49-98 

50-02 

32-77 

67-23 

— 

1-960 

88 

22 

11-78 

52-29 

47-71 

35-87 

64-13 

— 

1-965 

8S 

92 

11-08 

55-13 

44-87 

39-68 

60-32 

— 

1-970 

89-83 

10-17 

58-81 

41-19 

44-64 

55-36 

— 

F.  L.  T. 

Contribution  to  the  Knowledge  of  the  Polythionic  Acids  con- 
tained in  Wackenroder^s  Solution.  By  T.  Cuetius  (/.  pr.  Chem. 
[2],  24,  2-25 — 239). — The  author's  investigations  on  the  reaction 
which  occurs  when  Wackenroder's  solution  is  neutralised  by  a 
base,  agree  in  part  only  with  the  results  obtained  by  Takamatsu 
and  Smith  (this  Journal,  Trans.,  1880,  592),  by  Y.  Lewes  (this 
Journal,  Trans.,  1881,  68),  and  by  Stingl  and  Morawski,  and  many 
others.  The  object  of  the  research  was  to  ascertain  what  the  pro- 
ducts are  which  are  formed  by  the  addition  of  barium  carbonate  to 
Wackenroder's  solution.  This  solution  was  therefore  neutralised  with 
barium  carbonate,  without  previous  removal  of  the  sulphur  formed 
during  its  preparation.  The  neutral  solution  thus  obtained  was  fil- 
tered, and  a  known  volume  was  mixed  with  potassium  hydroxide  solu- 
tion, and  chlorine  passed  in ;  all  sulphur  being  thereby  oxidised  to 
sulphuric  acid,  the  solution  was  decomposed  with  hydrochloric  acid, 
and  evaporated.  The  precipitated  barium  sulphate  was  filtered  ofl', 
and  in  the  filtrate  the  remaining  sulphuric  acid  was  separated  by 
barium  chloride.  By  this  method,  the  ratio  between  the  combined  and 
the  uncombined  sulphur  was  determined,  and  this  was  found  to  be  1  :  3  ; 
therefore,  in  the  original  neutral  solution  the  ratio  of  barium  to  sul- 
phur was  1 : 4.  The  conclusion  drawn  is,  that  pentathionic  acid, 
neutralised  by  barium  carbonate,  is  converted  into  barium  tetra- 
thionate,  with  separation  of  sulphur.  If  the  neutralised  solution  is 
allowed  to  remain  for  some  time,    it  slowly   deposits   a   precipitate, 


II. 
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which,  when  removed,  is  soon  followed  by  another  precipitate,  but  of 
a  different  composition,  and  so  on.  These  changes  are  accelerated  by- 
heat,  and  the  precipitates  consist  of  sulphur,  thiosulphates,  sulphites, 
and  sulphates,  the  final  product  being  sulphur,  sulphites,  and  sul- 
phates.    This  is  according  to  the  following  equations  : — 

I.       H2S5O6  +  BaCOa  =  BaS406  +  CO.  -f  H^O  +  S. 
BaSiOe  +  H2O  =  BaS,03  +  H0S2O3  +  O 
BaSoO,  +  H0S0O3  +  O  =  BaSsOs  -f  H2SO3  +8  +  0 
BaS^Oa  +  H2S2O3  +  S  +  0  =  BaSoOa  +  H0SO4  +  S 
.BaSaOa  +  H.SOi  4-  S  =  BaSO*  +  H0SO3  +  2S. 

The  solution  of  barium  tetrathionate  cannot  therefore  be  preserved 
unaltered,  neither  are  tetrathionates  separated  on  the  addition  of 
alcohol ;  it  appears,  therefore,  that  the  salt  thus  prepared  is  not  identical 
with  that  prepared  by  other  processes.  According  to  Spring,  the 
addition  of  alcohol  to  the  solution  of  barium  tetrathionate  causes  the 
formation  of  a  precipitate  which  is  not  wholly  soluble  in  water.  This 
insoluble  portion  appears  to  be  barium  thiosulphate,  or  at  any  rate  a 
mixture  having  approximately  that  composition,  sulphur  being  present 
only  in  traces.  The  soluble  portion  consists  of  pure  barium  thio- 
sulphate. It  was  found  impossible  to  prepare  any  pure  neutral  tetra- 
thionates, so  recourse  Avas  had  to  the  acid  salts,  which  were  obtained 
by  evaporating  a  neutralised  Wackenroder's  solution  with  as  much  of 
free  acid.  Lewes  obtained  salts  by  concentrating  in  a  vacuum  Wack- 
enroder's solution  half  neutralised  with  baryta-water  or  potassium 
hydroxide  ;  but  he  obtained  a  mixture  of  tetra-  and  penta-thionates, 
and  finally  pentathionate,  and  the  potassium  salt  was  of  variable  com- 
position. The  author  succeeded  in  obtaining  well-formed  salts,  by 
evaporating  down  the  half-neutralised  solution,  with  carbonates  of  the 
weak  bases,  such  as  zinc,  and  filtering  off  the  sulphur  and  excess  of 
carbonate.  By  this  means,  an  acid  liquid  is  produced,  which,  when 
heated  in  small  quantities  in  a  test-tube,  explodes,  yielding  sulphur, 
zinc  sulphide,  sulphurous  acid,  and  sulphuretted  hydrogen ;  if,  how- 
ever, the  solution  is  slowly  evaporated  at  a  low  temperature,  the  whole 
solidifies  on  cooling  to  a  crystalline  mass,  consisting  of  non-deliquescent 
crystals.  The  zinc  salt  is  soluble  in  water;  the  didymium  compound 
forms  hard  sandy  transparent  rose-coloured  crystals,  of  acid  reaction, 
soluble  in  water,  but  precipitated  from  its  solution  as  a  red  powder  by 
alcohol.  The  manganese  salt  is  pale  red,  soluble  in  water,  and  deli- 
quescent. All  the  salts  can  be  preserved  unaltered,  but  at  100°  sulptmr 
is  separated,  as  a'so  sulphurous  acid  and  sulphuretted  hydrogen. 
Lewes'  compounds,  when  decomposed,  do  not  produce  sulphuretted 
hydrogen,  and  therefore  they  cannot  be  identical  with  those  obtained 
by  the  author.  E.  W.  P. 

New  Selenium  Compounds.  By  C.  A.  Camekon  and  E.  W. 
Daw  (Ohem.  Neivs^  44,  63 — 04). — Mercuric  selenate^  HgSe04,  a 
white  crystalline  salt,  obtained  by  the  action  of  selenic  acid  on  mer- 
curic oxide  or  mercuric  acetate.  It  dissolves  in  selenic,  sulphuric, 
nitric,  and  hydrochloric  acids,  but  is  decomposed  by  water,-  with  for- 
mation of  a  basic  salt  and  liberation  of  selenic  acid. 
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Basic  mercuric  selenate,  HgSe04(HgO)2,  prepared  by  tlie  action  of 
water  on  the  neutral  salt,  or  by  addition  of  selenic  acid  or  a  solution  of 
a  selenate  to  a  solution  of  mercuric  acetate,  is  a  red  compound, 
soluble  in  selenic,  sulphuric,  nitric,  and  hydrochloric  acids,  but 
only  sparingly  soluble  in  water.  The  acid  mercuric  selenate  does  not 
appear  to  exist. 

Mercurous  selenate,  Hg2Se04,  is  a  greyish-white  amorphous  substance, 
obtained  by  adding  selenic  acid  or  an  alkaline  selenate  to  mercurous 
nitrate.  It  very  rapidly  darkens  when  exposed  even  to  diffused  day- 
light, is  insoluble  in  hydrochloric  acid,  and  but  slightly  soluble  in 
water.  Nitric  acid  converts  it  into  mercuric  selenate,  with  evolution 
of  nitric  oxide. 

Dimercurammonium  selenate,  (NHg2)2Se042H20,  obtained  by  treating 
neutral  mercuric  selenate,  or  the  freshly  prepared  basic  selenate,  with 
strong  ammonia  and  diluting  the  solution,  is  a  white  compound, 
which  darkens  when  exposed  to  light,  and  dissolves  in  hydrochloric 
acid  or  strong  ammonia.     When  heated,  it  is  decomposed. 

When  selenic  acid  is  heated  with  an  excess  of  metallic  mercury,  a 
selenite  and  not  a  selenate  is  produced,  thus:  Hg  +  H2Se04  = 
HgSeOa  -f  H2O.  When,  on  the  other  hand,  the  selenic  acid  is  in 
excess,  the  selenite  is  decomposed,  and  a  selenate  is  formed.  The 
product  usually  consists  of  a  mixture  of  the  two  salts.  The  authors 
were  unable  to  obtain  an  acid  mercuric  selenite. 

Mercuric  selenocyanate,  Hg(CySe)2,  is  obtained  as  a  white  felt-like 
mass  by  adding  potassium  selenocyanate  to  mercuric  acetate.  It 
dissolves  freely  in  solutions  of  alkaline  cyanides,  thiocyanates  and 
selenocyanates,  and  mercuric  chloride,  with  which  it  forms  double 
salts.  It  darkens  when  exposed  to  light,  decomposes  at  100°,  and 
when  strongly  heated,  burns  in  the  same  remarkable  way  as  the 
thiocyanate. 

Mercurous  seleno-cyanate,  Hg2(CySe)2,  an  olive-green  compound, 
which  decomposes  at  100°,  is  obtained  by  adding  a  solution  of  an 
alkaline  selenocyanate  to  one  of  mercurous  nitrate. 

Ammonium  selenocyanate,  NH4CySe,  described  by  Crookes,  may  be 
obtained  by  digesting  a  mixture  of  potassium  selenocyanate  and 
ammonium  sulphate  in  alcohol.  Attempts  to  form  selenurea  gave 
unsatisfactory  results. 

Fotassium.  selenocyanate  and  Mercuric  cyanide,  KCySe  +  HgCy2,  is 
obtained  in  long  prismatic  crystals,  unaltered  by  exposure  to  the 
air,  by  adding  a  strong  solution  of  mercuric  cyanide  to  an  aqueous, 
or  better,  an  alcoholic  solution  of  potassium  selenocyanate.  It  is  only 
slightly  soluble  in  cold  water  and  still  less  in  alcohol,  but  dissolves 
in  both  liquids  when  heated ;  sparingly  soluble  in  ether.  When  it  is 
heated  with  dilute  hydrochloric  acid,  hydrocyanic  acid  is  given  off  and 
selenium  separates  out. 

JPotassium  selenocyanate  and  mercuric  thiocyanate,  KCySe  + 
Hg(CyS)2,  obtained  when  an  aqueous  solution  of  potassium  seleno- 
cyanate is  heated  with  mercuric  thiocyanate,  forms  long  prismatic 
colourless  crystals,  permanent  in  the  air,  somewhat  soluble  in  boiling 
water  and  alcohol,  and  slightly  soluble  in  boiling  ether.  The  com- 
pound gives  the  thiocyanate  reaction  with  ferric  chloride,  and  when 
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heated  with  hydrochloric  acid,  is  decomposed  with  separation  of  sele- 
nium and  evolution  of  hydrocyanic  acid. 

Fotassiomercuric  selenocyanate,  KCySe,Hg(CySe)2,  is  obtained 
in  long  six-sided  prismatic  crystals  by  dissolving  mercuric  seleno- 
cyanate  in  a  hot  solution  of  potassium  selenocyanate,  and  leaving  the 
liquid  to  cool.  It  is  readily  soluble  in  water  and  hot  alcohol,  but  dis- 
solves only  to  a  slight  extent  in  cold  alcohol.  This  salt  was  not 
analysed  quantitatively. 

Potassium  selenocyanate  and  Mercuric  iodide,  KCySe  +  Hg'l2,  a 
white  crystalline  salt,  obtained  by  dissolving  mercuric  iodide  in  an 
aqueous  or  alcoholic  solution  of  potassium  selenocyanate,  and  leaving 
the  liquid  to  cool.  It  is  only  slightly  soluble  in  cold  water  and  alcohol, 
but  dissolves  readily  in  these  liquids  when  heated.  When  it  is  treated 
with  hydrochloric  acid,  mercuric  iodide  is  at  first  separated,  but  this 
dissolves  in  excess  of  acid,  giving  a  colourless  solution,  which  gives  off 
hydrocyanic  acid,  and  deposits  selenium  when  heated.  The  cor- 
responding mercurous  compound  could  not  be  obtained.  When  mer- 
curous  iodide  is  treated  with  potassium  selenocyanate,  metallic  mer- 
cury is  separated,  and  the  double  mercuric  compound  formed. 

Potassium  selenocyanate  aiid  Mercuric  chloride,  KCySe  +  HgCl2,  is 
obtained  as  a  white  crystalline  salt,  by  adding  an  aqueous  solution  of 
mercuric  chloride  drop  by  drop  to  an  aqueous  or  alcoholic  solution  of 
potassium  selenocyanate,  until  the  precipitate  at  first  formed  is  no 
longer  re-dissolved.  When,  as  in  Crookes's  experiments,  an  excess  of 
mercuric  chloride  is  added,  a  yellow  compound  of  mercuric  seleno- 
cyanate and  chloride  is  produced.  The  corresponding  bromine  com- 
pound may  be  prepared  in  a  similar  manner.  It  forms  long  fiat  pris- 
matic crystals.  Both  compounds  dissolve  in  hot  alcohol  and  water, 
but  are  only  slightly  soluble  in  these  liquids  when  cold. 

All  the  above  compounds  may  be  obtained  by  boiling  selenium  with 
the  proper  proportion  of  potassium  cyanide  in  aqueous  solution, 
adding  the  mercuric  salt,  filtering  whilst  hot,  and  leaving  the  liquid 
to  cool.  C.  H.  B. 

A  New  Series  of  Phosphates  and  Arsenates.  By  E.  Filhol 
and  Senderens  {Gompt.  rend.,  93,  388). — Berthelot  and  Louguinine 
have  observed,  that  in  order  to  attain  a  solution  neutral  to  colour  tests, 
1*5  equivalents  of  sodium  hydroxide  must  be  added  to  one  equivalent 
of  phosphoric  acid.  The  authors  have  obtained  from  such  a  solution 
a  sesquisodic  phosphate  (P205)23NaOH  +  H^O  separating  out  from  a 
thick  viscid  liquid,  like  honey;  it  is  very  soluble  and  slightly  deliques- 
cent. An  analogous  sesquisodic  arsenate  was  obtained,  resembling 
the  phosphate  in  appearance.  V.  H.  V. 

Solubility  of  Silver  in  Presence  of  Iodides.  By  A.  Ditte 
(Gompt.  rend.,  93,  415 — 418). — It  has  recently  been  shown  by  Ber- 
thelot that  metals  which  are  not  altered  by  the  oxygen  of  the  air  are 
readily  oxidised  when  some  compound  is  introduced  which  unites  with 
evolution  of  heat  with  the  oxide  of  the  metal  (this  vol.,  p.  791).  Thus 
silver,  which  is  not  attacked  at  ordinary  temperatues  by  dry  or  moist 
oxygen,  if  introduced  into  a  5  :  100  solution  of  potassium  iodide,  becomes 
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covered  after  a  short  time  with  fine  crystals  of  silver  iodide ;  and  in  a 
more  concentrated  solution  is  converted  into  a  friable  mass  of  the 
iodide.  This  reaction  is  easily  accounted  for  by  thermochemical  con- 
siderations ;  from  the  combination  of  oxygen  with  silver,  7-0  cals.  are 
evolved,  but  the  reaction,  Ag^O  (solid)  +  2K1  (dissolved)  =  2KH0 
(dissolved)  +  2Ag[  evolves  36-8  cals.  Oxygen  is  absorbed  by  the 
silver  in  contact  with  the  potassium  iodide,  and  that  this  is  really  the 
case  is  shown  by  the  fact  that  if  the  metal  is  only  partly  immersed, 
the  formation  of  the  silver  iodide  is  more  marked  at  the  point  of  con- 
tact of  the  metal  and  liquid.  Or,  again,  if  a  plate  of  silver  is  intro- 
duced into  a  solution  of  potassium  iodide  from  which  the  air  has  pre- 
viously been  removed  by  boiling,  and  the  solution  is  kept  in  a  sealed 
flask,  the  metal  remains  unaltered.  Although  the  free  potassium 
hydroxide  liberated  in  the  above  reaction  absorbs  carbonic  anhydride 
from  the  air,  and  the  liquid  is  always  slightly  alkaline,  yet  this  in  no 
way  influences  the  result,  for  potassium  carbonate  will  not  decompose 
silver  iodide.  If  the  potassium  iodide  solution  be  too  concentrated, 
the  silver  iodide  will  dissolve  as  a  double  compound  of  the  iodides  of 
potassium  and  silver,  2(AgIKI),H20,  but  on  adding  water,  the  silver 
iodide  is  precipitated.  With  sodium  iodide,  the  reaction  is  more 
marked  than  with  the  potassium  salt.  Deville  has  shown  that  silver 
decomposes  potassium  iodide  melted  in  a  porcelain  crucible  ;  the  potas- 
sium is  oxidised  and  combines  with  the  silica  of  the  porcelain, 
even  reducing  it  to  silicon,  but  if  there  is  free  access  of  air  within  the 
crucible,  the  silver  is  attacked  and  converted  into  the  iodide.  Analo- 
gous reactions  take  place  in  the  case  of  mercury,  but  gold  is  unattacked 
by  potassium  iodide  in  a  state  of  fusion  in  contact  with  the  oxygen  of 
the  air.  Y.  H.  Y. 

Solubility  of  Magnesium  Carbonate  in  Water  Charged 
with  Carbonic  Acid.  By  M.  Engel  and  J.  Yille  (Compt.  rend., 
93,  340 — 341). — The  authors  allude  to  the  discordant  results  obtained 
by  former  experimenters  ;  they  have  determined  the  solubility  of  mag- 
nesium carbonate  in  water  charged  with  carbonic  acid,  first,  as  a 
function  of  the  pressure,  secondly,  as  a  function  of  the  temperature. 
The  results  are  given  in  the  tables  below  : — 


Pressure  in 
atmospheres. 

1-0     

Temperature. 
19-5 

Quantity  of 
carbonate 
by  a  litre 

25-79  1 

33-11 

37-3 

43-5 

46-2 

48-51 

51-2 

56-59 

28-45 
25-79 

magnesium 
dissolved 
of  water. 

grams. 

2-1     

19-5 

3-2    

19-7 

4-7    

19-0 

5-6    

6-2    

19-2 

19-2 

)? 

7-5    

19-5 

9-0    

18-7 

Pressure  in  mm. 

751     

763    

13-4 

19-5 

J) 
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Pressure  in  mm.  Temperature. 

762     29-3 

764    46-0 

764    62-0 

765    70-0 

765    82-0 

765    90-0 

765    100-0 


Quantity  of 

magnesium 

carbonate  dissolved 

by  a  litre  of  water. 

21-945 

grams. 

15-7 

10-35 

8-1 

4-9 

2-4 

— 

V.  H.  y. 


Anhydrous  Gallium  Chlorides.  By  L.  de  Boisbaudran  {Compt. 
rend.,  93,  294 — 297  and  329— 331).— Gallium  is  easily  attacked  in 
the  cold  by  dry  chlorine,  with  considerable  evolution  of  heat;  this  re- 
action is  best  effected  by  passing  a  current  of  the  gas  over  the  metal 
enclosed  in  a  horizontal  tube  of  glass  subdivided  into  several  sections 
by  drawing  it  out.  To  obtain  the  lower  chloride,  the  reaction  is  stopped 
when  only  a  portion  of  the  metal  is  attacked  ;  by  distilling  the  salt  of 
one  section  into  another,  during  the  passage  of  the  chlorine,  the  higher 
chloride  is  formed.  From  analyses,  the  author  assigns  to  the  lower 
chloride  the  formula  of  a  dichloride,  GraCl2.  The  action  of  water  on  this 
chloride  is  remarkable,  and  varies  with  the  conditions  of  experiment. 
When  the  salt  is  exposed  to  a  damp  atmosphere,  it  liquefies  quickly 
and  is  converted  into  a  thick  white  syrup  with  slight  evolution  of 
gas ;  on  mixing  water  with  the  salt,  a  flocculent  chocolate  precipitate 
is  formed,  with  violent  evolution  of  gas ;  towards  the  end  of  the  re- 
action, the  precipitate  becomes  white,  resembling  gallium  oxide.  It 
appears  from  this  that  there  exists  a  gallium  oxychloride,  inter- 
mediate between  the  sesquioxide  and  trichloride.  Gallium  dichloride 
melts  at  about  164^,  and  boils  at  about  535°,  it  exhibits  the 
phenomenon  of  superfusion  to  a  remarkable  degree.  In  the  solid 
state,  it  forms  semi-opaque  white  crystals,  which  fuse  to  a  colourless 
liquid,  becoming  grey  after  solidification ;  this  grey  colour  is  always 
produced  when  the  dichloride  is  heated,  and  the  author  inclines  to 
the  belief  that  this  change  is  due  to  an  isomeric  modification.  Gal- 
lium trichloride,  prepared  by  the  process  described  above,  has  the  com- 
position Ga2Cl6,  corresponding  with  the  oxide  Ga^Oa.  This  salt 
melts  at  75-5°,  and  boils  at  about  215 — 220°,  exhibiting  the  phenome- 
non of  superfusion  even  more  markedly  than  the  dichloride.  In 
external  appearance  the  crystals  of  the  trichloride  resemble  those  of 
the  dichloride.  The  salt,  when  liquefied,  absorbs  gases  very  rapidly, 
which  are  disengaged  in  small  bubbles  at  the  moment  of  crystallisa- 
tion. The  vapour- density  of  the  salt  was  found  to  be  11*9  at  273°, 
theory  requiring  12*2  for  the  formula  Ga^Cle ;  at  higher  temperatures 
it  appears  that  the  salt  is  dissociated.  Liquid  gallium  trichloride  has 
a  sp.  gr.  =  2*36  at  80°,  referred  to  water  at  the  same  temperature. 
Exposed  to  the  air,  the  salt  fumes  considerably,  and  finally  deliquesces  ; 
the  liquid,  when  evaporated  at  a  gentle  heat,  dries  into  an  amorphous 
mass  ;  it  then  absorbs  a  further  quantity  of  water,  and  is  converted 
into  a  gelatinous  substance  resembling  hydrated  silica.        V.  H.  Y. 
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Actinium,  a  New  Metal.  By  T.  L.  Phipson  (Chem.  News,  44, 
138,  also  Gompt.  rend.,  93,  387 — 388). — The  zinc  pigment  exhibiting 
the  curious  actinic  phenomenon  previously  described,  is  first  treated  with 
acetic  acid,  which  dissolves  out  most  of  the  iron,  manganese,  magnesium, 
calcium,  and  zinc  oxide,  and  then  with  dilute  hydrochloric  acid.  The 
residue  is  well  washed,  heated  with  aqua  regia,  and  the  solution 
filtered  from  undissolved  barium  sulphate.  The  filtrate  is  diluted, 
mixed  with  an  excess  of  sodium  hydroxide  and  boiled,  zinc  oxide 
remains  in  solution,  whilst  actinium  oxide  is  precipitated.  The  latter 
is  redissolved  in  hydrochloric  acid,  and  again  precipitated  with  sodium 
hydroxide ;  this  treatment  is  repeated  two  or  three  times.  Finally  the 
actinium  oxide  is  dissolved  in  a  considerable  excess  of  hydrochloric 
acid,  the  solution  neutralised  with  ammonia,  and  filtered  from  any 
precipitated  ferric  hydrate.  Ammonium  sulphide  added  to  the  filtrate 
throws  down  actinium  sulphide  as  a  bulky  canary-yellow  precipitate, 
insoluble  in  excess  of  the  precipitant,  very  slightly  soluble  in  acetic 
acid,  but  readily  soluble  in  dilute  mineral  acids.  When  exposed  to 
direct  sunlight  it  rapidly  darkens,  finally  becoming  quite  black,  but  if 
covered  with  a  piece  of  ordinary  window  glass  the  exposure  to  light 
has  no  effect.  Hydrated  actinium  oxide  is  a  bulky  white  precipitate, 
more  gelatinous  than  zinc  oxide,  only  slightly  soluble  in  sodium  hydr- 
oxide, and  not  precipitated  by  ammonia  in  presence  of  ammonium 
salts.  It  dissolves  readily  in  acids,  does  not  alter  when  exposed  to 
the  air,  and  is  not  acted  on  by  light.  The  anhydrous  oxide  has  a  pale 
fawn-coloured  tint,  is  not  volatile,  and  does  not  decompose  when 
heated.  The  zinc  pigment  employed  contained  as  much  as  4  percent, 
of  the  new  metal.  C.  H.  B. 

Conduct  of  Finely  Divided   Iron   towards  Nitrogen.    By 

I.  Remsen  (Am.  Chem.  J.,  3,  134 — 138). — The  author  describes  a 
number  of  experiments  leading  to  the  conclusion  that  when  iron 
reduced  by  hydrogen  and  certain  organic  substances  is  heated  with 
metallic  sodium  in  an  atm^osphere  of  hydrogen,  a  cyanide  is  readily  formed. 
The  action  is  similar  to  that  which  gives  rise  to  the  formation  of 
potassium  cyanide  in  blast  furnaces,  where  the  potassium  is  supplied 
from  the  fuel,  nitrogen  is  always  present  in  large  quantity,  and  the 
iron  is  constantly  passing  from  the  state  of  oxide  to  that  of  metal. 

H.  W. 

Chromammonium  Compounds.  By  0.  T.  Cheistensen  (/.  pr. 
Chem.  [2],  24,  74 — 92). —  The  author  describes  a  series  of  compounds 
derived  from  the  roseochromium  compounds  (/.  jpr.  Chem.  [2],  23, 
26),  which  contain  nitro-groups  analogous  to  those  of  the  cobalt  com- 
pounds ;  these  the  author  styles  xanthochromium  compounds. 

Xanthochromic  Chloride  (N02)2Cr2(NH3)ioCl4. — This  compound  is 
prepared  from  purpureochromic chloride,  as  follows: — 20  grams  of  the 
chloride  are  treated  with  300  c.c.  of  water  and  a  few  drops  of  nitric 
acid,  and  the  solution  is  heated  until  all  is  dissolved.  It  is  then  left 
at  rest,  and  should  any  unaltered  purpureochromic  chloride  separate 
out,  it  is  filtered  off  and  treated  as  before.  To  the  solution  of  roseo- 
chromic  chloride  obtained  in  this  way,  40 — 50  grams  of  pure  sodium 
nitrite  and  25  c.c.  of  dilute  hydrochloric  acid  are  added,  and  the  mix- 
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tnre  stirred,  when  a  yellow  crystalline  precipitate  of  xanthoclirominni 
chloride  separates  out ;  this  is  collected,  washed  with  water  and  with 
alcohol,  and  dried  at  the  ordinary  temperature.  In  order  to  purify  it, 
the  chloride  is  dissolved  in  water  and  filtered  into  a  solution  of  am- 
monium chloride  ;  the  precipitated  xanthochloride  is  collected,  washed 
with  water  to  remove  ammonium  chloride,  then  with  alcohol,  and  dried 
at  the  ordinary  temperature. 

Xanthochromic  chloride  is  a  yellow  crystalline  powder  composed  of 
microscopic  octohedrons ;  it  is  more  soluble  in  water  than  the  purpureo- 
chromic  chloride,  and  less  soluble  than  the  roseochromic  compound. 
Its  aqueous  solutions  are  decomposed  by  exposure  to  light  or  by  boil- 
ing, forming  chromic  hydroxide.  Weak  acids  liberate  nitrous  acid  from 
it,  and  hydrochloric  acid  converts  it  into  chloropurpureochromic  chlo- 
ride. Sodium  hydroxide  dissolves  it,  forming  a  solution  which  probably 
contains  xanthochromic  hydrate,  and  from  which  chromic  hydroxide 
separates  on  boiling;  ammonia  is  also  evolved.  Aqueous  ammonia 
has  no  action  on  xanthochromic  chloride. 

Cold  aqueous  solutions  of  xanthochromic  chloride  give  the  follow- 
ing reactions : — 

(1.)  With  'platinum  chloride^  a  yellow  crystalline  precipitate  con- 
sisting of  needles  or  prismatic  crystals.  (2.)  With  hydrogen  fluo- 
silicate,  no  precipitate,  but  the  salt  is  decomposed.  (3.)  With  the 
double  chloride  of  sodium  and  mercury,  a  yellowish-red  crystalline  pre- 
cipitate. (4.)  No  precipitates  with /erro-  or  ferri-cyanide  of  potassium 
(5.)  With  potassium  chromate  and  dichromate,  beautiful  yellow  precipi- 
tates. (6.)  With  sodium  dithionate,  a  yellow  crystalline  precipitate, 
consisting  of  microscopic  needles.  This  reaction  is  very  characteristic 
for  xantho-compounds,  and  serves  to  distinguish  them  from  the  roseo- 
chromic compounds.  (7.)  With  potassium  and  animonviim  chlorides, 
'potassium  bromide,  iodide,  and  nitrate,  precipitates  are  obtained  of  the 
chloride,  bromide,  iodide,  and  nitrate  respectively. 

Xanthochromic  bromide,  Br4(N02).>Cr2(N"H3)io,  resembles  the  chloride 
in  its  form  and  properties,  and  gives  precipitates  with  platinum 
bromide  and  the  double  bromide  of  'mercury  and  potassium . 

Xanthochromic  iodide,  l4(N02)2Cr.(NIl3)in,  forms  a  reddish-yellow 
precipitate,  consisting  of  red  octohedrons.  It  is  sparingly  soluble  in 
water,  and  gives  precipitates  with  platinum  chloride  and  potassium 
mercuric  iodide. 

Xanthochromic  nitrate,  (]S'02)2Cr2(NH3)io(N03)4,  maybe  prepared  by 
acting  on  the  chloride  with  potassium  or  ammonium  nitrate,  or  like 
the  chloride,  from  roseochfomic  chloride  by  substituting  nitric  acid 
for  hydrochloric  acid.  It  is  a  yellow  crystalline  powder,  consisting  of 
microscopic  octohedrons,  is  less  soluble  in  water  than  the  chloride. 
Its  reactions  with  the  above  reagents  are  similar  to  those  of  the  chlo- 
ride. When  boiled  with  hydrochloric  acid  it  is  converted  into  chloro- 
purpureochromic chloride. 

Xanthochromic  sulphate,  (N02)2Cr2(NIl3)  10(804)2  +  2H2O,  is  prepared 
by  triturating  the  chloride  with  silver  sulphate  and  a  little  water.  It 
is  precipitated  from  the  filtrate  by  alcohol.  It  is  a  yellow  crystalline 
salt,  more  soluble  in  water  than  any  of  the  above  salts.  Haloid  com- 
pounds of  potassium  and  ammonium  produce  precipitates  of  the  xantho- 
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chrom-haloid  compounds.  At  100°,  it  loses  1  mol.  of  water,  and  tbe 
second  is  liberated  with  decomposition. 

Xanthochromic  dithionate,  (N02)2Cr2(NH3), 0(8206)2  +  2E[-,,0,  maybe 
prepared  by  precipitating  any  soluble  xanthochromium  compound  with 
sodium  dithionate.  It  is  a  yellow  crystalline  salt,  insoluble  in  cold 
water,  by  which  it  is  partially  decomposed  on  standing,  and  com- 
pletely on  boiling,  into  chromium  hydroxide.  It  loses  its  water  of 
crystallisation  at  100°. 

Xanthochromic  chromate^  (N02)2Cr2(NH3)io(Cr07)2,  is  a  yellow  crys- 
talline salt,  very  sparingly  soluble  in  water,  and  decomposed  by  boiling 
with  water,  and  yields  chloropurpureochromic  chloride  when  boiled 
with  hydrochloric  acid. 

Xanthochromic  dichromate^  (N02)2Cr2(NH3)io(Cr206)2,  forms  yellow 
crystalline  shining  leafy  crystals,  which  resemble  lead  iodide.  It  is 
very  sparingly  soluble  in  water,  by  which  it  is  decomposed  in  a  similar 
manner  to  the  chromate. 

Xanthochromic  platinochloride,  (N'02)2.Cr2(NH3)ioCl4,2PtCl4,  is  ob- 
tained as  a  yellow  crystalline  precipitate.  It  is  insoluble  in  water,  but 
dissolves  in  dilute  hydrochloric  acid  apparently  with  decomposition. 
By  boiling  with  concentrated  acid,  it  is  converted  into  chloropurpureo- 
chromic chloride. 

Xanthochromic  mercuric  chloride,  (N02)2.Cr2(NH3)ioCl4,4HgCl2,  forms 
a  yellowish-red  precipitate,  consisting  of  needle-shaped  crystals.  It  is 
decomposed  slowly  by  water,  is  soluble  in  dilute  hydrochloric  acid,  and 
is  decomposed  by  boiling  with  this  acid. 

Xanthochromic  Carbonate,  (N02)2Cr2(I^H3)  10(003)2.— This  salt  has 
not  been  analysed,  owing  to  its  instability.  It  is  obtained  by  decom- 
posing xanthochromic  chloride  with  silver  carbonate.  It  is  precipi-  .jj 
tated  from  the  filtrate  by  addition  of  alcohol  as  a  yellow  crystalline 
precipitate.  It  is  easily  soluble  in  water,  and  its  aqueous  solations 
give  reactions  similar  to  the  chloride. 

Xanthochromic  Hydroxide. — An  alkaline  solution  of  this  compound  is 
obtained  by  triturating  the  chloride  with  moist  silver  oxide.  Its  solu- 
tion produces  precipitates  in  solutions  of  metallic  salts  like  the  alkalis, 
and  ^antho  salts  are  obtained  by  neutralisation  with  acids.  Potas- 
sium hydroxide  is  formed,  and  ammonia  liberated  when  the  solution  of 
the  hydroxide  is  added  to  potassium  or  ammonium  chloride. 

P.  P.  B. 

Cobaltamines.  By  Pouumbaru  (Compt.  rend.,  93,  342—345). — 
When  tbe  hydrogen  and  normal  roseocobaltamine  pyrophosphates  are 
heated  in  sealed  tubes  at  175°  in  presence  of  water  they  lose  ammonia, 
and  are  converted  into  an  insoluble  phosphate  of  the  formula 

P206.C0203(NH3)4. 

This  salt  crystallises  in  blue  rectangular  plates;  when  treated  with 
hydrochloric  acid,  it  is  decomposed  into  cobalt  and  luteocobaltamine 
chlorides.  If  the  pyrophosphate  is  heated  at  225°  instead  of  175°, 
violet  crystals  are  obtained,  P205(CoO)2N2lIgO  +  H2O,  soluble  in 
cold  hydrochloric  acid,  and  reprecipitated  by  ammonia,  but  redissolved 
by  excess  of  the  latter.  Tbis  aramoniacal  solution  absorbs  oxygen 
from  the  air,  and  is  converted  into  oxycobaltic  chloride  and  phosphate 
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of  formula  P205[Coo04(NH3)io].  By  deoxidation  this  phosphate  is  con- 
verted into  a  brick-red  roseocobaltamine  phosphate,  of  formula 
P205[Co203(NH3)io],  which,  heated  in  sealed  tubes,  is  converted  into  a 
double  phosphate  of  cobalt  and  roseocobaltamine  of  formula 

Po05(C02O3)(NH3)3. 

The  luteocobaltamine  pyrophosphate  undergoes  the  same  series  of 
reactions.  The  author  remarks  that  in  the  different  phosphates  and 
pyrophosphates  the  groupings  Co.>03(NH3)i2  and  Co203(NH3)io  take 
the  place  of  SHxO,  and  the  same  property  is  noticeable  in  the  nitrates, 
sulphates,  and  o.ther  salts  studied  by  Fremy.  It  appears  that  the 
groupings  Co2(NH3)io  and  Co2(NH3)i3  act  as  trivalent  radicals. 

V.  H.  y. 

Action  of  Arsenio  and  Phosphoric  Acids  on  Sodium 
Tungstates,   and   a    New  Method   of  Analysing    Tungstates. 

By  J.  Lefort  (/.  Fharm.  Ghlm.  [5],  4,  221—224). — Phosphoric 
and  arsenic  acids  appear  to  act  on  alkaline  tungstates  in  a 
manner  similar  to  that  of  the  organic  acids.  In  order  to  estimate 
tungstic  acid  the  author  employs  a  solution  of  quinine  sulphate  or 
acetate.  The  solution  of  the  alkaline  tuno^state  is  acidified  with  nitric 
acid,  quinine  solution  added,  and  the  liquid  left  at  rest.  The  pre- 
cipitate is  filtered  off,  washed  with  cold  water,  dried,  and  ignited 
at  a  red  heat,  with  frequent  addition  of  a  few  drops  of  concentrated 
nitric  acid.  The  residue  is  tungstic  acid.  Alkaline  mono-,  di-,  tri-, 
and  meta-tungstates  give  strictly  corresponding  quinine  compounds, 
and  it  is  thus  possible  to  ascertain,  from  the  percentage  amount  of 
tungstic  acid  in  the  precipitate,  the  nature  of  the  tungstate  analysed. 
At  10°,  a  hundred  parts  of  water  dissolve — 

Quinine  monotungstate O'OIO  part. 

„        bitungstate    0*012      ,, 

„        tritungstate O'Oll      „ 

,,       metatungstate 0*008      „ 

The  solubility  of  the  quinine  salt  decreases  as  the  proportion  of  acid 
increases.  When  sodium  mono-  or  bi-tungstate  is  heated  with  a  large 
excess  of  tungstic  acid,  no  tungstate  is  produced  containing  relatively 
more  acid  than  the  quadri-  or  meta-tungstate.  C.  H.  B. 

Action  of  Oxygen  on  Mercury  at  the  Ordinary  Tempera- 
ture. By  E.  Amagat  {Comiit.  rend.,  93,  308).— The  author  has 
varied  his  experiments  which  led  him  to  maintain,  contrary  to  the 
generally  received  opinion,  that  dry  mercury  and  dry  oxygen  have  no 
action  one  on  another,  and  has  arrived  at  the  same  result  (compare 
this  vol.,  p.  782).  Inasmuch  as  this  received  opinion  is  based  on  a 
statement  of  Regnault,  in  his  memoir  on  the  compressibility  of  gases, 
the  author  quotes  a  passage  from  the  later  works  (G^uvres,  2,  237),  to 
show  that  Regnault  himself  contradicts  the  error  promulgated  in  the 
various  text-books.  V.  H.  V. 


VOL.  ^L.  4i  f 
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Mineralogical   Chemistry. 


Mineralogical  Notices.  By  B.  Silliman  (Sill  Am.  J.  [3],  22, 
198 — 205). — This  paper  contains  descriptions:  (1)  Of  vanadates 
and  other  minerals  from  Arizona. — (a.)  Vanadinite,  (PbCl2,3Pb3V208), 
occurs  in  comparative  abundance  in  the  "  Silver  District "  of  Yuma 
County,  Arizona,  in  the  Hamburg,  Princess,  and  Red  Cloud  Mines, 
forming  small  but  beautiful  crystals,  having  an  orange-red,  reddish- 
yellow,  or  bronze  colour,  and  high  lustre.  It  is  found  also  in  the 
"Vulture  District,"  between  the  Hassayampa  river  on  the  west,  and 
Agua  Fria  on  the  east,  and  extending  in  a  north  and  south  direction 
from  the  Vulture  Mine  to  the  Antelope  Mountains  ;  farther  in 
Farley's  "  Collateral  Mine,"  about  20  miles  north-east  of  Vulture  ; 
and  in  the  Montezuma  lead-mine,  11  miles  east  of  Vulture  and  south- 
east of  Collateral,  in  drusy  crusts  of  a  deep  yellow  and  brown  colour 
on  masses  of  cerussite. 

JJescloizite  (?),  PbClgjSOPbaVgOT  (?). — A  mineral  which  may  prove 
to  be  identical  with  this,  occurs  amongst  the  ores  of  the  Collateral 
Mine,  in  blue-black  and  brownish-black,  semi-transparent  and  very 
brilliant  crusts,  the  individuals  being  imperfectly  developed.  Hard- 
ness about  3 — 3*5  ;  streak,  yellow  to  brownish-yellow.  It  reacts  very 
strongly  for  vanadium  and  lead,  and  exhibits  the  reactions  of  copper, 
manganese,  and  zinc.  Heated  in  a  closed  tube  it  melts  and  gives  off 
water. 

Volborthdte  {?). — A  specimen  provisionally  referred  to  this  species 
was  found  amongst  the  products  from  the  Collateral  Mine,  forming 
small  botryoidal  masses,  adhering  to  the  polished  faces  of  deep  red 
quartz  crystals.  In  thin  scales  the  mineral  is  transparent  and  of  a 
clear  olive-green  colour.  Lustre,  vitreous  and  dlill.  Streak,  bright 
yellow.  No  crystals  were  detected.  Heated  alone  in  a  tube,  it  melts 
readily  and  adheres  to  the  glass,  but  does  not  give  off  water.  Dis- 
solves in  dilute  hydrochloric  acid  to  a  greenish  solution,  from  which 
alcohol  throws  down  tufts  of  lead  chloride.  On  charcoal,  it  fuses  to  a 
black  shining  bead,  which  gives  off  lead  fumes,  and  exhibits  copper 
when  crushed.  With  soda,  it  gives  a  bead  of  lead,  enclosing  copper. 
On  gently  heating  the  assay,  the  charcoal  becomes  stained  with  zinc 
oxide. 

An  anhydrous  cryptocrystalline  mineral  containing  vanadium, 
occurs  amongst  the  "  Collateral  "  ores.  It  varies  in  colour  from  light 
>  yellow  to  black-brown  ;  gives  the  reactions  of  Domeyko's  cliileAtey  but 
is  not  a  clay-like  mineral.  It  readily  yields  a  globule  of  lead  contain- 
ing copper. 

Mottramite  {?). — To  this  species  perhaps  belongs  a  hydrated 
mineral,  very  rich  in  vanadic  acid,  and  giving  the  reactions  of  lead, 
copper,  and  chlorine,  which  occurs  in  amorphous  yellow-green  masses 
at  "  the  Frenchman's  Mine  "  in  a  deeply  iron-stained  gold-bearing 
quartz  vein,  about  18  inches  thick.  The  same  vein  contains  a  buft'- 
coloured  substance  rich  in  vanadinite. 
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Mimetite  or  Mimetesite,  PbCl2,3Pb3As208,  occurs  in  considerable 
masses  north  of  the  Domingo  Mine,  on  Castle  Creek,  in  the  extreme 
north-west  of  the  Vulture  District. 

Wulfenite  (lead  molybdate)  occurs  at  the  Red  Cloud  Mine,  in  large 
very  solid  tabular  crystals,  having  a  rich  orange-yellow  to  orange-red 
colour  and  brilliant  lustre.  In  the  Melissa  Mine  in  Silver  District, 
adjacent  to  the  Red  Cloud,  wulfenite  is  found  in  octagonal  prismatic 
crystals,  having  a  pure  orange-red  colour.  The  Rover  Mine  in  the 
same  district  yields  wulfenite  of  a  somewhat  lighter  orange-red  colour. 

Crocoite- group. — Three,  if  not  four,  of  the  species  of  this  group, 
occur  amongst  the  ores  of  the  Vulture  region,  especially  in  the 
"Collateral"  and  "  Chromate  "  veins.  These  two  veins,  together 
with  the  "  Blue  Jay  "  and  the  '"  Phoenix  Mine,"  form  a  group  of 
singular  mineralogical  interest,  furnishing,  among  moi'e  common 
minerals,  the  species  crocoite,  phoenicochroite,  vauquelinite,  joassite  (?), 
vanadinite,  volborthite  (?),  descloizite  (?),  chileite  (?),  and  wulfenite. 
Vauquelinite,  Pb^CuCraOg,  occurs  abundantly,  associated  with  gale- 
nite  and  crocoite,  in  a  gold  quartz  gangue  or  veinstone.  The  genesis 
of  the  chromate  is  very  manifest.  The  nucleus  of  unaltered  gehlinite 
is  surrounded  with  a  bright  pea-green  and  apple-green  areola  of 
vauquelinite,  sometimes  semi-transparent  and  uncrystalline ;  and  this 
green  mass  is  succeeded  by  crystalline  and  transparent  crocoite  of 
orange-red  and  cinnabar-red  colour.  Besides  the  associated  species 
just  named,  there  also  occur  cerussite,  gold,  and  magnetite. 

2.  Thenardite,  Na2S04,  from  the  Rio  Verde,  Arizona  Territory. — 
This  mineral  occurs  in  large  masses,  some  of  which,  in  the  rough, 
form  distinct  crystals  with  imperfect  faces,  showing  eminent  cleavage 
in  the  direction  of  the  basal  plane  of  the  prism,  and  a  hackly  cleavage 
iu  the  opposite  direction.  Hardness  below  that  of  calcite.  Imstre 
vitreous.     Fracture  concho'idal  to  hackly.     Analysis  gave  : 

CI.  SO3.  CaO.  MgO.  NaoO.  Insol. 

T.  0-095         50-410         0-120         0-021         [42-904]         0-390  =  100 
II.  0-097         50-310        0-130        0-023         [43-070]         0-370  =  100 

The  mineral  is  therefore  nearly  pure  anhydrous  sodium  sulphate, 
the  formula  Na20,S03  requiring  43-82  per  cent.  Na^O  and  50-18  SO3. 
The  insoluble  matter,  chiefly  clay,  gives  it  a  prevailing  r>hade  of 
yellowish-grey.  This  thenardite  is  used  for  the  salting  of  cattle,  the 
animals  resorting  to  it  freely,  licking  it  as  they  are  wont  to  lick 
common  salt,  and  with  good  results.  Thenardite  has  also  been  found 
in  Nevada  and  elsewhere  in  the  arid  regions  of  the  West  Coast,  but  not 
hitherto  in  sufficient  quantity  to  be  of  commercial  importance.  Accord- 
ing to  G.  vom  Rath,  thenardite  occurs  very  abundantly  on  the  flat  shores 
of  Lake  Baikal  in  Central  Asia.  H.  W. 

Notes  on  Mineral  Localities  in  North  Carolina.     By  W.  E. 

Hidden  (Sill.  Am.  J.  [3],  22,  21 — 25). — Monazite  occurs  at  Milhol- 
land's  Mill,  Alexander  County,  in  minute  crystals  imbedded  in  gar- 
netiferous  mica-schist,  and  associated  with  muscovitCj  quartz,  and 
ratile.      The  crystals  of  monazite  rarely  exceed  j  inch  in  length,  and 

4/2 
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-J^tli  inch  in  diameter;  they  appear  transparent  and  of  topaz  colour 
under  the  microscope,  and  their  faces  have  a  strong  lustre.  They  are 
uniformly  long  prismatic  with  modified  terminations,  the  prism 
having  the  shape  of  an  acute  rhomboid.  Monazite  occurs  also  in 
Burke  Co.,  in  Mitchell  Co.,  at  the  Deake  mica  mine,  and  in  Yancey 
Co.,  at  bhe  Ray  mica  mine  on  Hurricane  Mountain. 

Uraninite  (pitchblende)  occurs  at  the  Deake,  Lewis,  and  Flat  Rock 
mica  mines  in  Mitchell  Co.,  in  pure  and  unaltered  masses,  sometimes 
weighing  several  pounds.  Cubes  and  cubo-octohedrons  imbedded  in 
felspar  were  obtained  at  the  Deake  mine,  having  a  thin  coating  of 
nranotil  or  gummite.  Some  of  the  uraninite  masses  had  a  submetal- 
lic  lustre,  and  much  of  it  was  devoid  of  pitchy  appearance.  Gummite, 
tiranotil,  and  uranochre  occur  at  the  above  mines  in  considerable 
abundance,  and  are  so  intimately  associated  as  to  be  inseparable.' 
Pseudomorphs  (cubes  and  octohedrons)  after  uranite  are  quite  common. 
According  to  Genth,  this  North  Carolina  gummite  is  a  mixture  of 
uranic  hydroxide,  uranotil,  lead  uranate,  and  barium  uranate.  Some 
of  it  is  \ery  beautiful,  varying  in  the  same  specimen  from  a  bright 
lemon-yellow  to  deep  orange-red,  and  often  with  a  core  of  velvet- 
black  uraninite. 

Aeschynite  {?). —  A  mineral  much  resembling  this  species  occurs  in 
large  well-defined  deeply  striated  prisms  at  Ray's  mica  mine,  im- 
bedded in  felspar  and  associated  with  apatite  and  beryl. 

Samarshite  is  found  in  Mitchell  Co.  in  masses  weighing  several 
pounds.  Associated  with  it  is  a  light  brown,  resinous-looking 
mineral  of  high  specific  gravity,  which  may  be  massive  hatchettolite 
or  a  new  species. 

Figures  and  descriptions  of  quartz-crystals  and  beryls  from  Alex- 
ander Co.  are  also  given  in  this  paper.  H.  W. 

Spanish  Minerals.  By  F.  A.  Genth,  Jun.  (Aw,.  Cliem.  J.,  1, 
323 — 326). — 1.  Cohaltiferous  Gersdorffite  from  Benahanis,  Province  of 
Malaga,  where  it  occurs  in  a  gangue  of  white  crystalline  calcite,  and 
often  so  intimately  mixed  therewith,  that  the  two  appear  to  form  only 
one  mineral  of  a  light  grey  colour.  On  placing  the  mixture  in  dilute 
hydrochloric  acid,  the  calcite  dissolves,  and  the  gersdorffite  remains 
as  a  very  fine  crystalline  powder.  Granular,  massive.  H.  =  4.  Sp.  gr. 
=  5'856.  Lustre  metallic,  but  somewhat  tarnished.  Streak  greyish- 
black,  colour  grey.  Before  the  blowpipe  in  the  closed  and  open  tube, 
it  gives  the  reactions  of  arsenic  and  sulphur ;  is  reduced  on  charcoal 
to  a  white,  bright  brittle  globule  ;  and  when  treated  with  successive 
portions  of  borax,  gives  the  reactions  of  iron,  cobalt,  and  nickel. 
Nitric  acid  decomposes  it,  with  separation  of  sulphur  and  arsenious 
oxide,  and  formation  of  a  brownish-green  solution.     Analysis  gave — 

S.  As.  Fe.  Ni.  Co.  Cu. 

22-01        3971        1-12        24-83        12-54        0-25  =  100-46 

agreeing  with  the  formula  R(S,As),  in  which  Ni  :  Co  =  2  :  1  and 
S  :  As  =  14  :  11.  Associated  with  the  gersdorffite  are  chalcopyrite, 
erythrite,  pharmacolite,  lavendulite,  olivenite,  and  aragonite. 


Pb. 

Fe. 

38-49 

5-16  =  99-99 

H.  W. 
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■  2.  Jamesonite,  from  the  Province  of  Huelva.  Indistinctly  crystal- 
line, the  particles  showing  lamination.  Massive.  Fracture  uneven. 
H.  =  2-5.  Sp.  gr.  =  5-467.  Soils  paper.  Lustre  metallic.  Colour 
dark  steel-grey.  Streak  almost  black.  Opaque.  The  mineral  ap- 
pears to  be  homogeneous,  excepting  that  a  considerable  quantity  of 
pyrites  is  disseminated  throughout  the  mass.  There  is  also  present  a 
soft  yellowish-white  mineral,  with  waxy  lustre,  which  was  not  further 
examined.     Analysis  gave — 

Fe.  Ag,Cu.  Pb.  Sb.  S. 

5-95  0-28  38-29  33-15  23-60  =  101-27 

This  gives  the  formula  (Pb,Fe)2Sb2S5,  together  with  a  small 
quantity  (-jV)  of  pyrites.  Deducting  this,  the  pure  mineral  has  the 
following  composition  : — 

Sb.  S. 

34-03  22-31 

Dufrenite  from  Rockbridge  Co.,  Virginia.  By  J.  L.  Campbell 
{Sill.  Am.  /.,  [3],  22,  65). — This  mineral  occurs  in  a  mine  of  the  Blue 
Kidge  range,  partly  in  irregular  nodules,  partly  as  incrustations  on  the 
surface  of  an  underlying  bed  of  limoiiifce.  The  freshly  broken  surface 
shows  a  rather  dull  silky  lustre  and  dark  greenish-brown  (almost 
black)  colour.  By  long  exposure  to  the  weather,  the  colour  changes 
to  yellowish,  like  that  of  fibrous  limonite.  The  unaltered  mineral 
yields  a  powder  of  a  light  yellowish-green  colour.  It  gives  off  water 
when  heated  in  a  tube,  and  small  fragments  heated  to  bright  redness 
for  a  short  time  assume  a  bright  reddish  chestnut-brown  colour  when 
cold.  Before  the  blowpipe,  the  mineral  fuses  readily  to  a  black 
magnetic  bead,  and  gives  with  borax  well  marked  reactions  of  iron, 
with  some  indications  of  manganese.  Sp.  gr.  =  3*382.  H.  =  4. 
Analysis  gave — 

P-A.       FeO.       FeaOg.     Alf)^.      MnO.      CaO.      MgO.    11,0.(1)    SiO.>.(2> 
31-76      6-14      50-85      0-21     0-40     1-12      0-76     8-53     0-12  =  99-89 

^  Griven  oif  at  a  red  heat.  -  Insoluble  ;  rery  fine  sand. 

H.  W. 

Meteoric  Iron  of  Unknown  Locality,  in  the  Smithsonian 
Museum.  By  C.  U.  Shepard  [Sill.  Am.  J.  [3],  22,  119).— This 
mass  is  oval  in  form,  with  three  or  four  prominent  knobs,  and 
weighs  about  six  pounds.  A  fragment  separated  by  the  hanmier  ex- 
hibited a  crystalline  structure,  the  broken  surfaces  being  covered  with 
an  extremely  thin  micaceous  layer  of  schreibersite.  The  fragment, 
after  polishing,  had  a  somewhat  whiter  colour  than  artificial  iron  ; 
when  etched,  it  showed  a  somewhat  homogeneous  finely  crystalline 
texture,  and  became  still  whiter.  The  surface  viewed  at  fixed  angleB 
of  refiection  glimmered  simultaneously,  like  that  of  sunstone  oligo- 
clasite,  indicating  that  the  crystallisation  of  the  general  mass  was 
probably  that  of  a  single  individual.  The  etched  surface  is  obscurely 
l3anded   in  some  portions  with  bars  about  -^-q  inch  thick,  and  has  a 
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thickly  dotted  or  punctate  character,  the  dots  being  very  bright,  and 
slightly  concave.  On  the  whole,  therefore,  this  iron  differs  in  struc- 
ture from  any  meteoric  iron  yet  known.  Its  sp.  gr.  is  7*589. 
Its  analysis  gave  92-923  per  cent.  Fe,  G-0/1  Ni,  0-539  CO,  and  Ob6'l 
schreibersite  (iron  phosphide)  =  100*095,  with  traces  of  copper  and 
tin.     The  polished  surface  showed  no  tendency  to  deliquesce. 

H.  W. 

Chalybeate  Spring,  Kingstead,  St.  Edmunds.  By  W.  John- 
stone (Ghem.  News,  44,  140). — The  water' was  collected  in  October, 
1880.  Sp.  gr.  =:  1*1465*;  temperature  11*?°,  that  of  the  air  being 
111". 

Parts  per  1000.         Grains  per  gallon. 

Calcium  sulphate 001550  1*0850 

„       phosphate 0*00419  0*2933 

„       carbonate    ....      0*22882  16*0174 

Magnesium  bromide. .  . .      0*00144  0*1008 

chloride. .  . .      0*00053  0-0371 

carbonate..      0*02719  19033 

Potassium  chloride    ....      0*00056  0*0392 

Sodium  chloride    .......      0-03157  2-2099 

Ferrous  carbonate 0-01 190  0*8330 

Silica 0*01942  1*3594 

0-34113  23-8784 

Carbonic  anhydride  ....      24*422  c.c.  6*507  cb.  ins. 

Nitrogen 32*806    „  8*776 

Oxygen   5*236    „  1*400 

62*464  16*613 

Traces  of  lithium  and  strontium,  free  and  albuminoid  ammonia,, 
and  crenic  and  apocrenic  acids  were  also  present.  C.  H.  B. 

Perniginous  Carbonated  Waters.  By  J.  Yille  (Compt.  rend., 
93,  443 — 445). — The  author  has  studied  the  solubility  of  metallic 
iron  in  water  charged  with  carbonic  acid,  and  has  arrived  at  results 
differing  from  those  of  Hauer.  The  latter  obtained  at  ordinary  tem- 
perature and  pressure  a  solution  containing  0*219  gram  carbonate  of 
iron  per  litre,  whereas  the  author  obtained  after  24  hours  at  29°  a 
solution  containing  0*704  gram  of  the  carbonate,  the  quantity  dis- 
solved increasing  regularlj^  with  the  time.  The  strength  of  the  solu- 
tion also  increases  with  decrease  of  temperature.  The  author  has  also 
studied  the  action  of  various  salts  on  the  ferruginous  water.  The 
carbonates  of  the  alkalis  and  alkaline  earths  precipitate  hydrated 
ferric  oxide  from  this  water,  and  are  themselves  converted  into  bicar- 
bonate, hence  the  bicarbonates  have  no  action  on  the  water. 

The  chlorides  and  sulphates  retard  the  decompositi(m  of  the  waters 
by  the  air.     The  results  obtained  in  the  case  of  artificial  waters  are 

*  The  sp.  gr.  ns  here  given  is  considerably  higher  than  that  of  such  waters  as  the 
Harrogate  waters,  which  contain  a  very  much  larger  quantity  of  so  J  id  matter. 
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confirmed  by  Moitessler's  analyses  of  natural  waters,  which  show 
that  the  richness  of  carbonate  of  iron  is  inversely  as  the  quantity  of 
alkaline  carbonate  which  they  contain.  The  action  of  calcium  carbo- 
nate mentioned  above  offers  an  explanation  of  the  deposits  of  limonite 
in  calcareous  soil.  V.  H.  V. 


Organic    Chemistry. 


Heat    of    Combustion    of  Heptane  and  Hexhydrotoluene. 

By  W.  LouGumiNE  {Gomjpt.  rend.,  93,  274 — 276). — I'he  heptane 
used  for  this  research,  was  obtained  by  the  fractional  distillation  of 
American  petroleum ;  the  determination  presented  some  difficulty  on 
account  of  the  volatility  of  the  hydrocarbon,  which  caused  portions  of 
the  vapour  to  pass  over  unburnt.  As  a  mean  of  several  determina- 
tions, the  author  found  for  C7H16  (liquid)  +  220  (gas)  =  7CO2  (gas) 
+  8H2O  (liquid)  the  value  1187450  cals.  From  the  numbers  obtained 
as  compared  with  those  of  Berthelot  for  ethane  and  propane,  the 
author  considers  that  the  increase  of  heat  of  combustion  for  every 
CH2  grouping  decreases  in  proportion  as  the  hydrocarbon  molecule 
becomes  more  complex. 

The  hexhydrotoluene  was  extracted  from  Caucasus  petroleum  ;  the 
author  found  for  C7H14  (liquid)  +  210  (gas)  =  7C0o  (gas)  +  7}i>0 
(liquid)  the  value  lU950oO.  On  comparing  the  heats  of  combustion 
of  heptane,  C7H16,  and  hexhydrotoluene,  there  is  found  a  dift'erence  of 
42420,  which  corresponds  to  the  ditferencea  between  those  of  propane 
and  propylene  (46200  cals.)  and  of  ethane  and  ethylene  (47400  cals.). 
These  values  are,  however,  less  than  the  heat  evolved  in  the  combus- 
tion of  2H,  consequently  there  is  an  evolution  of  heat  in  the  fixation 
of  2H  on  the  hydrocarbons  of  the  olefme  series.  V.  H.  V. 

Hexylene  from  Mannitol.  By  J.  Domac  {MoymUh.  Ghem.,  2,  309 — 
322). — The  author  finds  that  this  hexylene,  when  oxidised  by  potas- 
sium permanganate  or  by  nitric  acid,  yields  acetic  and  normal  butyric 
acids,  and  hence  infers  that  it  has  the  normal  constitution — 

CH3.CH2.CH2.CH :  CH.CH3, 

a  result  previously  arrived  at  by  Hecht  (Ber.,  11,  1152  ;  this  Journal, 
1878,  Abstr.,  962). 

For  the  preparation  of  secondary  hexyl  iodide  from  mannitol,  the 
author  finds  that  it  is  best  to  use  only  75  g.  iodine  to  50  g.  mannitol, 
which  is  equivalent  to  1  mol.  mannitol  to  2  mols.  HI  (instead  of  the 
383'8  g.  iodine  recommended  by  Erlenmeyer  and  Wanklyn),  then  add 
130  c.c.  water,  and  as  much  ordinary  phosphorus  as  is  required  to  pre- 
vent the  separation  of  iodine.  The  iodine  and  water  are  gently  heated 
in  a  tubulated  retort,  and  phosphorus  is  added  till  the  whole  of  the 
iodine  is  converte<l  into  colourless  hydriodic  acid ;  25  g.  mannitol  is 
then  added,  and  the  distillation  is  carried  on  in  a  stream  of  carbonic 
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anhydride  as  long  as  hexyl  iodide  continues  to  pass  over.  The  retort  is 
then  lefft  to  cool,  and  another  25  g,  mannitol  is  added ;  the  hydriodic 
acid  which  has  distilled  over  is  poured  back  ;  and  the  distillation  then 
carried  on  to  the  end,  a  little  phosphorus  being  added  occasionally,  if 
the  contents  of  the  retort  become  brown  from  separation  of  iodine. 

By  this  method  of  proceeding,  the  product  of  hexyl  iodide  amounts 
to  85  to  95  per  cent,  of  that  required  by  theory ;  with  the  larger  pro- 
portion of  iodine  recommended  by  Erlenmeyer  and  Wanklyn,  the 
author  finds  that  a  considerable  proportion  of  the  mannitol  becomes 
carbonised.  Together  with  the  iodide,  there  is  always  formed  a  small 
quantity  of  a  yellowish  viscid  liquid — perhaps  a  phosphoric  ether — 
which  remains  in  the  residue,  dissolves  easily  in  alcohol  and  ether,  but 
is  insoluble  in  water. 

The  correspomdinrg  hexyl ene  chlorhydrin,  C6Hi2Cl(OH),  is  produced 
by  adding  40  g.  hexylene  to  a  solution  of  hypochlorous  acid  recently 
prepared  by  agitating  mercuric  oxide  suspended  in  water  with  chlorine 
gas.  When  purified  by  washing  with  water,  distillation  with  steam, 
and  dehydration  with  calcium  chloride,  it  is  a  colourless  liquid,  heavier 
than  water,  and  having  a  peculiar  not  unpleasant  odour ;  it  is  decomposed 
by  distillation  in  the  ordinary  way.  By  reduction  with  iron  filings 
and  acetic  acid,  it  is  converted  into  secondary  hexyl  alcohol  (methyl- 
"butyl  cai'binol)  identical  with  that  obtained  directly  from  the  iodide. 

H.  W. 

Action  of  Sulphuric  Acid  on  Bromamylene.  By  G.  Bou- 
CHARDAT  (Vompt.  rend.,  93,  316 — 318). — On  mixing  together  concen- 
trated sulphuric  acid  and  bromamylene  (b.  p.  115°),  a  considerable 
rise  of  temperature  takes  place  ;  and  the  mixture,  after  the  reaction  is 
complete,  separates  into  two  layers,  the  lower  of  which  consists 
to  a  large  extent  of  amylene  bromide  (b.  p.  175 — 180°)  CsHjoBra.  On 
adding  water  to  the  higher  layer,  an  oil  separates  out,  which  on  dis- 
tillation boils  at  about  76 — 81°,  and  has  a  sp.  gr.  =  0'832.  This  body, 
CjHioO,  has  all  the  properties  of  a  ketone.  It  appears,  then,  that  the 
action  of  sulphuric  acid  on  bromamylene  abstracts  a  molecule  of  hydro- 
bromic  acid,  with  formation  of  valerylene ;  at  the  same  time,  a  portion 
of  the  undecomposed  bromamylene  takes  up  the  liberated  hydrobromic 
acid,  and  forms  amylene  bromide,  while  the  valerylene  fixes  a  mole- 
cule of  water,  and  yields  the  acetone.  The  action  of  dilute  sulphuric 
acid  (1  : 1)  on  bromamylene  differs  from  that  of  the  concentrated  acid  ; 
instead  of  a  ketone,  a  body  having  the  properties  of  an  alcohol  is  pro- 
duced. V.  H.  y. 

Nitro-olefines.  By  L.  Haitinger  {Monatsh.  Chem.,  1881,  286 — 
294).— The  author  in  1878  (this  Journal,  1879,  Abstr.,  700)  obtained 
nitrobutylene  by  the  action  of  nitric  acid  on  trimethylcarbinol,  and  he 
has  since  been  engaged  with  the  further  examination  of  this  body  and 
some  of  its  homologues. 

Nitrobutylene  may  also  be  prepared  by  direct  nitration  of  iso- 
butylene  ;  but  the  yield  is  not  satisfactory,  a  considerable  portion  of  the 
hydrocarbon  being  oxidised  to  carbonic  anhydride,  fatty  acids  and 
acetone,  and  a  small  quantity  of  a  white  crystalline  substance  being 
sometimes  also  formed,  having  the  composition  C4H8(N02)2  [butyl ene 
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dinitrlte]?  probably  homologous  with  the  amylene  dinitrite, 
C5Hio(N02)2,  which  Guthrie  obtained  by  the  action  of  fuming  nitric 
acid  or  nitrogen  tetroxide  on  amylene,  and  with  Semenoff's  ethy- 
lene nitrite,  C2H4(N02)2,  produced  by  the  action  of  nitrogen  tetroxide 
on  ethylene. 

When  nitrobutylene  is  heated  for  several  hours  at  100°  in  a  sealed 
tube,  with  four  or  five  times  its  volume  of  strong  hydrochloric  acid,  and 
the  contents  of  the  tube  are  subsequently  evaporated  to  dryness,  the 
water  which  distils  over  being  frequently  poured  back,  a  residue  is 
finally  obtained,  consisting  of  the  hydrochlorides  of  ammonia  and 
hydroxylamine.  On  boiling  the  united  distillates  in  a  reflux  apparatus 
with  barium  carbonate,  small  quantities  of  neutral  volatile  bodies  — 
probably  acetone  and  condensation-products  thereof — are  driven  over 
with  the  steam ;  and  on  exhaustino:  the  concentrated  solution  of  the 
barium  salts  with  alcohol,  a  salt  is  obtained,  the  acid  of  which  exhibits 
all  the  characteristic  properties  of  a-hydroxybutyric  acid,  excepting 
that  its  melting  point  is  rather  too  low  (65°  instead  of  75"  7°). 

The  action  of  hydrochloric  acid  on  nitrobutylene  appears  there- 
fore to  be  analogous  to  that  which  it  exerts  upon  the  nitroparaflins, 
excepting  that  hydrochloric  acid  is  added  on  to  the  product,  and  the 
resulting  a-chlorisobutyric  acid  is  converted  by  the  subsequent  boil- 
ing with  water  and  barium  carbonate  into  a-hydroxyisobutyric  acid. 
The  water  also  exerts  a  decomposing  action,  resulting  in  the  formation 
of  nitromethane,  which  by  further  action  is  converted  into  formic 
acid  and  acetone  ;  and  the  latter,  by  the  condensing  action  of  the  hydro- 
chloric acid,  is  converted  into  the  neutral  bodies  above-mentioned. 
The  formation  of  ammonia  has  not  yet  been  explained. 

Nitroaniylene,  CsHgNOy,  is  best  obtained  by  nitration  of  dimethyl- 
ethylcarbinol,the  process  being  conducted  in  the  same  manner  as  for  the 
preparation  of  nitrobutylene  from  trimothylcarbinol.  On  washing  the 
product  with  water  and  distilling  it  under  ordinary  pressure,  the  nitro- 
amylene  passes  over  between  160°  and  170°.  Considerable  decompo- 
sition, however,  takes  place  at  the  same  time,  resulting  ip  the  forma- 
tion of  nitrogen  oxides,  acetone,  and  perhaps  also  of  nitroethane. 

^itroamylene  is  an  oily  liquid,  having  a  faint  yellow  colour,  and  a 
peculiar,  powerful  odour;  a  little  heavier  than  water,  and  insoluble 
therein,  but  miscible  in  all  proportions  with  alcohol  and  ether.  It  is  very 
slowly  dissolved  by  potassium  hydroxide,  and  the  solution  treated  with 
potassium  nitrite  and  sulphuric  acid  distinctly  exhibits  the  blue  reac- 
tion described  by  V.  Meyer,  together  with  a  very  faint  red  coloration. 
With  alcoholic  soda  it  forms  a  yellow  precipitate  containing  a  quantity 
of  sodium  much  greater  than  that  which  corresponds  with  the  evapo- 
ration of  sodium-nitroamylene.  Bromine  unites  with  nitroamylene, 
forming  a  crystalline  dibromide,  but  the  reaction  is  not  quite  definite, 
inasmuch  as  hydrogen  bromide  is  formed  at  the  same  time.  Stannous 
chloride  appears  to  remove  the  nitrogen  of  nitroamylene  chietiy  in  the 
form  of  hydroxylamine,  but  the  product  when  heated  with  chloro- 
form and  alcoholic  potash  also  yields  a  distinct  carbylamine  reaction, 
indicating  the  presence  of  an  amine. 

Nitroamylene  heated  with  20  times  its  volume  of  water  at  100°  in  a 
sealed   tube   for   thirty   hours,   yields  nitroethane,     CjHo.NOa    (con- 
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vertible  by  reduction  into  amidoethane  or  ethylamine),  and  a  ketone 
recognisable  by  the  bisulphite  reaction,  that  is  to  say,  a  splitting  up 
of  the  molecule  takes  place  at  the  double  linking  (see  formula  below). 
On  beating  nitroamylene  for  15  hours  with  5  or  6  vols,  strong  hydro- 
chloric acid,  a  considerable  quantity  of  a  brown  resin  is  separated,  and 
on  repeatedly  distilling  the  product  with  water,  a  distillate  is  ob- 
tained containing  acetic  acid,  together  with  a  residue  consisting  mainly 
of  ammonium  chloride,  but  exhibiting  also,  though  very  faintly,  the 
reactions  of  hydroxylamine.  Hence  it  appears  that  the  action  of  hydro- 
chloric acid  on  nitroamylene  consists  in  a  complete  splitting  up  of  the 
molecule. 

The  wasb-waters  of  the  crude  product  of  tbe  nitration  of  dimethyl- 
ethyl  carbinol  contain, — together  with  small  quantities  of  volatile  fatty 
acids,  oxalic  acid  and  dimethyl  ketone, — a  small  quantity  of  an  amylene, 
which  dissolves  easily  in  dilute  sulphuric  acid  (1  pt.  HjO  to  2  pts. 
SO4H2),  and  is  therefore  probably  trimethylethylene ;  and  as  this 
hydrocarbon  is  easily  formed  from  the  tertiary  pentyl  alcohol  em- 
ployed for  the  preparation  of  the  nitroamylene,  it  may  probably  be 
regarded  as  the  mother-substance  of  this  nitro-compound,  which  must 
accordingly  be  represented  by  one  of  the  three  following  constitutional 
formulae — 

I.  n. 

(CH3)2C :  C(N02).CH3.  CH3.(CH2.NO,)C  !  CH.CH3. 

III. 

(CH3)oC :  CH.CH2.NO2 

the  first  of  which  is  the  most  probable,  inasmuch  as  substituted  groups^ 
always  attach  themselves  to  the  least  hydrogenised  atoms   of  carboi 
A  confirmation  of  this  formula  is  moreover  afforded  by  the  producti< 
of  the  blue  colour-reaction  above  mentioned,  and  in  the  mode  of  split 
ting  up  of  the  molecule  under  the  influence  of  water  and  of  hydi 
chloric  acid. 

Action  of  Nitric  Acid  on  Ethylene. — Akestorides  (/.  pr.  Chem.,  15, 
64)  found  that  ethylene  is  completely  absorbed  by  fuming  nitric  acid, 
with  formation  of  oxalic  acid ;  and  Kekule  (Ber.,  2,  329)  obtained 
with  ethylene  and  nitrosulphuric  acid,  a  body  having  the  composition 
CzHjNsOs.  Haitinger,  by  passing  ethylene  into  a  Butlerow's  absorp- 
tion-tube containing  fuming  nitric  acid,  obtained  a  small  quantity  of 
an  extremely  decomposible  oily  product,  which  often  split  up  sud- 
denly, with  copious  evolution  of  gas,  and  formation  of  a  pulp  of 
crystals  of  oxalic  acid.  This  product  appears  to  be  a  mixture,  inas- 
much as  potassium  hydroxide  dissolves  only  a  portion  of  it  (^  to  |).  The 
oil  also  decomposes  spontaneously  at  ordinary  temperatures,  and  sud- 
denly, with  violent  evolution  of  gas,  when  an  attempt  is  made  to 
distil  it.  H.  W. 

Lead,  Cadmium,  and  Mercury  Cxycyanides.  By  Joannis 
(Compt.  rend.,  93,  271  —  274). — The  author  has  already  indicated  the 
ex,\^teuce  of  a  calcium  oxycyanide. 
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Lead  Oxycyanide. — The  white  precipitate  formed  by  potassium 
cyanide  in  dilute  lead  acetate,  is  not  lead  cyanide,  as  hitherto  supposed, 
but  an  oxycyanide.  This  compound  dried  in  a  vacuum  has  the  com- 
position 2PbO,Pb(CN)2,H20 ;  it  is  insoluble  in  water.  Its  heat  of 
formation  was  ascertained  by  decomposing  it  with  dilate  nitric  acid.  It 
was  found  that  the  reaction  2PbO,Pb(CN)o,HoO  +  3N2O5  (dilute), 
=  3(PbO,N306)  (dissolved)  +  2HCN  (dissolved)  disengages  36-8  cals., 
whence  Pb  +  2C]Sr  +  2PbO  +  H^O  (solid)  =  2PbO,Pb(CN)2,H,0  dis- 
engages 36*8  cals.  This  body  cannot  be  dehydrated  without  loss  of 
hydrocyanic  acid.  Similarly  the  action  of  hydrocyanic  acid  on  lead 
monoxide,  and  various  other  reactions  supposed  to  give  the  cyanide, 
yield  not  this  salt,  but  the  oxycyanide. 

Cadmium  Cyanide. — By  precipitating  a  saturated  solution  of  cad- 
mium sulphate  with  a  concentrated  solution  of  potassium  cyanide, 
cadmium  cyanide  is  formed.  On  dissolving  this  salt  in  dilute  hydro- 
chloric acid,  it  was  found  that  Cd(CN)2  +  2HC1  (dilute)  = 
CdCl2  (dissolved)  -j-  2HCN  (dissolved)  disengages  5*8  cals.,  whence 
Cd  +  C2N2  (gas)  =  Cd(CN)2  (solid)  disengages  39-G  cals. 

Cadmium  Oxycyanide. — This  compound  is  obtained  by  treating 
cadmium  oxide  with  hydrocyanic  acid;  dried  in  a  vacuum,  it  has 
a  composition  2Cd(CN)2,CdO,5H20.  Its  heat  of  formation  was 
found  by  decomposing  it  with  dilute  sulphuric  acid.  The  equa- 
tion 2Cd(CN)2,CdO,5H20  +  3SO3  (dilute)  =  8CdOS03  (dissolved) 
-f  4HCN  disengages  12-6  cals.,  whence  2Cd(CN)2,CdO,5H20  (solid) 
=  2Cd(CN)2,CdO,5H20  disengages  22-8  cals. 

Mercury  Oxycyanide^  Hg(CN)2HgO. — This  compound  is  already 
known ;  it  is  obtained  by  warming  a  concentrated  solution  of  mercuric 
cyanide  in  the  presence  of  excess  of  mercury  ;  when  heated  to  135^,  it 
decomposes  with  explosion.  Berthelot  has  found  the  heat  of  forma- 
tion of  mercuric  cyanide  to  be  23*4 ;  hen(;e  HgO  (solid)  -f-  2HCN' 
(solid)  =  HgO,Hg(CN)2  (solid)  disengages  2*4  cals. 

Mercury  Oxycyanide.,  3Hg(CN)2,HgO. — This  compound  has  been 
obtained  by  warming  5  parts  of  mercuric  cyanide,  and  2  of  the  oxy- 
cyanide, Hg(CN)2,HgO,  in  presence  of  a  sufficient  quantity  of  water 
to  form  a  cold  solution.  Like  the  former  oxycyanide,  it  decomposes 
explosively.  The  heat  of  formation  in  the  reaction  3Hg(CN)2  (solid) 
+  HgO  (solid)  =  3Hg(CN)2,HgO  (solid)  disengages  9*8  cals. 

V.  H.  V. 

Determination  of  the  Reaction-Values  of  the  Components 
of  Alcohols  and  Acids.  By  N.  Mknschutkin  (/.  pr.  Chem.  [2], 
49 — 74). — All  monohydric  alcohols  may  be  regarded  as  derived  from 
methyl  alcohol,  by  substituting  for  one  or  more  atoms  of  hydrogen, 
some  univalent  radicle.  Thus  primary  alcohols  have  a  general 
formula  CH2R.OH,  secondary  alcohols  CHR2.OH,  and  tertiary  alco- 
hols CR3.OH.  These  general  formula)  are  thus  composed  of  a  con- 
stant and  a  variable  group,  which  the  author  styles  the  compo- 
nents of  the  alcohols.  He  proposes  to  determine  the  "  reaction- 
values  "  of  these  components  by  comparing  the  ether ifi cation  data  of 
the  different  alcohols  and  acetic  acids,  with  those  of  methyl  alcohol 
and  acetic  acid.  An  account  of  the  method  of  determining  the  initial 
velocity  and  limit  of  etheritication,  and  many  of  the  results  obtained 
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have  already  appeared  in  this  Journal  (vol.  36,  214—215  ;  215 — 216 ; 
vol.  38,  36-38,  39,  147). 

The  etherification  data  of  methyl  alcohol  and  acetic  acid  are  taken 
as  100  for  the  limit,  and  80  for  the  initial  velocity.  This  means  that 
from  an  equal  number  of  molecules  of  methyl  alcohol  and  acetic  acid, 
100  mols.  are  neutralised  before  equilibrium  is  established  ;  and  that 
80  of  these  are  neutralised  in  the  first  hour. 

Monohydric  Alcohols. — (1.)  Frimary  Alcohols. — The  following  table 
contains  the  etherification  data  of  several  primary  alcohols  and  acetic 
acid,  expressed  in  terms  of  the  above  standard : — 


Telocity. 

Limit. 

Methyl  alcohol 

,  HCH. 

j.OH 

80-0 

100-0 

Ethyl 

MeCH^.OH    

67-3 

95-6 

Propyl       „ 

EtCH 

:,.ou 

66-9 

96-0 

Normal  butyl  alcohol, 

PrCH^.OH  . .  . . 

67-4 

96-6 

Isobutyl 

IsoPrCH^.OH 

64-6 

96-6 

Normal  octyl 

C7H16.CH2.OH 

67-0 

? 

Allyl 

C2H3.CH2.OH. . 

51-9 

85-3 

Propargyl 

C.H.CH^.OH  . . 

29-5 

? 

Benzyl 

^  "  ^-C  „ 

C6H5.CH2.OH. . 

54-6 

87-3 

The  "  reaction- value  "  of  a  component,  e.g.^  methyl  and  ethyl  groups, 
is  determined  by  subtracting  the  etherification  data  of  ethyl  and 
propyl  alcohol  from  those  of  methyl  alcohol;  thus  the  following  values 
are  obtained  : — 

Velocity.  Limit. 

Methyl,  Me    -  127  -  4-4 

Ethyl,  Et    -  13-1  -  4-0 

In  this  manner  it  is  shown  that  the  substitution  of  a  univalent 
radicle  in  methyl  alcohol  reduces  the  power  of  etherification,  and  that 
the  reaction-values  of  the  normal  hydrocarbon  radicles  is  practically 
the  same.  A  similar  comparison  of  normal  butyl  and  isobutyl  alcohols 
shows  that  isomerism  in  the  radicle  does  not  influence  the  limit,  but 
reduces  the  velocity  of  etherification.  The  unsaturated  alcohols 
are  characterised  by  comparatively  lower  limit  and  velocity,  and  an 
unsaturated  hydrocarbon  radicle  has  a  lower  "  reaction- value  "  than 
the  corresponding  saturated  one,  and  further  that  this  decreases  with 
loss  of  hydrogen.  Thus  the  reaction- value  of  vinyl,  C2H3,  is  less  than 
that  of  ethyl,  and  that  of  acetenyl,  C2H,  less  than  that  of  vinyl. 

Experiments  with  monochlorhydrin  of  glycol  and  dibromhydrin  of 
glycerol  show  that  the  substitution  of  haloid  elements  is  unfavourable 
to  the  formation  of  ethers. 

Experiments  have  shown  that  the  etherification  data  of  ethyl  and 
isobutyl  alcohols  with  acetic,  caproic,  and  butyric  acids  are  practically 
identical.  Hence  the  above  reaction- values,  although  determined  for 
acetic  acid  alone,  have  a  more  general  signification. 

(2.)  Secondary  Alcohols. — The  following  table  contains  the  etherifi- 
cation data  of  several  secondary  alcohols  with  acetic  acid,  expressed  in 
terms  of  methyl  alcohol  and  acetic  acid  : — 
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Velocity.  Limit. 

DiTDethyl  carbinol,  MesCH.OH 38-2  86'9 

Methyl  ethyl  carbinol,  MeEtCH.OH 32'5  85-2 

Diethyl  „         EtoCH.OH 24-3  842 

Isopropyl  methyl  carbinol,  CaHvMeCH.OH.  27*2  85-2 

Isobntyl  ethyl  „         CiHgEtCH.OH .  262  ? 

Hexyl  methyl  „         CeH.aMeCH.OH  341  ? 

Ethyl  vinyl  „  EtaHaCH.OH  .  21-3  75-1 

Diallyl  „         (C3H5)o.CH.OH.  15-3  72-0 

Ethyl  phenyl  „  EtPhCH.OH  ..  27*2  ? 

Diphenyl  „         PhjCH.OH . .  . .  316  ? 

It  is  thus  seen  that  secondary  alcohols  have  a  lower  velocity  and 
limit  of  ether ification  than  primary  alcohols,  and  that  the  limit  is 
some  10  units  less  than  that  of  primary  alcohols.  It  will  also  be  seen 
that  the  presence  of  unsaturated  hydrocarbon  radicles  has  a  similar 
influence  in  secondary  alcohols  to  that  shown  in  the  case  of  primary 
alcohols.  By  a  method  similar  to  that  used  in  the  case  of  primary 
alcohols,  the  reaction- values  of  the  ''variables"  or  hydrocarbon  radi- 
cles in  secondary  alcohols  are  deduced,  and  it  is  shown  that  the 
reaction- value  of  the  same  "  variable  "  is  always  the  same  ;  further, 
that  the  same  radicle  has  a  smaller  reaction-value  in  a  secondary  as 
in  a  primary  alcohol,  and  that  in  secondary  alcohols  the  reaction- 
value  of  the  radicle  is  influenced  by  the  number  of  carbon-atoms  it 
contains. 

(3.)  Tertiary  Alcohols. — The  author  has  already  shown  (this 
Journal,  36,  215 — 216)  that  tertiary  alcohols  do  not  exhibit  normal 
etherification,  and  that  the  limit  cannot  be  determined  ;  the  initial 
velocity,  however,  may  be  determined  ;  for  trimethyl  carbinol  it  was 
found  to  be  2,  hence  the  reaction- value  of  the  three  methyl-groups  for 
the  velocity  is  —  78.  Thus  each  methyl -group  has  a  value  of  —  26 
in  tertiary  alcohols,  the  value  is  —  208  in  secondary  alcohols,  and  in 
primary  it  is  —  12'6.  Thus  the  substitution  of  the  three  atoms  of  hy- 
drogen in  methyl  alcohol  almost  destroys  the  power  of  forming  ethers. 

The  author  regards  phenols  as  tertiary  alcohols,  and  the  following 
table  contains  the  etherification  data  of  several  phenols  expressed  in 
terms  of  methyl  alcohol : — 

Velocity.  Limit. 

Phenol,  (C5H5)C.HO 2-0  124 

Paracresol,  (C5H4Me)C.HO  ....      37  137 

Thymol,  (C5H3Me.C3H7)C.HO  . .      14  13*6 

a-Naphthol,  (CgHOC.HO ?  8-8 

Thus  it  is  seen  that  the  substitution  in  methyl  alcohol  of  three 
atoms  by  a  single  radicle  (C5H5)  has  a  very  marked  influence  on 
the  velocity,  which  is  attributed  to  the  relatively  small  amount  of 
hydrogen  present  in  the  radicle. 

Dihydric  Alcohols. —  By  a  similar  comparison  of  the  etherification 
data  of  glycols  with  those  of  methyl  alcohol,  it  is  shown  that  the  sub- 
stitution in  a  monohydric  alcohol  of  a  hydroxyl  group  decreases  the 
limit  and  velocity  of  etherification,  and  that  the  amount  of  this  differ- 
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cnce  is  greater  when  by  this  substitution  a  secondary  alcohol  group  is 
formed  than  when  a  primary  alcohol  group  is  formed. 

Fohjhydric  Alcohols. — The  following  etherification  data  of  several 
polyhydric  alcohols,  compared  with  those  of  methyl  alcohol,  show  that 
both  the  limit  and  the  velocity  decrease  with  increase  in  molecular 
weight,  which  is  probably  to  be  attributed  to  the  substitution  in 
methyl  alcohols  of  groups  containing  more  and  more  oxygen. 

Telocity.  Limit. 

Methyl  alcohol,  HCHa.OH 80-0  100-0 

Glycol,  (CH2.0H)CH2.0H 617  77-4> 

Glycerol,  [CH2.0H(CH0H)]CHo.0H.      52-2  66-2 

Erythrol,  [CH2.0H(CH.OH)2]CH2.0H     34-0  67'6 

Mannitol,[CH,.OH(CH.OH)4]CH,.OH     29  6  38'0 

P.  P.  B. 

Action  of  Hypochlorous  Acid  on  Propargylic  Compounds. 
By  L.  Henry  (Compt  rend.,  93,  388— 390).— The  author  had  hoped 
by  the  fixation  of  hypochlorous  acid  on  the  propargylic  compounds  to 
be  able  to  produce  an  isocrotylic  alcohol,  McoC  !  CHOH,  but  the 
experiment  was  unsuccessful.  Methyl  and  ethyl  propargylic  ethers 
react  readily  with  hypochlorous  acid  to  form  thick  oils,  which  cannot 
be  distilled  under  ordinary  pressure  without  decomposition.  It  was 
found  that  2  equivalents  of  hypochlorous  acid  were  taken  up  to  form 
compounds  probably  of  the  following  constitution — 

MeO.CH2.CCl2.CH(OH)2  and  EtO.CHo.CCl2.CH(OH)2, 

but  the  author  has  not  succeeded  in  converting  tlie  compounds  into 
their  corresponding  acids  by  oxidation. 

The  probability  of  the  formation  of  either  aldehydes  or  ketones  by 
the  direct  combination  of  acetylene  derivatives  with  hypochlorous 
anhydride  is  also  discussed;  acetylene  itself  will  doubtless  form 
dichloraldehyde,  CH  i  CH  +  CI2O  =  OHCI2.CHO.  V.  H.  V. 

Absorption  of  Moisture  by  Glycerol.  By  E.  Williams  (Ghem. 
Centr.,  1881,  76). — The  author  placed  100  grams  glycerol  (sp.  gr. 
125)  in  vessels  of  different  diameters,  and  found  the  increase  in 
weight  in  four  months  to  vary  from  4*1  grams  to  58'5  grams. 

F.  L.  T. 

Dichlorhydrin  and  its  Oxidation-products.  By  W.  Markow- 
NIKOFF  (Annalen,  208,  349 — 363). — Dichlorhydrin  prepared  by  the 
action  of  aqueous  hydrochloric  acid  on  epichlorhydrin  (b.  p.  170 — 180°), 
and  purified  by  repeated  redistillation,  is  an  oily  liquid  of  sp.  gr.  1'383 
at  O'^  and  1*367  at  19°.  It  dissolves  in  nine  parts  of  water  at  19°,  and 
in  six  parts  at  72"^.  Under  a  pressure  of  765  mm.  the  liquid  boils  at 
171—171-5°  (corr.  175-8- 176-3°).  Crude  dichlorhydrin  is  evidently 
a  mixture  of  at  least  two  bodies.  Hiibner  and  Miilier  (Zeits.  Chem., 
1870,  343;  Annalen,  159,  168)  pointed  out  that  the  crude  compound 
had  not  a  fixed  boiling  point,  and  attributed  this  to  the  presence  of  two 
isomeric  dichlorhydrins.  The  author,  however,  finds  that  the  variation 
in  the  boiling  point  is  due  to  the  presence  of  acetochlorhydrin,  and 
not  to  an  isomeride  of  dichlorhydrin. 
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On  oxidation  with  potassium  chromate  and  dilute  sulphuric  acid, 
dichlorhydrin  yields  dichlor acetone,  CIH2C.CO.CH2CI,  which  is  isomeric 
with  the  dichloracetone  prepared  by  the  action  of  chlorine  on  acetone. 
The  dichloracetone  from  dichlorhydrin  crystallises  in  transparent 
rhombic  plates  (m.  p.  45°),  which  are  soluble  in  alcohol,  ether,  and 
water.  It  boils  at  16?'6°,  but  is  volatile  at  the  ordinary  temperatures; 
the  vapour  irritates  the  n\ucous  membrane,  and  also  attacks  the 
epidermis.  With  acid  sodium  sulphite,  this  substance  forms  a  com- 
pound, C3H4Clo.O.S03NaH  +  'i^HsO,  which  crystallises  in  efflorescent 
quadratic  prisms.  The  dichloracetone  described  by  Glutz  and  Fischer 
was  an  impure  preparation,  probably  containing  dichlorhydrin. 

W.  C.  W. 

Pyruvic  Alcohol  and  its  Derivatives.  By  L.  Henky  (Compt. 
rend.,  93,  421 — 422). — The  hydration  of  the  propargyl  compounds 
and  their  conversion  into  derivatives  of  pyruvic  alcohol  are  interesting 
as  a  completion  of  the  relations  which  exist  between  them  and  the 
derivatives  of  acetone.  The  author  has  already  shown  that  pyruvic 
acetate  is  produced  by  the  action  of  potassium  acetate  on  monochlor- 
Acetone,  but  he  was  unable  to  convert  the  ethereal  salt  into  the 
alcohol.  On  heating  propargylic  ether  with  water  in  presence  of 
mercuric  bromide  (Kutsch croft's  reaction)  it  is  converted  into  ethyl 
pyruvyl  ether,  COMe.CH2.OEt,  a  colourless  liquid  (b.  p.  128°  ;  sp.  gr. 
=  92)  of  peculiar  fresh  odour  and  burning  taste ;  it  is  isomeric  with 
ethyl  propionate.  By  an  analogous  reaction,  propargylic  acetate  is 
converted  by  water  into  pyruvic  acetate.  All  the  pyruvic  compounds 
act  as  powerful  reducing  agents.  The  author  considers  it  probable 
that  dipropargyl  on  hydration  would  furnish  a  hexylic  diacetone  of 
the  composition,  C0Me.(CH2)o.C0Me.  V.  H.  V. 

A  Sugar  present  in  the  Grain  of  Soja  Hispida.  By  A.  Levallois 
(Oompt.  rend.,  93,  281). — The  author  has  studied  the  properties  of 
this  sugar,  the  presence  of  which  ho  has  indicated  (Abstr.,  1880,  7\)6). 
Precipitated  from  its  alcoholic  solutionby  ether  and  dried  in  a  vacuum, 
it  furnishes  a  very  deliquescent  mass ;  it  does  not  reduce  Fehling's 
solution,  and  is  converted  into  glucose  by  mineral  acids.  It  has  a 
dextrorotatory  power  of  about  +  115" ;  after  inversion  this  value  becomes 
4-35°.  It  is  quickly  fermented  by  yeast,  and  when  warmed  with  nitric 
acid  it  gives  mucic  and  oxalic  acids.  It  seems  that  this  substance  is  a 
distinct  sugar ;  in  some  of  its  properties  it  resembles  cane-sugar,  but 
in  the  formation  of  mucic  acid  it  is  more  analogous  to  mellitose. 

V.  H.  V. 

Bast  Fibres.  By  E.  T.  Bevan  and  C.  F.  Cross  (Ghem.  News,  44, 
64). — Bast  fibres  when  fused  with  potassium  hydroxide  yield  con- 
siderable quantities  of  protocatechuic  acid,  together  with  small  quan- 
tities of  phloroglucinol.  This  fact  confirms  the  authors'  supposition 
that  the  aromatic  constituents  of  bast  fibres  are  identical  with  the 
tannin  group.  When  Esparto  "resin"  is  treated  with  sulphuric  acid, 
it  yields  products  resembling  those  obtained  from  digallic  acid  under 
the  same  conditions.  When  bast  fibre  is  triturated  with  sulphuric 
acid,  it  dissolves  to  a  viscous  purple  solution,  and  when  this  is  heated 
for  a  short  time  at  80 — 90°  and  poured  into  water,  the  fibre  substance 
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is  precipitated  as  a  black  spongy  mass,  which  when  treated  with 
chlorine  in  presence  of  water,  yields  an  orange-coloured  substance 
completely  soluble  in  alcohol  and  alkalis,  and  closely  resembling  the 
aromatic  chloro-derivatives  previously  described.  When  bleached 
cotton  is  dissolved  in  strong  acid  and  heated  to  80 — 90°,  the  liquid 
effervesces  and  gives  off  acetic  acid,  and  in  a  short  time  swells  up, 
forming  a  voluminous  black  mass,  which,  when  purified  by  treatment 
with  water,  contains  59  per  cent,  carbon  and  o'4  per  cent,  hydrogen. 
When  treated  with  potassium  chlorate  and  hydrochloric  acid,  it  is  con- 
verted into  a  bright  orange-coloured  substance,  soluble  in  alcohol 
and  alkalis,  similar  in  composition  (WC20II16CI4O10)  and  properties  to 
the  chloro-derivatives  previously  mentioned.  When  the  black  sub- 
stance is  treated  with  nitric  acid  of  sp.  gr.  1*4  at  30°,  it  yields  a  red 
solution,  which  deposits  a  flocculent  yellow  nitro-compound  on  dilu- 
tion. Fropi  these  experiments,  it  follows  that  the  black  substances 
produced  by  the  action  of  sulphuric  acid  on  carbohydrates  below  100° 
are  not  in  any  special  sense  more  carbonaceous  than  is  ordinary 
alcohol.  Since  by  this  action  cellulose  is  so  modified  as  to  resemble 
the  compound  obtained  from  liquefied  fibres,  lignin  may  be  regarded  as 
derived  from  cellulose  by  a  simple  change,  possibly  dehydration. 
The  study  of  these  compounds  may  be  expected  to  throw  light  on  the 
relations  between  the  carbohydrates  and  aromatic  compounds,  and 
also  on  the  origin  of  coal.  C.  H.  B. 

Action  of  Methylamine  on  Epichlorhydrin.  By  E.  Eeboul^ 
(Gompt.  rend.,  93,  423 — 425). — It  is  probable  that  epichlorhydrin 
should  react  with  methylamine  to  form  an  oxygenated  tetrammonium 

/O 
chloride   of  formula   ClNEt3.CH2.CH/   I       ,  or  oxallyl-methyl-ammo- 

^CH, 
nium  chloride. 

When  epichlorhydrin  and  methylamine  in  equal  volumes  are  heated 
in  sealed  tubes  at  100°,  a  yellowish  oily  layer  separates  out,  which 
increases  gradually.  This  thick  syrup  exhibits  no  signs  of  crystallisa- 
tion when  cooled  to  —  20°,  or  when  evaporated  in  a  vacuum  over  sul- 
phuric acid,  it  is  oxallyltriethylammonium  chloride.  The  platino- 
chloride  crystallises  from  absolute  alcohol  in  yellowish-orange  needles. 
When  the  chloride  in  aqueous  solution  is  decomposed  by  silver  oxide, 
an  alkaline  liquid  is  obtained,  which  on  evaporation  gives  a  thick  un- 
crystallisable  syrup,  possessing  properties  analogous  to  the  tetralcoholic 
ammonium  hydrates.  The  sulphate  and  nitrate  form  very  deliquescent 
crystals,  very  soluble  in  absolute  alcohol.  V.  H.  V. 

Glyceric  Ether.  By  R.  D.  Silva  (Gompt.  rend.,  93,  418 — 421).— 
In  the  preparation  of  allyl  alcohol  from  glycerol,  a  considerable  quan- 
tity of  a  black  residue  is  formed,  from  which  Gegerfelt  has  separated 
a  liquid  of  composition  CeHioOs,  and  the  so-called  glyceric  ether.  The 
author  has  further  examined  this  residue,  and  has  obtained  a  principal 
fraction  boiling  at  169 — 171°,  and  a  subsidiary  portion  boiling  from 
185 — 190°,  of  which  the  former  is  the  glyceric  ether  of  Gegerfelt. 
This  compound  is  a  thick,  colourless,  inflammable  liquid  (b.  p.  169 — 


ORGANIC  CHEMISTRY.  1123 

171°),  soluble  in  water,  alcohol,  and  ether ;  sp.  gr.  at  0°  =  1*1453.  Inas- 
much, as  this  compound  exhibits  none  of  the  characteristic  reactions  of 
the  ethers,  Gegerfelt  considers  that  of  the  following  possible  structural 
formulae,  the  second  is  the  more  probable. 

(I.)     CH2.O.CH0  (IL)     CH2.O.  CH2 

II  II 

CH.O.CH  CH.      CH. 

II  I    >o|    >o 

CH2.0.CH2  CH/    ch; 

The  author,  however,  inclines  to  the  first  formula,  and  if  this  view 
is  correct,  the  action  of  hydriodic  acid  would  convert  the  com- 
pound into  glycerol  and  tri-iodopropane,  CH2I.CHI.CH2I,  which,  by 
the  continued  action  of  hydriodic  acid  should  yield  isopropyl  iodide. 
This  was  confirmed  by  experiment  (this  Journal,  1876  [i],  60). 

On  passing  hydriodic  acid  into  epichlorhydrin,  the  liquid  thickens, 
iodine  separates  out,  and  a  volatile  liquid  distils  over.  This  liquid  is 
normal  propyl  chloride,  produced  by  the  following  series  of  re- 
actions : — 

(1.)  CH^Cl.CH^  I       +  HI  =  CH2C1.CH(0H).CHJ. 
^CH2 

(2.)  CHoCl.CH(OH).CHJ  -j-  2HI  =  CH0.CI.CH2.CH3  +  I2.* 

This  offers  an  easy  method  for  the  conversion  of  glycerol  into  normal 
propyl  alcohol.  V.  H.  V. 

Preparation  of  Formic  Aldehyde.  By  A.  Michael  {Am. 
Ohem.  J.^  1,  418 — 420). — Hofmann's  method  of  preparing  this  com- 
pound by  slow  oxidation  of  methyl  alcohol  yields  a  dilute  solution  of 
the  aldehyde  in  methyl  alcohol.  An  aqueous  solution  containing  16 
to  18  per  cent,  of  the  aldehyde  may  be  prepared  by  heating  methylic 
monochloracetate  with  water,  the  reaction  taking  place  as  represented 
by  the  equation, 

CH2CI.COOCH3  +  H2O  =  CH2O  +  CH3.COOH  +  HCl. 

100  g.  methylic  chloracetate  and  55  g.  distilled  water  are  lieated  for 
30  minutes  to  an  hour  at  100°  in  a  strong  closed  flask  ;  and  the  con- 
tents are  then  neutralised  with  strong  caustic  soda,  and  distilled  in  an 
oil-bath,  whereby  a  colourless,  usually  slightly  acid  liquid  is  obtained, 
which  may  be  purified  by  neutralisation  and  redistillation;  110  g. 
methyl  chloracetate  generally  yields  140 — 145  g.  of  aqueous  solution, 
containing  16 — 18  per  cent,  methyl  chloracetate. 

The  aqueous  solution  of  the  aldehyde,  evaporated  in  a  vacuum  to 
about  a  third  of  its  original  bulk,  deposits  the  polymeric  compound 
trioxy methylene.,  CsHeOs ;  and  if  the  evaporation  be  stopped  just  before 
this  separation  begins,  a  concentrated  solution  is  obtained,  containing 
about  40  per  cent,  of  the  aldehyde.  H.  W. 

*  This  last  equation  is  wrong  (also  in  the  original  paper);  it  should  perhaps  be: 

CH2CI.CHOH.CH2I  +  SHI  -  CH2Cl.CH2.Cn3  +  H2O  +  2I2.         [Ed.] 
VOL.  XL.  4  g 
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Some  New  Uranium  Salts.  By  F.  W.  Clauke  and  Mary 
Owens  (Amer.  Ghem.  /.,  2,  331). — Sodium  nranate  dissolves  readily 
in  the  substituted  acetic  acids,  yielding  definite  salts  analogous  to 
the  well-known  sodio-uranic  acetate. 

Sodio-uranic  monochloracetate,  !N'a(U202)*(02H2C102)3  +  2H2O,  forms 
large  sulphur-yellow  crystals  of  sp.  gr.  2* 748  at  14°.  The  dichloracetate 
Na(U202)(C2HCl202)3and  the  monobromacetate  Na(U202)(C2H2Br02)3 
are  anhydrous,  and  form  small  yellow  crystals,  those  of  the  latter 
being  clustered  in  regular  stellate  groups.  A  solution  of  the  double 
trichloracetate  dried  up  to  a  gummy  mass.  H.  W. 

Substituted  Acrylic  Acids  from  Bromopropiolic  Acid.  By 
H.  Hill  and  C.  F.  Mabery  (Am..  Chem.  /.,  3,  172— 184).— 1.  Bihrom- 
acrylic  Acid  of  Fittig  arid  Petri. — The  solution  of  bromopropiolic  acid  in 
strong  hydrobromic  acid  (b.  p.  126°)  deposits,  after  a  short  time, 
crystals  of  a  dibromacrjlic  acid  identical  with  that  which  Fittig  and 
Petri  obtained  by  the  decomposition  of  tribromosuccinic  acid.  The 
same  acid  may  also  be  advantageously  prepared  from  the  solution  of 
the  propiolate  and  bromide  obtained  in  the  preparation  of  barium 
dibromacrylate  by  the  action  of  baryta- water  on  mucobromic  acid : 
the  barium  may  be  precipitated  by  dilute  sulphuric  acid,  the  filtrate 
concentrated  on  the  water-bath,  and  the  acid  which  separates  on  cool- 
ing purified  by  recrystallisation.  From  a  hot  concentrated  solution, 
it  separates  at  first  as  an  oil,  but  after  cooling  to  a  certain  extent,  it  is 
deposited  in  pearly  scales  melting  at  85 — 86".  Its  aqueous  solution, 
saturated  at  20°,  contains  2'91  to  3*16  per  cent,  of  the  acid.  Fittig  and 
Petri  found  3'355.  The  barium  salt  obtained  by  neutralisation  crystal- 
lises in  rectangular  plates,  having  in  the  air-dried  state  the  composi- 
tion (C3HBr202)2Ba  +  2H2O,  the  water  being  given  off  at  100°.  The 
calcium  salt,  (C3HBr202)2Ca  +  3^H20  crystallises  in  long  radiate  needles. 

2.  lodohromacrylic  acid,  C3H2BrI02,  is  easily  prepared  by  dissolving 
bromopropiolic  acid  in  concentrated  hydriodic  acid  (b.  p.  127°),  and  sepa- 
rates from  a  hot  concentrated  aqueous  solution  as  an  oil,  but  at  a  lower 
temperature  in  pearly  scales  which  melt  at  110°.  It  dissolves  readily 
in  alcohol,  ether,  or  chloroform,  sparingly  in  benzene,  carbon  bisulphide, 
and  light  petroleum.  An  aqueous  solution  saturated  at  20°  contains 
1-70  per  cent,  of  the  acid.  The  barium  salt,  (C3HBrI02)2Ba  +  3H2O, 
crystallises  from  strong  solutions  in  slender  needles,  from  more  dilute 
solutions  in  rectangular  plates.  In  the  air-dried  state,  it  contains 
3  mols.  water,  which  it  loses  in  a  vacuum  over  sulphuric  acid.  Its 
solution  saturated  at  20°,  contains  13"88  per  cent,  of  the  anhydrous 
salt.  The  calcium  salt,  (C3HBrI02)2Ca+3^H20,  closely  resembles  the 
barium  salt  in  appearance,  but  is  more  soluble  in  water.  It  loses  its 
crystal-water  completely  in  a  vacuum  over  sulphuric  acid,  or  when 
heated  to  80°.  The  silver  salt,  C3HBrI02Ag,  obtained  by  precipita- 
tion, forms  short  clustered  needles,  which  may  be  recrystallised  from 
water  with  but  slight  decomposition. 

Ghlorobromacrylic  acid  is  formed  by  direct  combination  of  bromo-'' 
propiolic  acid  with  hydrochloric  acid,  but  the  action  is  much  sloweo 
than  with  hydriodic  acid. 

*  U  =  120. 
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3.  Trihrnmacrylic  acid,  C3HBr302,  is  produced  by  slowly  adding  an 
excess  of  bromine  to  an  aqueous  solution  of  bromopropiolic  acid^  and 
separates  partly  as  an  oil,  which  gradually  solidifies,  whilst  the 
remainder  may  be  extracted  from  the  aqueous  solution  by  ether.  The 
solid  product,  after  being  freed  from  liquid  by  pressure,  and  recrystal- 
lised  from  chloroform,  or  better  from  benzene,  crystallises  in  colour- 
less oblique  prisms,  very  soluble  in  ether  and  in  alcohol,  less  soluble 
in  cold,  readily  in  hot  chloroform  or  benzene,  soluble  also  in  carbon  bi- 
sulphide and  in  light  petroleum,  only  sparingly  soluble  in  water  even 
at  the  boiling  heat.  Melts  at  118°.  A  solution  saturated  at  20°  con- 
tains 1*33 — 1*38  per  cent,  of  the  acid.  It  is  scarcely  affected  by  boiling 
with  excess  of  barium  hydroxide,  but  is  slowly  decomposed  by  boiling 
with  .alcoholic  potash.  The  barium  salt,  (C3Br302)Ba  +  3H..O,  prepared 
by  neutralisation,  crystallises  from  a  concentrated  solution  on  cooling, 
in  long  needles  which  effloresce  over  sulphuric  acid.  Its  aqueous 
solution  saturated  at  20°  contains  23' 62 — 23' 69  per  cent,  of  the 
anhydrous  salt.  The  calciuyn  salt,  (C3Br302)iCa  +  HoO,  crystallises  in 
needles  which  are  permanent  in  the  air,  but  lose  weight  over  sulphuric 
acid.  The  silver  salt,  CeBrsOoAg,  is  tolerably  stable  and  crystallises 
in  six-sided  plates.  H.  W. 

Di-iodobromacrylic  and  Chlorobromacrylic  Acids.     By  C.  F. 

Mabery  and  Bachael  Lloyd  (Ayner.  Ghem.  J.,  3,  124 — 129). — Di- 
iodobromacrylic  acid,  C^IoBrHOo,  is  formed  when  bromopropiolic 
acid,  C3HBr02  (this  Journal,  1879,  Abstr.,  225),  is  left  for  some  time 
in  contact  with  an  ethereal  solution  of  iodine,  more  quickly  however 
by  heating  bromopropiolic  acid  with  a  little  more  than  the  calculated 
weight  of  iodine  and  five  parts  by  weight  of  ether,  for  two  hours  on 
the  water-bath  with  a  reflux  condenser.  On  allowing  the  ether  to 
evaporate,  extracting  the  residue  with  successive  portions  of  warm 
water,  and  concentrating  by  evaporation,  the  di-iodobromacrylic  acid 
is  deposited  on  cooling  in  glistening  plates,  which  may  be  purified  by 
recrystallisation  from  hot  water.  By  evaporation,  the  mother-liquors 
give  an  oily  product,  which  solidifies  on  standing,  but  is  difficult  to 
purify. 

Di-idobromacrylic  acid  crystallises  in  flat  white  six-sided  plates, 
very  slightly  soluble  in  cold  water,  readily  in  hot  water,  very  soluble 
in  ether,  alcohol,  carbon  bisulphide,  and  light  petroleum.  It  melts  at 
160°,  and  sublimes  slowly  at  higher  temperatures,  apparently  un- 
changed.    It  dissolves  in  48'37  parts  of  water  at  20°. 

Barium  di-iodohromacrylate,  Ba(C3l2Br02)2  +  4H2O,  prepared  by  satu- 
ration, crystallises  in  stellate  groups  of  flat  prisms,  very  soluble  in  cold, 
less  soluble  in  hot  water.  The  calcium  salt,  Ca(C3l2Br02)2,  crystallises 
in  branching  needles  very  soluble  in  water.  The  silver  salt,  AgC;J2Br02, 
prepared  by  precipitation,  is  very  slightly  soluble  in  cold  water,  but 
dissolves  readily  in  dilute  nitric  acid,  and  crystallises  in  oblique  prisms. 
The  potassium  salt^  C3l2Br03K  +  2H2O,  crystallises  in  oblique  prisms, 
very  soluble  in  water. 

Ghlorohromacrylic  add,  C3H2ClBr02,  may  be  prepared  by  treat- 
ing bromopropiolic  with  ordinary  fuming  hydrochloric  acid ;  more 
readily  however  by  the  action  of  hydrochloric  acid  saturated  at  0°. 

4  y  2 
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The  acid  liquid  soon  becomes  filled  with  crystals  of  the  chloro- 
brominated  acid,  the  reaction  being  complete  in  about  24  hours  ;  and 
the  product,  after  being  freed  from  excess  of  hydrochloric  acid  by 
decantation  and  pressure  between  filter-paper,  may  be  further 
purified  by  crystallisation  from  hot  water.  It  separates  from  a 
hot  solution  as  an  oily  liquid,  but  crystallises  when  nearly  cold  in 
elongated  flat  prisms  or  needles.  It  melts  at  70°,  and  sublimes  freely  at 
a  somewhat  higher  temperature  ;  it  dissolves  much  more  readily  in  hot 
than  in  cold  water,  easily  in  ether,  alcohol,  benzene,  and  carbon  bisul- 
phide. The  barium  salt,  (C3HClBr02)2Ba  +  2H2O,  crystallises  in  flat- 
tened prisms,  apparently  monoclinic.     The  calcium  salt, 

(CaHClBrOaj^Ca  +  ^H^O, 

forms  branching  needles,  very  soluble  in  hot,  less  soluble  in  cold  water. 
The  silver  salt,  CsHAgClBrOz,  prepared  by  adding  silver  nitrate  and 
ammonia  to  a  solution  of  the  acid,  forms  microscopic  needles  almost 
insoluble  in  cold  water.  The  'potassium  salt,  C3HKClBr02,  forms 
irregular  pointed  prisms,  less  soluble  in  cold  than  in  hot  water. 

Chlorobromacrylic  acid  dissolved  in  chloroform  and  left  in  contact  for 
several  days  with  rather  more  than  1  mol.  bromine,  is  converted  into 
chl  orotribromopropionic  acid,  C3H2ClBr302,  which  separates  in 
large  prismatic  crystals,  melting  after  recrystallisation  from  carbon 
bisulphide,  at  about  98°.  H.  W. 

Methylcrotonic  and  Angelic  Acids.  By  E.  Schmidt  (Annalen. 
208,  249 — 268). — It  has  been  previously  pointed  out  by  the  author 
{Ber.,  12,  252  ;  and  this  Journal,  1879,  Abstracts,  617)  that  the  valeric 
acid  formed  by  the  action  of  zinc  and  weak  sulphuric  acid  on  dilute 
alcoholic  solutions  of  hydriodomethylcrotonic  acid  (m.  p.  86" 5°)  and 
hydriodangelic  acid  (m.  p.  46°)  is  identical  with  methylethylacetic 
acid.  The  identity  of  these  acids  was  established  by  a  comparison  of 
the  sp.  gr.  (0-940  at  17°)  and  boiling  point  of  the  acids  (173—175° 
not  corr.)  and  by  an  examination  of  the  following  salts : — C5H9Ag02, 
feather- shaped  crystals,  soluble  in  hot  water;  Ba(C5H902)2,  trans- 
parent amorphous  mass,  resembling  varnish,  in  which  slender,  needle- 
shaped  crystals  are  occasionally  found ;  Ca( 6511902)2  ■+  5H2O,  colour- 
less, efflorescent  needles,  soluble  in  water  ;  (C6H902)2Cu,  bluish-green 
crystalline  precipitate.  The  zinc  salt  forms  silky  white  needles,  which 
are  more  soluble  in  cold  than  in  hot  water.  The  manganese  salt  is 
amorphous.  The  rest  of  the  paper  has  already  appeared  in  the  Berichte 
(loc.  cit.).  W.  C.  W. 

Calcium  Double  Salt  of  Methylcrotonic  and  Isobutylformic 
Acids.  By  E.  Schmidt  (Annalen,  208,  268— 270).— The  existence 
of  the  double  salt,  (C5H702)2Ca,(C5H902)2Ca  +  9H2O,  discovered  by 
the  author  in  conjunction  with  Berendes  (Annalen^  191, 105),  has  been 
recently  called  in  question  by  Conrad  and  Bischoif,  who  declare  that 
this  compound  is  merely  calcium  methylethylacetate.  The  author  has 
therefore  again  prepared  this  double  salt  from  methylcrotonic  and  iso- 
butylformic acids,  and  has  satisfied  himself  that  it  is  not  calcium  methyl- 
ethylacetate. It  crystallises  in  colourless  needles,  which  are  frequently 
more  than  an  inch  in  length.  W.  C.  W. 
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Substituted  Glycollic  Acids.  BjM.  Senff  (Annalen,  208,  270 — 
277). — Ethylic  propionylglycollate,  COOEt.CHa.O.CaHsO,  prepared  by 
heating  a  mixture  of  ethyl  monochloracetate  and  anhydrous  sodium 
propionate  at  175°  for  30  hours,  is  a  colourless,  highly  refractive  liquid 
(sp.  gr.  1-0052  at  22°,  b.  p.  201°).  It  is  soluble  in  hot  water.  Ethylw 
hutyrylgly collate  has  a  sp.  gr.  of  1*0288  at  22"5°.  EthjUc  isohtUyrylgly- 
collate  boils  at  195°,  and  has  a  sp.  gr.  of  1'024!0  at  22'5°.  Ethylic  henzo- 
glycollate  is  easily  obtained  by  heating  a  mixture  of  sodium  benzoate 
and  ethyl  monochloracetate  at  180°.  It  cannot  be  distilled  even  in  a 
vacuum  without  undergoing  decomposition.  Ethi/lic  salicylgly collate, 
COOEt.CHa.O.C.CTHsOo,  and  ethyl  phthalylgly collate, 

(COOEt.CH..COO)2.C6H4, 

resemble  the  preceding  compound  in  their  properties  and  mode  of 
preparation.  Attempts  to  isolate  the  acids  contained  in  the  ethyl 
salts  of  propionyl,  butyryl,  isobutyryl,  benzoyl,  salicyl,  and  phthalyl 
glycolic  acids  were  nnsuceessful.  W.  C.  W. 

Tetrylenedicarboxylic  Acid  (Homoitaconic  Acid).  By  W. 
Maekownikoff  and  A.  Kkestownikoff  (Afmalen,  208,  333 — 349). — In 
a  preliminary  notice  {Ber.,  12,  1489,  and.  this  Journal,  Abstr.,  1880, 
238),  the  authors  pointed  out  that  a  mixture  of  alcohol,  ethylic  ethyl- 
acetate,  ethyllactic  acid,  and  ethyl  homoitaconate,  is  produced  by  the 
action  of  dry  sodium  etliylate  on  ethyl  a-chloropropionate  at  80°.  An 
analogous  reaction  takes  place  when  dry  sodium  methylate  is  added 
to  warm  ethyl  or  methyl  chloropropionate.  In  the  latter  case,  the 
methyl  salt  of  methyllactic  acid  (b.  p.  135 — 138°)  is  formed  as  a  bye- 
product. 

Tetrylenedicarboxylic  or  homoitaconic  acid  is  deposited  when  the  ethyl 
salt  is  heated  for  two  or  three  days  with  an  excess  of  strong  hydro- 
chloric acid.  It  is  purified  by  recjrystallisation  from  water  and  treat- 
ment with  animal  charcoal,  or  by  conversion  into  its  lead  salt.  The 
pure  acid  crystallises  in  rhombic  prisms,  soluble  in  hot  water  and 
alcohol.  It  melts  at  170°,  and  sublimes  at  a  higher  temperature, 
forming  needle-shaped  crystals.  The  calcium,  zinc,  and  sodium  salts 
are  soluble  in  water,  and  uncrystalli'-able.  PbCeHsOi  -f  ^HoO  is  de- 
posited in  microscopic  needles,  when  a  dilute  solution  of  the  acid  is 
neutralised  with  lead  carbonate.  Ag^CcHsOi  is  amorphous,  and  inso- 
luble in  water.  Ethyl  homoitaconate  is  a  viscid,  colourless  liquid, 
b.  p.  230°,  and  the  methyl  salt  boils  at  220°. 

The  acid  dissolves  in  hydrobromic  and  hydriodic  acids  without 
undergoing  any  change.  It  does  not  unite  with  bromine  to  form  addi- 
tion products;  neither  does  it  yield  an  anhydride  when  heated  at 
290°. 

The  chief  products  of  the  action  of  sodium  ethylate  on  ethyl  chlor- 
acetate  is  ethylic  ethyljrlycollate,  but  by  the  action  of  sodium  ethylate 
on  ethyl  bromobutyrate,  a  mixture  of  ethylic  ethoxybutyrate,  eth- 
oxybutyric  acid,  and  an  ethereal  salt  (b.  p.  245 — 253°)  is  formed.  On 
saponification  with  strong  hydrochloric  acid,  the  ethereal  compound 
appears  to  yield  two  isomeric  acids  of  the  composition  C8H,204. 

W.  C.  W. 
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A  New  Formation  of  Ethylthiocarbimide.  By  A.  Michael 
(J.m.  Chem.  /.,  1, 416 — 418). — Hofmann  and  V.  Meyer  have  shown  that 
the  product  obtained  by  the  action  of  ethyl  iodide  on  silver  thiocyanate 
consists  wholly  of  normal  ethyl  thiocyanate  without  a  trace  of  the 
isocyanate  or  thiocarbimide.  This  seems  to  show  that  silver  thiocyan- 
ate is  itself  a  normal  thiocyanate,  that  is  to  say,  that  its  silver-atom  is 
directly  attached  to  the  sulphur,  and  not  to  the  nitrogen-atom,  in  conse- 
quence, -we  may  suppose,  of  silver  having  a  stronger  affinity  for  sulphur 
than  for  nitrogen.  Accordingly  it  seemed  probable  that  by  employing 
a  thiocyanate  containing  a  metal,  such  as  mercury,  whose  affinity  for 
sulphur  is  less  than  that  of  silver,  while  its  affinity  for  nitrogen  is 
greater,  it  might  be  possible  to  obtain  an  isothiocyanate,  or  thiocar- 
bimide. This  reaction  has  indeed  already  been  tried  by  Schlagden- 
hauffen  {Ann.  Chim.  Phys.  [3],  56,  297),  who  thereby  obtained  normal 
ethyl  thiocyanate,  together  with  a  red  mass,  vv^hich  he  did  not  further 
examine,  Michael  finds  that  ethyl  iodide  acts  on  mercuric  thiocyanate, 
even  at  100°,  but  more  readily  on  heating  the  materials  together  in  a 
sealed  tube  at  146 — 150°.  On  opening  the  tube  after  heating  for 
about  2^  hours,  a  strong  smell  of  ethylthiocarbimide  was  observed, 
and  a  dark-red  sediment  had  formed ;  and  on  distilling  the  contents  of 
the  tube  in  a  current  of  steam,  an  oil  passed  over,  which,  when  dried 
by  calcium  chloride  and  redistilled,  yielded  a  small  quantity  of  oil, 
passing  over  below  135°,  the  presence  of  ethylthiocarbimide  in  which 
was  indicated  by  its  pungent  odour,  and  further  demonstrated  by  treat- 
ing it  with  aniline,  whereby  it  was  convert-ed  into  ethylphenylthio- 
carbamide:  N(CS)Et  +  NPhHz  =  N2(C!S)EtPhH2.  The  quantity 
of  ethylthiocarbimide  formed  in  this  reaction  does  not  exceed  3  per 
cent,  of  the  normal  ethyl  thiocyanate,  and  even  this  is  but  small. 
The  chief  product  of  the  reaction  is  in  fact  the  red  mass  mentioned 
by  SchlagdenhaufFen,  which  is  possibly  a  compound  of  ethylthiocar- 
bimide with  mercuric  iodide ;  it  contains  Hg,  C,  S,  and  I,  and  on 
distillation  yields  a  heavy  oil  containing  sulphur. 

Methyl  and  amyl  iodides  act  on  mercuric  iodide  in  a  similar  manner, 
forming  liquids  which  have  the  strong  penetrating  odour  of  allyl- 
thiocarbimides  or  mustard  oils.  H.  W. 

Certain  Volatile  Products  in  Crude  Coal-tar  Benzenes.    By 

Watson  Smith  (Chem.  News,  44,  138 — 140). — Crude  benzenes  (so 
called  "  aniline  benzenes  ")  contain  small  quantities  of  amylenes, 
together  with  carbon  bisulphide,  to  the  extent,  in  the  sample  examined, 
of  5*92  per  cent,  by  volume.  The  carbon  bisulphide  is  probably  due  to 
the  action  of  a  high  temperature  in  the  retorts  on  coals  containing 
much  sulphur.  Only  minute  traces  of  alcohol  could  be  detected,  and 
acetonitril  was  not  present.  The  author  considers  that  the  ethyl 
alcohol  found  by  Vincent  and  Delachanal  {Gompt.  rend.,  86,  340), 
and  by  Witt  {Ber.,  1877,  2227)  in  rectified  benzene,  was  a  product  of 
the  action  of  the  sulphuric  acid  used  in  the  rectification  on  ethylene 
dissolved  in  the  oils.  C  H.  B. 

Petrocene,  a  Product  of  the  Destructive  Distillation  of 
Petroleum.  By  S.  P.  Sadtler  and  H.  G.  McCarter  {Am.  Chem.  J.y 
1,  30 — 32). — The  name  "petrocene"  was  given  by  Hemilian  {Befr.y  9, 


I 


ORGANIC  CHEMISTRY.  1129 

1604;  this  Journal,  1877,  2,  866)  to  a  solid  hydrocarbon  (m.  p.  above 
300°)  obtained  from  the  highest-boiling  portion  of  American  petroleum. 
A  similar  substance  was  examined  in  1878  by  Prunier  and  David 
(Compt.  rend.,  87,  991 ;  this  Journal,  1879,  Abstr.,  309),  who  found  it 
to  contain  from  88  to  96  per  cent,  carbon,  and  regarded  it  as  a  mixture 
of  anthracene,  phenanthrene,  chrysene,  chrysogen,  and  other  hydrocar- 
bons. 

The  authors  of  the  present  paper  find  that  the  hydrocarbons  of  which 
this  residue  is  composed  cai)not  well  be  separated  by  treatment  with 
solvents;  but  by  combining  them  with  picric  acid,  and  fractional 
crystallisation  of  the  products  from  alcohol  and  benzene,  they  obtained 
three  distinct  crystallisations,  two  of  red  crystals,  and  one  of  brown 
plates.  These  were  carefully  picked  apart  and  purified  by  recrystalli- 
sation,  and  when  decomposed  by  ammonia,  yielded  two  well-marked 
hydrocarbons,  one  melting  at  280°,  the  other  at  178°.  The  composi- 
tion of  these  hydrocarbons  has  not  yet  been  exactly  made  out ;  but  by 
converting  them  into  quinones,  and  these  into  the  corresponding 
dihydroxyquinones  (alizarins),  and  analysing  these  products,  results 
were  obtained  which  render  it  probable  that  the  hydrocarbon  melting 
at  280°  has  the  composition  of  a  dimethylanthracene,  CieHu,  although 
it  does  not  agree  in  its  properties  with  either  of  the  known  dimethyl- 
anthracenes.  The  hydrocarbon  melting  at  178^^  appears  to  have  the 
composition  of  a  monometlnjlanthracene.  Both  these  hydrocarbons 
were  undoubtedly  contaminated  with  chrysene,  or  some  similar  com- 
pound having  a  higher  percentage  of  carbon,  from  which  it  is  extremely 
difficult  to  free  them.  H.  W. 

Compounds  of  Aromatic  Amines  with  Silver  Nitrate  and 
Sulphate.  By  W.  G.  Mixter  (Am.  Ghem.  J.,  1,  239— 243).— A 
compound  of  2  mols.  melaniline  with  1  mol.  silver  nitrate  was 
obtained  by  Hofmann  in  1848  {Annalen,  67,  129),  and  Griess  in 
1862  {ibid.,  121,  257)  obtained  compounds  of  silver  nitrate  with  azo- 
diphenyldiamine  and  azobromodiphenyldiamine,  having  the  formulae 
Ci2HuN3,AgN03  and  Ci2H9Br2N3,AgN03.  The  author  has  already 
prepared  compounds  of  silver  nitrate  with  amylidenamine  (this 
Journal,  1878,  Abstr.,  564),  and  of  silver  sulphate  with  ethylidenamine 
{ibid.,  1880,  234),  and  he  has  lately  obtained  the  following  com- 
pounds of  silver  nitrate  and  sulphate  with  aromatic  monamines. 

Aniline  with  Silver  sulphate,  {C6ii^^)iA^f2{^Oi),2\i■iO. — This  com- 
pound was  prepared  by  dissolving  5  grams  silver  sulphate  and  6  grams 
aniline  in  boiling  water.  Some  silver  was  reduced,  and  a  dark  residue 
was  left.  On  cooling,  the  filtrate  from  the  hot  liquid  gave  a  mass  of 
hair-like  rose-tinted  crystals,  the  colour  being  probably  due  to  the 
mother-liquor.  The  compound  left  in  a  vacuum  over  oil  of  vitriol  for 
two  days,  lost  33*08  per  cent. ;  2  mols.  each  of  aniline  and  water  are 
equal  to  30*83  per  cent.  Absolute  alcohol  removes  the  greater  part  of 
the  aniline. 

Paratoluidinewith  Silver  sulphate,  (C8H9N)4Ag2S04,2H20. — Prepared 
in  like  manner  with  6  g.  of  toluidine  and  4*5  g.  silver  sulphate.  It 
resembles  the  preceding  compound  in  appearance,  and  is  decomposed 
by  absolute  alcohol,  which  removes  the  whole  of  the  toluidine. 
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Metanitraniline  with  Silver  nitrate,  [06H6(N'02)N]4AgN03. — Prepared 
by  adding  13  g.  metanitraniline  (m.  p.  116°)  dissolved  in  boiling 
absolute  alcohol  to  a  boiling  solution  of  2  g.  silver  nitrate  in  absolute 
alcohol,  and  separates  on  cooling  in  a  mass  of  hair-like  yellow  crystals, 
melting  at  124 — ^125°.  Cold  water  completely  removes  the  silver 
nitrate,  leaving  7?^-nitraniline. 

Nitrotoluidine  mth  Silver  nitrate,  [C7H8(N02)N]AgN03. — Prepared 
by  adding  2*5  g.  silver  nitrate  to  8  g.  nitrotoluidine  (m.  p.  77"6°)  dis- 
solved in  boiling  water.  It  is  a  greenish-yellow  crystalline  body,  which 
dissolves  in  absolute  alcohol,  and  melts  without  decomposition  at 
131 — 132°.  It  is  not  affected  by  light.  Equal  weights  of  silver 
nitrate  and  nitrotoluidine  give  the  same  compound. 

Faratoliiidine  with  Silver  nitrate,  (C7H9N)2AgN03. — Prepared  by  add- 
ing a  hot  aqueous  solution  of  ^-toluidine,  with  agitation,  to  a  cold  solu- 
tion of  silver  nitrate.  It  is  a  white  crystalline  body  which  melts  with 
decomposition  at  101°,  and  is  slowly  decomposed  by  absolute  alcohol, 
with  separation  of  a  brownish  mass.  H.  W. 

Anhydro-compounds.  By  H.  Hubner  (Annalen,  208, 278—332). 
— Many  of  the  facts  of  this  paper  have  appeared  in  the  form  of  short 
communications  to  the  Berichte  (6,  798  and  1128  ;  7,  463  and  1314 ;  8, 
875  and  562;  9,  774  and  775;  10,  1708,  1710,  1716)  and  this 
Journal  (1874,  78  ;  1876,  ii,  309 ;  1878,  Abstr.,  142—144). 

A  mixture  of  ortho-  and  para-nitrobenzanilides  is  formed  by 
gi'adually  adding  10  grams  of  benzanilide  (m.  p.  163°)  to  100  grams 
of  nitric  acid  (sp.  gr.  1'45),  cooled  down  to  5°.  The  solution  is 
poured  into  10  times  its  volume  of  cold  water,  and  the  precipitated 
nitranilides  are  washed  with  water  and  dried.  By  treatment  with 
cold  benzene,  the  orthonitranilide  dissolves,  leaving  the  parabenznitra- 
nilide  undissolved.  The  substances  are  purified  by  recrystallisation 
from  alcohol. 

By  hoilmg par anitr oh enzanilide,  C6H4(N02).NH.COPh  [4  :  1"),  with 
a  dilute  solution  of  an  alkali,  paranitraniline  (m.  p.  146^)  is  obtained. 
On  reduction  with  tin  and  hydrochloric  acid,  paranitro benzanilide 
yields  paramidohenzanilide,  C6H4(NH2).NH.COPh  [4  :  1],  which  crys- 
tallises in  colourless  plates  (m.  p.  128°),  freely  soluble  in  alcohol  and 
in  chloroform.  The  hydrochloride  and  sulphate  of  this  base  crystal- 
lise in  needles,  which  are  sparingly  soluble  in  cold  water.  Paradi- 
amidobenzene,  obtained  by  boiling  paramidobenzanilide  with  dilute 
potassium  hydroxide,  crystallises  in  colourless  plates  (m.  p.  140°), 
soluble  in  alcohol  and  ether.  The  hydrochloride  also  crystallises  in 
plates.     It  is  very  soluble  in  water. 

The  separation  of  metanitrob enzanilide  from  its  isomerides  is 
described  in  Ber.,  9,  774.  On  treatment  with  dilute  alkalis,  it  yields 
metanitraniline,  which  crystallises  in  yellow  needles  (m.  p.  112°), 
soluble  in  alcohol.  The  nitranilines  are  best  prepared  by  slowly 
dropping  a  solution  of  aniline  sulphate  in  sulphuric  acid  into  a  well 
cooled  mixture  of  strong  nitric  and  sulphuric  acids.  The  product  is 
slowly  poured  into  cold  water,  and  the  acid  solution  neutralised  with 
sodium  hydroxide,  which  causes  the  nitranilines  to  separate  out.  On 
distillation  in  a  current  of  steam,   orthonitraniline  is  carried  over,  the 
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para-  and  meta-derivatives  remaining  in  the  retort.  These  two  com- 
pounds are  easily  separated  by  recrysfcallisation  from  benzene  or  water. 
Pure  orthonitraniiine  melts  at  71°,  the  meta- compound  at  114°,  and 
para-nitraniline  at  155°. 

When  ortkonitrobenzanilide  (m.  p.  94°)  is  boiled  with  a  strong  solu- 
tion of  potassium  hydroxide,  orthonitrophenol  and  orthonitraniiine  are 
formed.  The  latter  compound  on  reduction  yields  orthodiamidoben- 
zene  (m.  p.  120°). 

Anhydrohenzoyldiamidohenzene,    C6H4<^         ))CPh,    is    prepared    by 

heating  a  mixture  of  orthonitrobenzanilide  and  finely  granulated 
metallic  tin  (1  mol,  :  3  atoms),  made  into  a  paste  with  strong  hydro- 
chloric acid.  When  the  anilide  is  completely  dissolved,  the  liquid 
is  decanted  from  the  undissolved  tin  and  evaporated  to  dryness  on  a 
water-bath.  The  residue  is  stirred  up  with  strong  ammonia,  and 
warmed  with  yellow  ammonium  sulphide  until  the  whole  of  the  tin  is 
dissolved.  The  anhydro-base  which  remains  undissolved  is  washed 
with  water.  From  its  solution  in  glacial  acetic  acid,  the  base  is 
deposited  in  plates  (m.  p.  250"),  soluble  in  alcohol.  The  salts  of  this 
base  crystallise  in  needles ;  and  with  the  exception  of  the  hydrochlo«. 
ride,  C13H10N2HCI,  they  are  only  sparingly  soluble  in  cold  water. 

N 
NitTo-anhydrobenzoyldiamidohe7izene,  C6H3(N02)<^         ))CPh    (m.    p. 

196°),  has  feeble  basic  properties.  On  reduction,  it  yields  the  nmido- 
compound,  which  crystallises  in  small  needles  (m.  p.  240°),  soluble  in 
alcohol,  but  insoluble  in  water.  This  base  forms  the  following  salts : 
C10H11N3.H2SO4  -}-  2H2O,  colourless  needles,  sparingly  soluble  in 
hot  water  ;  Ci3HnN3.2HCl,  colourless  plates,  freely  soluble  in  water,  and 
C13H11N3.2HNO3,  colourless  plates,  which  dissolve  readily  in  water. 

Anhydro-com'pounds  from  Paratoluidine. — The  formation  of  meta- 
nitrobenzoparatoluide  (m.  p.  143°),  dhiitrobejizajjaratoluide  (m.  p.  186°), 
and  metayittroparatoluidirie  (m.  p.  114"),  from  benzoparatoluide  (m.  p. 
155°),  has  been  already  described  by  Kolbe  (Ber.,  8,  875). 

Metamidobenzoparatoluide  (m.  p.  192"),  obtained  by  the  reduction  of 
metanitrobenzoparatoluide  with  tin  and  hydrochloric  acid,  is  soluble 
in  alcohol  and  chloroform.  It  is  deprived  of  a  molecule  of  water  by 
the  action  of  benzoic  chloride,  and  an  anhydro-base  (m.  p.  239°)  is 
formed — 

C6H3Me(NH2).NH.COPh  [1  :  3  :  4]  =  H^O  + 

CeHaMe/         >CPh  [1:3:  4]. 

This  base  is  soluble  in  hot  alcohol,  ether,  chloroform,  and  glacial 
acetic  acid.  The  hydrochloride  and  nitrate  form  colourless  needles, 
soluble  in  boiling  water  and  in  hot  alcohol.  The  sulphate  also  crys- 
tallises in  needles,  which  are  sparingly  soluble  in  alcohol  and  in  hot 
water. 
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When  dinitrobenzoparatoluide  is  treated  with  sulphuretted  hydro- 
gen, it  yields  amidonitrobenzoparatoluide — 

C6H2Me(N02)(NH2).NH.COPh[l  :  3  :  3  :  4], 

crystallising  in  red  needles  (m.  p.  138°),  and  on  reduction  with  tin 
and  hydrochloric  acid  the  dinitro-compound  yields  diamidobenzopara' 
toluide  (m.  p.  184°),  which  is  soluble  in  alcohol  and  ether. 

The  sulphate,  C14H15N3O.H2SO4,  hydrochloride,  nitrate,  and  oxalate 
are  crystalline  salts,  soluble  in  water. 

Anhtjdro-compounds  from  Xylidine. — The  preparation  of  cc-henzoyl- 
xylidide,  oc-mononitrobenzoxylidide,  and  cc-anhydrodiamidohenzoxylene 
from  a-xylidine  and  of  the  corresponding  yS-compounds  from  /3-xyli- 
dine,  have  been  already  described  by  F.  Boyes  (Ber.,  10,  143,  this 
Journal,  Abstr.,  1878,  143).     The  a-anhydro-base — 

CeH^Me^^         >CPh, 

crystallises  in  colourless  needles  (m.  p.  195°),  soluble  in  alcohol. 

The  hydrochloride,  Ci5Hi4N2,HCl,  oxalate,  nitrate,  and  sulphate  form 
needle-shaped  crystals.  All  these  salts,  with  the  exception  of  the 
sulphate,  dissolve  readily  in  alcohol  and  in  water. 

The  corresponding  ^-compound  forms  colourless  needles  (m.  p. 
215°),  soluble  in  alcohol.  The  sulphate  and  hydrochloride  also  form 
needle-shaped  crystals  which  are  easily  soluble  in  water. 

The  properties  and  mode  of  preparation  of  paranitrobenzamido- 
naphthalene  (m.  p.  224°),  paramidobenzamidonaphthalene  (m.  p.  186°), 
(3-nitrorthobenzamidonaphthalene  (ra.  p.  175°),  anhydrobenzoyldiamido- 
naphthalene  (m.  p.  210°),  dinitrobenzamidonaphthalene  (m.  p.  252°), 
dinitramidonaphthalene  (m.  p.  233°),  and  diamidobenzamidonaphthalene 
have  already  been  described  by  Ebell  (Ber.,  7,  1317;  8,  562). 

From  these  facts  the  author  concludes  that  it  is  only  the  ortho- 
diamido-compounds  which  have  the  power  of  losing  a  molecule  of 
water  and  forming  anhydro-bases,  when  subjected  to  the  powerful 
action  of  nascent  hydrogen.  W.  C.  "W. 

Dinitro-  and  Trinitro-resorcinol.  By  R.  Benedikt  and  A.  v. 
HiJBL  (Monatsh.  Ghem.,  2,  323 — 330). — Fitz,  who  discovered  dini- 
troso-resorcinol  (Ber.,  1875,  631),  did  not  succeed  in  converting  it  into 
dinitro-resorcinol,  but  found  that  nitric  acid,  even  when  very  dilute, 
converts  it  at  once  into  trinitroresorcinol,  and  that  when  heated 
with  potassium  permanganate  or  ferricyanide,  even  in  the  cold,  it  is 
completely  oxidised  and  barnt.  Weselsky  and  Benedikt  however 
have  shown  that  nitroso-compounds  can  be  oxidised  to  nitro-com- 
pounds  by  exposing  them  suspended  in  ether  to  the  action  of  nitrous 
acid  vapours  (p.  726  of  this  volume),  the  vapour  being  passed  through 
the  liquid  for  several  hours,  and  the  reaction  being  completed  when 
the  nitroso-compound  is  entirely  dissolved.  The  product  must  be 
repeatedly  shaken  with  water  to  remove  oxides  and  acids  of  nitrogen 
dissolved  in  the  ether,  and  the  ether  may  then  be  distilled  off,  but  not 
completely,   as  in   that   case,  a  small  quantity  of  nitric  acid  which 
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remains  behind  ia  spite  of  the  agitation  with  water,  would  induce  a 
further  nitration  to  trinitro-resorcinol.  The  product  is  then  poured 
out  into  a  small  basin,  the  ether  left  to  evaporate  at  ordinary  tempera- 
tures, and  the  residue,  after  pulverisation,  thoroughly  washed  with  cold 
water.  It  may  then  be  crystallised  from  dilute  alcohol  without  fear  of 
further  nitration. 

Dinitroresorcinol  crystallises  in  pale  yellow  laminae,  melts  at  142°, 
is  partially  sublimable,  and  detonates  when  strongly  heated.  When 
heated  with  very  dilute  nitric  acid  {e.g.,  1  :  10)  it  is  completely  con- 
verted into  trinitro-resorcinol.  Its  potassium  salt  crystallises  in 
orange-yellow  easily  soluble  prisms.  The  ammonium  salt  forms 
reddish-yellow  geodes  having  a  satiny  lustre.  The  normal  barium  salt, 
C6H2(N02)202Ba,  prepared  by  boiling  dinitroresorcinol  with  barium 
carbonate,  crystallises  on  cooling  in  geodes  of  small  yellow  needles 
nearly  insoluble  in  cold  water. 

Nitro-amidoresorcinol,  C6H2(N'02)(NH2)(OH)2,  is  obtained  as  an 
ammonium  salt  by  passing  hydrogen  sulphide  into  a  solution  of 
dinitroresorcinol  (50  g.)  in  356  c.c.  absolute  alcohol  mixed  with 
150  c.c.  aqueous  ammonia  and  heated  to  about  70°.  The  yellow 
pulpy  ammonium  salt  which  forms  at  first  dissolves  slowly  to  a  clear 
dark-red  liquid,  whereupon  tbe  stream  of  gas  must  be  interrupted, 
and  the  liquid  left  at  rest  for  twelve  hours.  The  ammonium  salt  then 
separates  in  dark-coloured  needles  traversing  the  whole  liquid ;  and 
on  draining  off  the  mother-liquor,  dissolving  the  crystals  in  water, 
filtering  from  sulphur,  and  cautiously  adding  dilute  sulphuric  acid  as 
long  as  a  precipitate  is  formed,  but  no  longer,  free  nitroamidoresorcinol 
is  obtained  as  a  brown  crystalline  precipitate,  which  may  be  purified  by 
recrystallisation  from  weak  spirit.  It  then  forms  black-brown  crys- 
tals sparingly  soluble  in  water,  easily  in  alcohol  and  ether,  melting  at 
about  1  70°.  It  dissolves  easily  in  acids  and  in  alkalis.  The  alkali 
salts  reduce  ammoniacal  silver  solution,  even  at  ordinary  tempera- 
tures, and  form  with  lead  salts  a  red- brown  flocculent  precipitate ;  with 
barium  salts,  after  a  while,  a  black  crystalline  precipitate.  The 
ammonium  salt,  as  already  observed,  separates  on  reduction  of  dinitro- 
resorcinol in  alcoholic  solution,  in  slender  needles  mixed  with  sulphur, 
which  may  be  easily  removed  by  washing  with  carbon  bisulphide,  the 
purified  ammonium  salt  then  forming  dark  violet  crystals  containing  a 
variable  quantity  of  ammonia.  The  salt  when  recently  prepared  has 
the  normal  composition  C6H2(N02)(NH2)(ONH4)2,  but  gives  off  part  of 
its  ammonia  on  mere  exposure  to  the  air,  and  after  several  days' 
drying  at  100°  is  completely  reconverted  into  free  nitroamidoresor- 
cinol. In  aqueous  solution,  the  ammoniacal  salt  is  very  unstable,  and 
is  completely  decomposed  on  heating,  with  formation  of  resinous  pro- 
ducts. 

Nitramidoresorcinol  sulphate,  [C6H2(OH)2(N02)(NH2)]2S04H2,  forms 
brownish  slender  needle-shaped  crystals  easily  soluble  in  water  and 
decomposing  at  100°. 

Dinitro-am'idoresorcinol,  C6H(OH)2(N02)2.NH2,  or  Styphnamic  add, 
the  analogue  of  picramic  acid,  is  obtained  on  prolonged  heating  of 
styphnic  acid  (trinitroresorcinol)  dissolved  in  alcohol  with  ammonium 
sulphide,  and  purified  by  acidulating  the  resulting  solution  with  acetic 
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acid,  repeatedly  agitating  it  with  ether,  then  distilling  off  the  ether, 
and  recrystallising  the  crude  product  from  absolute  alcohol. 

Sfcyphnamic  acid  forms  copper-red  shining  laminss,  nearly  insoluble 
in  water,  only  slightly  soluble  in  alcohol,  but  dissolving  readily  in 
alkalis,  and  precipitated  therefrom  by  dilute  acids  only  at  the  boiling 
heat.  It  dissolves  easily  in  strong  sulphuric  acid,  forming  a  colourless 
liquid,  from  which  it  is  precipitated  by  water  in  red  laminaD. 

Binitrodiazoresorcinol,   CeH^NiOs  =  HO.N  I  KCgH  |  ^^q^^^— The 

potassium  salt  of  this  compound  is  obtained  by  dissolving  5  g.  mono- 
or  di  -  nitramidoresorcinol  in  155  c.c.  sulphuric  acid  diluted  with 
5  volumes  of  water,  adding  an  excess  of  potassium  nitrite  in  aqueous 
solution,  and  boiling  till  the  liquid  turns  greenish-yellow.  On  cooling, 
the  entire  liquid  solidifies  to  a  light- yellow  crystalline  mass  of  the 
potassium  salt,  which  may  be  purified  by  recrystallisation,  and  sepa- 
rates from  very  strong  aqueous  solutions,  or  from  dilute  sulphuric 
acid,  or  on  mixing  its  solution  with  alcohol,  in  long  slender  anhydrous 
crystals,  having  a  fine  yellow  colour  without  surface-shimmer.  By 
slow  crystallisation  from  dilute  aqueous  solution,  it  is  obtained  in  com- 
pact brown  prisms  with  blue  surface-shimmer,  having  the  composi- 
tion CeHNiOeK  4-  H2O.  This  salt  is  highly  explosive,  decomposing 
with  violent  detonation  when  heated,  struck,  or  pressed.  It  is  very 
soluble  in  hot,  very  sparingly  in  cold  water.  It  does  not  appear 
possible  to  introduce  more  than  1  atom  of  potassium  into  dinitrodiazo- 
resorcinol,  the  monopotassic  salt  crystallising  out  unaltered  from  its 
solution  mixed  with  the  calculated  quantity  of  potassium  carbonate. 

Free  dinitrodiazoresorcinol  is  obtained  by  dissolving  the  potassium 
salt  in  dilute  sulphuric  acid,  the  colourless  liquid,  on  exposure  to  the  air, 
depositing  it  in  yellow  triclinic  crystals  which  detonate  when  heated. 

Mononitrodiazoresorcinol  is  formed  on  mixing  a  solution  of  nitro- 
amidoresorcinol  in  dilute  sulphuric  acid  with  the  calculated  quantity 
of  potassium  nitrite  in  cold  aqueous  solution,  and  separates  from  the 
liquid  as  a  brown  crystalline  precipitate,  which  may  be  recrystallised 
from  alcohol. 

Action  of  Potassium  Hydroxide  on  Dinitrodiazoresorcinol. — When  a 
solution  of  the  above- described  potassium  salt  is  boiled  with  potassium 
hydroxide,  its  colour  quickly  changes  from  light  yellow  to  red  ;  nitrogen 
is  abundantly  evolved;  and  on  acidulating  the  liquid, the  greater  part  of 
the  product  separates  as  a  flocculent  precipitate,  which,  on  recrystal- 
lisation from  absolute  alcohol,  yields  two  bodies,  one  (A)  the  chief 
product  of  the  reaction,  separating  in  granular  shining  crystals; 
whilst  the  other  (B)  is  deposited  from  the  mother-liquors  in  light- 
brown  laminae.  This  latter  body  is  the  sole  product  obtained  when 
the  reaction  takes  place  in  alcoholic  instead  of  aqueous  solution,  and 
may  then  be  separated  by  diluting  the  alcoholic  liquid  with  water, 
acidulating  with  sulphuric  acid,  and  purified  by  crystallisation  fro: 
strong  alcohol. 

The  body  A  is  slightly  coloured,  nearly  insoluble  in  water,  slight! 
soluble  in  alcohol,  easily  in  ether  and  strong  acetic  acid.  It  melts 
268°.  Its  analysis  agrees  nearly  with  the  formula  of  tetranitrodiresor- 
cinol,  Cx2HeN40i2  =   (OH)2(N02)2HC6.C6H(N02)2(OH)2,  which  is 
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diplienyl-derivative,  a  view  which  is  supported  by  its  high  melting 
point,  and  by  the  circumstance  that  it  is  not  susceptible  of  further 
nitration,  but  crystallises  unaltered  from  solution  in  boiling  nitric 
acid.  It  dissolves  in  potassium  carbonate,  the  solution  on  cooling 
depositing  the  acid  potassiuai  salt,  C10H4K0N4O12,  in  shining  red 
needles ;  and  by  mixing  the  solution  of  this  salt  with  potassium 
hydroxide,  the  normal  salt  is  obtained  in  needle-shaped  crystals,  having 
a  dark  green  colour  and  metallic  lustre. 

The  body  B,  obtained  by  the  action  of  alcoholic  potash  on  dinitro- 
diazoresorcinol,  forms  large  light  brown  shining  lamime,  melts  at  210°, 
and  is  sublimable  :  it  is  very  slightly  soluble  in  boiling  water,  more 
readily  in  alcohol.  According  to  its  analysis,  it  might  be  regarded  as 
a  new  dinitroresorcinol  ;  but  this  view  is  inconsistent  with  the  fact 
that  it  is  completely  unattacked  by  strong  boiling  nitric  acid. 

H.  W. 

Quinone  Derivatives.  'By E.  Sarauw  (Annalen,  209,  93 — 131). — 
Quinone  when  treated  with  hydrobromic  acid  yields  a  mixture  of  mono- 
and  di-bromoquinol,  with  the  intermediate  production  of  quinhydrone. 
This  reaction  may  be  explained  thus :  at  first  quinhydrone  is  formed 
with  liberation  of  bromine ;  the  former  is  converted  by  excess  of 
hydrobromic  acid  into  monobromoquinol,  whilst  the  latter  reacts  with 
the  unattacked  quinone,  forming  monobromoquinone  and  hydrobromic 
acid  ;  and  finally  the  monobromoquinone  combines  with  the  hydro- 
bromic acid  to  form  dibromoquinol.  Wohler  in  the  study  of  the 
analogous  action  of  concentrated  hydrochloric  acid  (Annalen,  51,  155) 
noticed  the  formation  of  a  dark  coloration  in  the  earlier  part  of  the 
reaction,  which  he  concluded  to  be  due  to  an  intermediate  product  of 
the  formula  C6H24(OH)(OCl).  The  author,  however,  shows  that  the 
actions  of  hydrochloric  and  hydrobromic  acids  are  precisely  similar, 
and  that  the  dark  coloration  is  due  to  quinhydrone. 

Monohromoquinol,  C6H3Br(OH)2. — Owing  to  the  difficulty  of  separa- 
ting the  mono-  and  di-bromoquinol  in  the  above  reaction,  the  mono- 
bromoquinol is  best  prepared  by  the  direct  reaction  of  equal  molecules 
of  bromine  and  quinol  in  chloroform  solution  (comp.  Abstr.,  1880,  385). 
Monobromoquinol  crystallises  in  delicate  leaflets  (m.  p.  110°),  soluble 
in  water,  benzene,  &c.;  sparingly  soluble  in  chloroform  and  petroleum. 

Monobromoquinone,  C6H3Br02,  is  obtained  by  the  oxidation  of  mono- 
bromoquinol with  ferric  chloride.  It  crystallises  in  tufts  of  needles 
(m.  p.  55 — 56°),  easily  soluble  in  chloroform,  ether,  alcohol,  &c. ; 
sparingly  soluble  in  petroleum  and  in  hot  water.  Monobromoquinone 
dissolves  in  ammonia  and  in  sodium  hydroxide  or  carbonate,  to  form  a 
dark  black  solution ;  it  is  probable  that  the  bromine-atom  is  displaced 
by  the  hydroxyl-group,  and  a  body  of  formula,  C6H3(OH)02,  is  pro- 
duced. 

Dibromoquinol,  C6H2Br2(OH)2,  is  prepared  either  by  the  action  of 
hydrobromic  acid  on  monobromoquinone,  or  of  2  mols.  bromine  on 
1  mol.  quinol,  or  of  1  mol.  bromine  on  1  mol.  quinone.  It  crystallises 
in  tablets  (m.  p.  186 — 187°)  ,  soluble  in  alcohol  and  ether,  sparingly 
soluble  in  benzene,  carbon  bisulphide,  &c. 

An  isomeric  dibromoquinol  of  probable  formula  C6HaBr(0H)(0Br). 
is  obtained  in  the  preparation  of  ordinary  dibromoquinol  from  quinone. 
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This  body  crystallises  in  golden 'rhomboid al  tables  (m.  p.  86 — 87"). 
After  a  few  days,  it  is  converted  into  the  above  dibromoquiuol 
(m.  p.  186°).  Whatever  maybe  the  constitution  of  this  isomeride,  it  is 
at  least  probable  that  one  bromine-atom  is  not  in  the  benzene  nucleus, 
for  it  is  decomposed  readily  by  water,  with  formation  of  hydrobromic 
acid  and  quinone.  It  is  soluble  in  ether,  carbon  bisulphide,  chloro 
form,  &c. ;  sparingly  soluble  in  petroleum. 

Dibromoquinone,  C6H2Br202,  is  prepared  by  the  oxidation  of  dibromoi| 
quinol  with  ferric  chloride ;  it  crystallises  in  delicate  needles  (m.  p 
188°),  soluble  in  ether,  benzene,  and  alcohol,  insoluble  in  wate: 
Dibromoquinone  dissolves  in  sodium  hydroxide,  forming  a  deep  brown 
solution,  from  which  glistening  black  prisms  of  sodium  bromanilate 
separate.  On  saturating  the  alkaline  filtrate  from  this  salt  and  ex- 
tracting the  precipitate  with  ether,  dibromoquiuol  is  formed.  Hence 
the  reaction  of  sodium  hydroxide  on  dibromoquinone  may  be  expressed 
thus — 

CeHsBrzOa  +  2K0H=  C6Br2(OK)202  -h  2H2;  and  2C6H2Br202  +  2H2 
=  2C6H2Br2(OH)2. 

Trihromoquinol,  C6HBr3(OH)2,  is  obtained  together  with  tetrabromo- 
quinol  by  heating  dibromoquinone  with  concentrated  hydrobromic 
acid ;  but  it  is  best  prepared  by  the  action  of  3  mols.  bromine  on  1  of 
quinol,  or  by  the  action  of  2  mols.  bromine  on  1  of  quinone. 
Tribromoquinol  crystallises  in  grouped  needles  (m.  p.  135°),  easily 
soluble  in  alcohol,  chloroform,  benzene,  &c. 

Tribromoqumone,  C6HBr302,  is  prepared  by  the  oxidation  of  tribro- 
moquinol with  ferric  chloride.  It  forms  golden-yellow  leaflets  (m.  p; 
147°),  soluble  in  alcohol,  ether,  benzene,  &c.  The  action  of  sodiuml 
or  potassium  hydroxide  on  tribromoquinone  and  trichloroquinone  is- 
precisely  analogous,  sodium  bromanilate  and  tribromoquinol  beings 
formed  thus — 

CfiHBraOa  +  2T^aOH  =  NaBr  +  aBr2(ONa)202  +  H2*  and 
C6HBr302  +  H2  =  C6HBr3(OH)2. 

Tefrabromoquinol,  C6Br4(OH)2,  is  prepared  by  the  action  of  concen- 
trated hydrobromic  acid  on  tribromoquinone  or  bromanil,  or  of  4  mols.  i 
bromine  on  quinol. 

Bromanilj  C6Br402,  is  obtained  by  the  action  of  excess  of  bromine ; 
on  quinone  or  quinol ;  solutions  of  the  alkalis  replace  2  bromine- atoms 
in  it  by  2  hydroxyl-groups. 

Action  of  acetic  anhydride  on  quinone  (see  Abstr.,  1879,  718). 

V.  H.  Y. 

Ethylenic  Ethers  of  Phenol  and  Nitrophenol.  By  A.  Wed-; 
DIGE  (/.  pr.  Chem.  [2],  24,  241 — 256). — In  a  former  notice,  it  was' 
shown  that  the  action  of  ethylene  bromide  on  the  alkali  salts  of  ortho- 
and  para-nitrophenol  produced  either  bromethylene  nitrophenyl  ether 
or  ethylene  dinitrophenyl  ether,  according  as  to  whether  1  or  2  mols.  of 
the  salt  entered  into  the  reaction.  Researches  which  have  lately  been 
made  with  the  alkali  salts  of  other  hydroxyl-compounds  of  the  aro- 

*  This  equation  is  wrong  (also  in  the  original  paper);  it  should  perhaps  be  : — 
CHBraOs  +  3NaOH  =  NaBr  +  C6Br2(ONa)202  +  H2O.+  H2.         [Ed.] 
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matic  series  tave  shown  that  analogous  reactions  occur  in  such  cases, 
and  compounds  corresponding  with  those  mentioned  above  can  be 
prepared.  The  ortho-series  of  these  compounds  has  been  therefore 
more  carefully  studied,  to  determine  the  composition  of  the  remark- 
able condensation-products  which  can  be  obtained  from  this  series. 

Bromethylene  phenyl  ether  was  prepared  from  ethylene  bromide 
and  sodium  phenol  purified  by  distillation  and  crystallisation,  when  it 
was  found  to  melt  at  39°,  to  boil  at  240 — 250°  (not  without  decomposi- 
tion) and  to  be  readily  soluble  in  ether  and  alcohol,  but  only  sparingly 
in  water. 

Imidodiethylenephenyl  ether  hydrohromide,  HN(C2H40.C6H5)2,HBr, 
is  produced  by  heating  bromethylene-phenyl  ether  with  alcoholic 
ammonia.  Water  added  to  the  mixture  after  removal  of  alcohol  re- 
moves ammonium  bromide,  and  the  residue  heated  with  sodium 
hydroxide  yields  an  oily  base,  of  which  the  acetate  is  the  only  salt 
easily  soluble  in  water.  The  pure  hydrobromide  can  be  recrystallised 
from  hot  water  in  silky  colourless  needles,  which  darken  when  heated 
to  216°.  Aqueous  solutions  of  the  alkalis  decompose  the  salt,  but  not 
as  alcoholic  solutions.  The  hydrochloride  (m.  p.  213°)  is  precipitated 
on  adding  hydrochloric  acid  to  a  solution  of  the  acetate :  in  fact  this 
method  is  general  for  the  formation  of  these  salts.  The  nitrate 
(m.  p.  197°)  is  colourless;  the  chromate  when  precipitated  resembles 
lead  chromate  in  colour,  but  when  crystallised  from  hot  water  it  is 
dark  yellow,  becoming  brown  in  the  air.  The  sulphate,  which  next 
to  the  acetate  is  the  most  soluble  in  water,  forms  plates  of  a  pearly 
lustre.  No  primary  base  produced  by  the  action  of  ammonia  on  brom- 
ethylene-phenyl ether  appears  to  resist. 

Ethylene-phenylorthonitrophenyl  ether,  OPhC2H4.0.CcH4.N02,  is  pro- 
duced by  heating  a  mixture  of  equal  molecules  of  bromethylene  phenyl 
ether  and  potassium  orthonitrophenol  at  120 — 130°  in  sealed  tubes  ;  it 
crystallises  from  hot  alcohol,  in  which  it  is  sparingly  soluble,  in  small 
colourless  prisms  (m.  p.  86°). 

Bromethylene  orthonitrophenyl  ether,  C2H4Br.O,C6H4.N02,  is  prepared 
by  dissolving  sodium  orthonitrophenol  and  ethylene  bromide  in 
alcohol,  and  then  heating  the  mixture  on  a  water-bath  until  all  colour 
disappears.  Another  substance  seems  to  be  simultaneously  produced 
(m.  p.  117°),  yielding  under  the  inHuence  of  the  action  of  hydro- 
chloric acid  on  tin  a  reduction-product  (m.  p.  98 — 100°)  ;  at  present 
this  compound  has  not  been  further  investigated. 

The  original  bromo-derivative  is  of  a  pale  yellow  colour,  crystallising 
in  large  thick  prisms  (m.  p.  48' 5°),  insoluble  in  water. 

Amidoethylene-orthonitrophenT/l  ether,  NH2.C2H4.0.C6H4.N02,is  formed 
by  the  action  of  excess  of  alcoholic  ammonia  on  the  bromo-ether  at 
100 — 120° ;  freed  from  alcohol  and  ammonium  bromide,  the  mass 
appears  of  a  dark  red  colour,  and  when  treated  with  hydrochloric  acid 
the  amido-ether  is  dissolved,  whereas  the  chlorides  of  the  imido-ether 
which  are  simultaneously  produced  remain  behind.  The  amido-ether 
crystallises  from  hot  water  in  small  plates  (m.  p.  72 — 73°)  of  a 
cinnabar  colour,  sparingly  soluble  in  water :  the  alcoholic  or  ethereal 
solutions  are  not  red  but  yellow,  the  red  colour  reappears,  however, 
on  evaporation  of  the  ether.      Nascent  hydrogen  reduces  the  nitro- 
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grouping,  forming  a  base  NH2.C2H4.O.C6H4.NH2,  whose  solntion  ex- 
posed to  the  air  becomes  of  a  deep  red  colour,  and  is  oxidised  by  ferric 
chloride  to  a  green  mass,  which  as  yet  has  not  been  further  investi- 
gated. 

Imidodiethylene-orthonitrophenyl  ether,  [NH(N02)C6H4.0.C2H4]2,  is 
prepared  as  stated  above,  and  crystallises  from  water  or  alcohol  in  pale 
yellow  needles  (m.  p.  191 — 192°).  The  free  base  dissolved  in  alcohol 
appears  yellow. 

Benzoylamidoethylene-orthonitrophenyl  ether,  l^BiBz.Czili.O.CeH.i.'NOi, 
is  formed  with  evolution  of  hydrochloric  acid.  When  the  amido-ether 
and  benzoic  chloride  are  mixed,  two  substances  are  produced,  one  of 
which  is  orange  and  the  other  pale  yellow ;  the  orange- coloured  sub- 
stance is  the  monobenzoyl-derivative,  the  most  insoluble  in  alcohol, 
whereby  it  can  be  separated  from  the  pale  yellow  dibenzoyl-compound. 
The  monobenzoyl  ether  (m.  p.  94 — 95°)  is  indifferent  to  acids  or 
alkalis.  It  is  reduced  by  tin  and  hydrochloric  acid  with  formation  of 
anhydrohenzoylamidoethylenorthamidophenyl  ether, 

CoH4(N.OC2H4N)H.aH5, 

(m.p.  149 — 151),  which  may  be  crystallised  from  benzene.  It  unites 
readily  with  acids.  The  sulphate  when  oxidised  is  converted  into  a 
cherry-red  liquid.  It  has  yet  to  be  determined  whether  the  composi- 
tion  of  this   body   is    most   correctly   represented    by   the    formula 

C2H4<~(.^jj^~|  C7H5,  or  by  C2H4<q  (.^-  -^.^  j  CH^. 

Bibenzoylamido- ether,  NBZ2.C2H4.O.C6H4.NO2,  can  also  be  prepared 
by  treating  the  amido-ether  with  excess  of  benzoic  chloride.  It  forms 
yellow  needles  (m.  p.  121 — 122°),  insoluble  in  water.  No  crystallised 
reduction-product  has  as  yet  been  prepared. 

Hydroxy  ethylene- or  tham  id  opheny  I  Ether,  OH.C2H4,C6H4.!N'H2. — As  the 
action  of  reducing  agents  on  the  hydroxyethylene  nitro-ether  did  not 
give  satisfactory  results,  the  benzoate  was  chosen  as  a  starting  point. 
Potassium  beczoate  and  the  brorao-ether  were  heated  with  alcohol  at 
130 — 140'' ;  after  separation  of  the  alcohol  and  recrystallisation,  long 
silky  needles  (m.  p.  7>5°)  were  produced,  but  no  direct  anhydro-com- 
pound  could  be  obtained  by  reduction. 

Tin  and  hydrochloric  acid  remove  the  benzoic  group,  forming  th< 
hydroxyethyleneether,  whilst  zinc-dust  and  ammonia  only  reduce  the 
nitro-grouping,  BZO2.C2H.O.C6H4.NH2.      The  hydroxyethylene  ethei 
appears  as  pearly  colourless  plates,  which  when  heated  become  of   a^ 
brown  violet,   and  melt   at   89 — 90°.      It  is  but   slightly  soluble  ii 
water,  and  crystallises  best  from  benzene.     Being  a  strong  base,  itj 
forms  easily  soluble  salts  with  acids,  and  is  converted  by  oxidatioi 
into  a  red-brown  dye.     Distillation  with  benzoic  chloride  produces  aj 
base  melting  at  102°.     Probably  this  substance  is  the  same  as  that  ob-i 
tained    by   Ladenburg    from    orthamidophenol   and   acid    chlorides.^ 
That  compound — formed  under  tbe  influence  of  zinc  and  ammonia- 
melts  at  98 — 100°,  is  basic,  a  ad  forms  salts ;  dry  distillation  producing 
from  it  benzoic  acid,  and  a  new  base  as  yet  not  investigated. 

Brom.ethjleve-paranitrophenyl  ether  is  analogous  to  the  ortho-com-j| 
pound,    and  is   prepared  by  using  sodium  paranitrophenol  in   place' 
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of  tlie  ortho,  It  crystallises  from  pure  alcohol  in  three-Sided  tables 
(m.  p.  63 — 64°),  and  is  insoluble  in  water. 

Amidoethylene paranitrophenyl  ether  is  formed  as  a  secondary  base  by 
heating  the  brom-ether  with  alcoholic  ammonia,  as  in  the  case  of  the 
ortho  body.  Crystallised  from  hot  water  it  is  yellow,  resembling  lead 
iodide  (m.  p.  108°).  Reduction  produces  a  base,  which  when  oxi- 
dised does  not  yield  a  dye,  but  a  quinone. 

Brotnethijlene-metanitrophenyl  ether,  prepared  by  a  process  analogous 
to  that  employed  for  the  formation  of  the  ortho-  and  para-compounds, 
melts  at  39°,  is  white,  and  insoluble  in  water.  Alcoholic  ammonia 
causes  the  production  of  a  colourless  base.  If  the  three  bromethylene 
nitrophenyl  ethers  dissolved  in  alcohol  are  heated  with  the  alkali  salts 
of  the  three  nitrophenols,  the  six  ethylene  dinitrophenyl  ethers  are 
formed,  and  these  will  be  described  later.  Similar  treatment  of  the 
bromo-compounds  with  potassium  salts  of  salicylic  ether  yield  an  ether, 

CgHi-cC^QP^TT^Vr)        )  which  is  converted  into  the  free  acid  by  the 

action  of  hydrochloric  acid,  C2H5  being  eliminated.  This  acid  has 
been  obtained  pure,  and  has  been  analysed ;  that  produced  from  the 
bromethylene  orthonitro-ether  melts  at  143° ;  that  from  the  para- 
compound  at  130°.  E.  W.  P. 

Ethers  of  Quinol  and  Orcinol.  By  P.  Weselsky  and  R.  Bene- 
DiKT  (Mo7iatsh.  Ghem.,  2,  369 — 371). — This  paper  gives  an  account  of 
the  results  obtained  by  the  action  of  nitric  acid  containing  nitrous 
acid  (Weselsky's  reagent,  p.  726)  on  the  methylic  and  ethylic  ethers 
of  quinol  and  orcinol.  Monomethyl-  and  monethyl-quinol  thus  treated 
each  yield  three  bodies,  one  of  which  separates  in  yellow  needles 
from  the  ethereal  solution  when  mixed  with  green  nitric  acid  ;  but  the 
quantity  obtained  was  not  sufficient  for  analysis. 

The  product  obtained  from  monethyl-quinol  fused,  after  recrystalli- 
sation  from  chloroform,  at  213°,  decomposing  at  the  same  time.  It  is 
insoluble  in  water,  ether,  alcohol,  and  cold  aqueous  potash.  When 
heated  with  the  latter,  it  yields  a  red  solution,  from  which  acids  throw 
down  an  amorphous  floccalent  precipitate,  perhaps  related  to  nitranilic 
acid. 

The  ethereal  mother- liquors  still  contain  two  products,  viz.,  a  mono- 
iiitroquinol  ether,  volatile  with  aqueous  vapour,  and  a  non-volatile 
dinitroquinol  ether,  which  may  be  separated  by  distillation  in  a 
current  of  steam,  as  described  in  the  authors'  former  paper  (p.  727 
of  this  volume)  and  purified  by  recrystallisation  from  dilute  alcohol. 
Methylic  mononitroquinul,  C6H3(NO,,)(OMe). OH,  forms  orange-yellow 
needles  something  like  orthonitrophenol,  and  melting  at  83°.  Methylic 
dinitroquinol^  C6H2(N02)2(OMe).OH,  forms  turbid,  greenish  flat 
needles,  melting  at  102".  It  dissolves  in  warm  potassium  hydroxide, 
the  solution  on  cooling  depositing  the  potassium  salt  in  long  needles, 
having  a  bright  green  lustre.  JbJthylic  nitroqimiol,  C6H:,(  NO2)  (OEt)  .OH, 
crystallises  in  needles  having  a  deep  yellow  colour,  smelling  like  the 
volatile  nitrophenols,  and  melting  at  83°. 

Ethijlamidoquinol  'hydrochloride,  C6H3(NH3)(OEt)OHjHCI,  ob- 
tained  by   reduction  of  the   nitro-compound,    forms   large    compact 
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crystals.  Its  solutions  are  moderately  permanent  in  the  air.  Ethyllc 
dijiitroquinol^  C6H2(N02)2(OEt).OH,  forms  brownish  needles  melt- 
ing at  71°. 

Orcinol- ethers. — Mono-  and  di-ethylorcinol  yield  similar  products, 
viz.,  volatile  and  non- volatile  mononitroethylic  ethers,  together  with  a 
small  quantity  of  a  dye-stuflF  soluble  in  ether,  and  crystallising  from 
alcohol  in  shining  microscopic  needles,  insoluble  in  potash,  but  soluble 
"with  splendid  bine-violet  colour  in  strong  sulphuric  acid.  Volatile 
ethylic  nitro-orcinol,  C6H2Me(NO)(OEt).OH,  crystallises  in  slender 
yellow  needles  melting  at  54"  ;  the  non-volatile  ether  in  yellow  needles 
meltiug  at  103^  H.  W. 

Direct  Introduction  of  Carboxyl-gronps  into  Phenols  and 
Aromatic  Acids.  Part  IV.*  Reaction  of  Quinol  with  Potassium 
Eydroge7i  Carbonate.  By  C.  Senhofee  and  F.  Saelay  {Monatsh. 
Ghem.,  2,  448). — When  quinol  is  heated  in  a  sealed  tube  with  four  times 
its  weight  of  hydrogen-potassium  carbonate  and  an  equal  quantity  of 
water — with  addition  of  potassium  sulphite  or  other  reducing  agent  to 
prevent  the  formation  of  dark-coloured  oxidation-products  on  exposure 
of  the  product  to  the  air — and  this  product  is  exhausted  with  ether, 
the  residue  being  strongly  acidulated  with  sulphuric  acid,  and  again 
treated  with  ether,  the  first  extract  yields,  on  removal  of  the  ether  by 
distillation,  a  considerable  quantity  of  unaltered  quinol,  whilst  the 
second  on  evaporation  leaves  a  mass  which  when  purified  by  crystal- 
lisation from  water,  with  addition  of  animal  charcoal,  and  subsequent 
treatment  with  toluene  in  an  extraction  apparatus,  yields  colourless 
crystals  of  a  dihydroxybenzoic  acid,  exhibiting  the  reactions  of  a  hydr- 
oxvsalicylic  acid,  while  its  formation  from  quinol  shows  that  it  must 
haVe  the  constitution  OH  :  COOH  :  OH  =  [1  :  2  :  4].  It  melts  at  197°  ; 
its  aqueous  solution  is  not  precipitated  by  lead  acetate,  but  gives  with 
ferric  chloride  a  deep  blue  coloration,  which  sometimes  lasts  for  a  con- 
siderable time,  and  changes  on  addition  of  a  very  dilute  solution 
of  acid  potassium  or  sodium  carbonate  to  violet,  and  on  further 
addition  to  red.  It  reduces  the  oxides  of  silver  and  copper  in  alkaline 
solution.  It  dissolves  readily  in  alcohol,  ether,  and  warm  water, 
somewhat  less  readily  in  cold  water,  also  in  dilute  sulphuric  and 
hydrochloric  acids.     When  distilled  with  pumice,  it  yields  quinol. 

The  copper  salt  of  this  acid  crystallises  in  concentric  groups  of 
long  needles,  having  the  composition  CuHioOsCu  +  4JH2O.  The  lead 
salt,  CuHjoOePb  -j-  2H2O,  crystallises  from  aqueous  solution  in  felted 
groups  of  slender  needles,  sparingly  soluble  in  cold  water,  and  giving 
off  their  crystal- water  at  150".  The  sodium  salt,  C7H504Na  +  SJHjO, 
separates  from  concentrated  solution  in  large  flat  prisms,  which  give 
oft'  5  mol.  H2O  at  100°.  The  potassium  salt  crystallises  in  large  well- 
defined  prisms,  which  have  the  composition  C7H5O4K  +  H2O,  and  give 
off  their  water  at  160*^.  The  calcium  salt  separates  from  concentrated 
solution  in  slender  shining  needles,  having,  when  air-dried,  the  com- 
position CuHioOeCa  +  7H2O,  and  giving  off  their  water  at  160°. 

*  For  abstracts  of  the  first  three  papers  of  this  series,  by  Senhofer  and  Branncr, 
eee  p,  265  of  this  volume. 
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Hydroxy salicylsulpkonic  or  8ulphohydroxylsah'ci/lic  acid,  C7H6SO7  = 
C6H2(OH)2(COOH).S03H,  is  prepared  by  heating  a  solution  of  1  pt. 
hydroxysalicylic  acid  in  5  pts.  stronsf  sulphuric  acid  with  1  pt.  phos- 
phoric anhydride  for  some  time  at  130°,  diluting  the  liquid,  after  cool- 
ing, with  water,  treating  it  with  ether  to  remove  a  small  quantity  of 
unaltered  hydroxysalicylic  aeid,  then  boiling  it  with  barium  carbonate 
and  filtering  quickly.  The  filtrate  on  cooling  deposits  a  micro-crys- 
talline barium  salt,  which  is  nearly  insoluble  in  water,  but  dissolves 
in  warm  dilute  hydrochloric  acid,  the  solution  on  cooling  depositing 
an  acid  barium  salt  in  hard  slender  needles,  which  may  be  purified  by 
recrystallisation  from  hot  water.  Their  solution  has  a  strongly  acid 
reaction,  and  gives  a  splendid  blue  colour  with  ferric  chloride.  The 
crystals  in  the  air-dried  state  have  the  composition  (C7H5S07)2Ba  -+• 
8IH2O,  and  give  off  7^  mol.  HoO  at  130°. 

The  normal  baritmi  salt,  prepared  from  the  acid  salt-  by  neutralisa- 
tion with  barium  carbonate,  crystallises  in  microscopic  four-sided 
laminae,  having  in  the  air-dried  state  the  composition  CvHiSOYBa  -f 
2H2O,  and  giving  off  IJ  mol.  H^O  at  130°.  The  lead  salt,  prepared 
by  decomposing  the  barium  salt  with  the  exact  quantity  of  sulphuric 
acid  required,  and  treating  the  filtrate  with  lead  carbonate,  is  a  crys- 
talline powder  having,  when  air-dried,  the  composition  CvH^SOiPb-jv 
H2O,  and  giving  off  half  its  water  at  130°.  The  potassium  salt  forms 
small  four-sided  prisms,  not  very  soluble  in  cold  water.  When  air- 
dried  they  contain  C7H4SO7K2  +  HoO,  and  give  off  their  water  at  150°. 

The  free  acid,  obtained  by  the  decomposition  of  the  lead  salt,  forms 
colourless  or  yellowish  needles,  but  as  hitherto  prepared,  always 
contains  a  small  quantity  of  sulphuric  acid,  doubtless  arising  from 
decomposition. 

Part  V.  Action  of  Acid  Potassium  Garhonate  on  Toluquinol.  By 
C.  Brunner  (Monatsh.  Chem.,  2,  458 — 4G7).: — 40  grams  toluquinol,  130 
acid  potassium  carbonate,  110  c.c.  water,  and  [40  c.c.  concentrated 
solution  of  potassium  sulphite,  were  enclosed  in  a  digester  and  heated 
for  36  hours  in  a  bath  of  turpentine  oil.  The  product  acidulated  with 
dilute  sulphuric  acid  yielded  a  crystalline  dc^posit  of  a  new  acid,,  and 
on  agitating  the  whole  with  ether,  which  dissolved  both  this  and  the 
unaltered  toluquinol,  and  treating  the  othereal  liquid  with  a  solution 
of  ammonium  carbonate,  the  acid  passed  into  the  aqueous  S'jlution  as 
aramoniuni  salt,  from  which  it  was  separated  by  acidulation  and  re- 
newed agitation  with  ether.  On  distilling  off  the  ether,  the  acid 
remained  in  brown  crystalline  erusts,  amounting  to  40—45  per  cent. 
of  the  toluquinol  employed.  For  purification,  it  was  dissolved  in  hot 
water,  the  solution  on  cooling  yielding  two  kinds  of  crystals,  one  kind 
indistinctly  developed,  while  the  other  consisted  of  small  well-defined 
white  prisms.  These,  however,  consisted  of  the  same  organic  acid, 
hydrated  and  anhydrous.  To  free  them  from  a  yellow-brown  colora- 
tion which  obstinately  adhered  to  them,  they  were  dissolved  in  hot 
water,  the  solution  neutralised  with  lead  carbonate,  and  the  dissolved 
lead  thrown  down  by  hydrogen  sulphide.  The  liquid  filtei-ed  from  the 
lead  sulphide  deposited  on  cooling  slightly  yellow  crystalline  masses,  the 
solution  of  which  in  dilute  alcohol  yielded  the  new  acid  in  well-defined 
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microscopic  twin-crjstals  of  oblique  rhombic  habit.  The  analysis  of 
these  crystals  gave  56-73  to  37*33  per  cent,  carbon,  and  4'39  to  5-01 
liydrogen,  leading  to  the  formula  C8H8O4,  which  requires  5 7*  14  C  and 
4*76  H.  This  composition  was  corroborated  by  the  analysis  of  several 
salts,  viz.,  the  potassium  salt,  C8H7O4K,  which  crystallises  anhydrous, 
and  the  barium,  calcium,  and  lead  salts,  (C8H704)M'',  which  crystal- 
lise with  2H2O.  The  ethylic  ether,  C8H7O4.C2H5,  prepared  in  the 
usual  way,  crystallises  in  white  felted  anhydrous  needles,  nearly  in- 
soluble in  cold,  slightly  soluble  in  warm  water,  freely  in  alcohol  and 
ether.  With  ferric  chloride  the  aqueous  solution  of  the  acid  gives  an 
azure-blue  colour,  changing  on  standing,  or  on  further  addition  of 
ferric  chloride,  to  a  fine  green.  It  reduces  an  alkaline  cupric  solution 
immediately  on  heating,  slowly  in  the  cold ;  silver  solution  imme- 
diately even  in  the  cold. 

The  acid  above  described  is  isomeric  with  homoprotocatechuic, 
orsellinie,  and  para-orsellinic  acids,  hut  is  distinguished  from  the  two 
former  by  its  sparing  solubility,  high  melting  point,  and  reaction  with 
ferric  salts,  and  from  the  last  also  by  its  melting  point  and  by  its 
reaction  with  silver  salts. 

From  the  analogy  of  toluquinol  to  quinol,  this  acid  might  be  ex- 
pected to  exhibit  properties  analogous  to  those  of  hydroxysalicylic 
acid  ;  and  having  regard  to  these  relations,  the  authors  designate  it  as 
Homohydroxysalicylic  acid. 

When  gradually  heated  to  210 — 220°,  this  acid  is  resolved,  for  the 
most  part,  into  carbonic  anhydride  and  toluquinol,  which  is  soluble  in 
ether ;  a  small  quantity  of  substance  insoluble  in  ether,  probably  a 
condensation  product,  being  formed  at  the  same  time. 

When  homohydroxysalicylic  acid  is  gently  heated  with  four  times 
its  weight  of  strong  sulphuric  acid,  it  dissolves  with  fine  green  colour, 
and  is  precipitated  from  the  solution  by  water  without  alteration ;  but 
if  the  temperature  be  raised  to  120 — 300°  for  four  or  five  hours,  and 
the  mass  after  cooling  be  thrown  into  water,  red  flocks  are  abundantly 
precipitated  ;  these  after  decantation  and  washing,  leave  a  dark  red 
powder  only  sparingly  soluble  in  the  greater  number  of  solvents.  On 
repeatedly  digesting  it  with  acetone,  and  filtering,  the  first  filtrates 
exhibit  a  deep  red  colour,  while  the  latter  ones  are  but  slightly 
coloured,  and  ultimately  there  remains  a  body  which  when  dissolved 
in  warm  potassium  hydroxide  and  reprecipitated  by  hydrochloric  acid, 
has  the  composition  of  dimethyl-tetrahydroxTjanthraquinoney 

CieHi^Oe  =  CuH2(CH3)2(OH)402. 

This  compound  is  but  very  slightly  soluble  in  water,  alcohol,  and 
ether,  somewhat  more  soluble  in  acetone  and  glacial  acetic  acid,  espe- 
cially when  heated  ;  wool  and  silk  boiled  with  it  in  water  are  dyed  pale 
violet.  It  dissolves  in  potash  with  green  colour  at  ordinary,  blue  at 
higher  temperatures,  and  is  reprecipitated  therefrom  by  acids  in  its 
original  state.  Heated  in  a  stream  of  carbonic  anhydride,  it  sublimes 
in  crimson  needles,  appearing  under  the  microscope  as  flattened  prisms, 
and  melting  above  300°.  When  heated  with  zinc-dust  it  yields  a  solid 
sublimate,  probably  dimethylanthracene,  but  the  quantity  obtained 
was  too  small  for  analysis.     It  dissolves  easily  in  hot  glacial  acetic 
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acid,  and  crystallises  therefrom  on  cooling.  From  a  liot  concentrated 
alcoholic  solution,  it  separates  in  pi-ismatic  crystals,  having  a  faint 
yellow  colour.  After  repeated  crystallisation  from  glacial  acetic  acid 
and  carbon  bisulphide,  it  melts  at  242°. 

The  extracts  obtained,  as  above  stated,  on  treating  the  red  colouring 
matter  with  acetone,  leave  on  evaporation  of  the  solvent,  a  red  sub- 
stance, consisting  mainly  of  the  body  sparingly  soluble  in  acetone  ; 
but  the  presence  of  another  body  is  shown  by  the  fact  that,  on  heat- 
ing the  substance  in  a  stream  of  carbonic  anhydride,  the  flat  red 
prisms  above  mentioned  are  accompanied  by  w-ell -defined  yellowish 
needles,  which  dissolve  in  potash  with  yellowish-red  colour,  and  are 
not  precipitated  therefrom  by  hydrochloric  acid.  The  author  is  en- 
gaged with  the  further  examination  of  these  bodies. 

H.  W. 

Addition-products  of  Atropic  Acid.  By  O.  Merlixg  {Annalen, 
209,1— 21).— a.OAZor%(/ra^rojj/c  aciJ,  CH2Cl.CHPh.C00H,isobtained 
by  the  action  of  fuming  hydrochloric  acid  at  100°,  or  in  the  cold  on 
atropic  acid.  It  crystallises  in  colourless  right-angled  tables  (m.  p. 
86 — 88°),  which  decompose  at  about  170°.  If  this  acid  in  aqueous 
solution  is  heated  for  some  time  with  potassium  carbonate,  tropic  acid 
is  formed,  together  with  some  small  quantity  of  styrolene  and  atropic 
acid  ;  73  per  cent,  of  the  chloro-acid  being  decomposed  thus  :  CgHoCiO. 
-f-  H2O  =  C9H10O3  +  HCl. 

^-GJdorliydr atropic  acid,  CII3.CClPh.COOH,  is  obtained  by  dissolv- 
ing atrolactic  acid  in  fuming  hydrochloric  acid.  It  differs  from  the 
isomeric  a-acid  by  melting  at  73 — 74°,  decomposing  at  110°,  and  giving 
no  styrolene  when  heated  with  alkaline  carbonates. 

a-Bromhydratropic  acid,  CHoBr.CHPh.COOH,  is  formed  by  heating 
atropic  acid  with  fuming  hydrobromic  acid  at  100°  in  sealed  tubes.  It 
crystallises  in  small  prisms  (m.  p.  93 — 04°),  soluble  in  alcohol,  ether, 
and  benzene,  insoluble  in  water.  It  resembles  the  corresponding 
a-chloro  acid  in  giving  with  the  alkaline  carbonates  styrolene,  tropic 
and  atropic  acids.     It  decomposes  when  heated  to  150°. 

a- Amidohydr atropic  acid,  NH2.CHo.CHPh.COOH,  is  obtained  by  dis- 
solving a-bromhydratropic  acid  in  ammonia.  It  crystallises  in  glisten- 
ing leaflets,  or  slender  needles  (m.  p.  1G9 — 170°). 

i^-Bromhydr atropic  acid,  CH3.CBrPh.COOH. — By  the  action  of  cold 
concentrated  hydrobromic  acid  on  atropic  acid,  Pittig  (Abstr.,  1870, 
379)  obtained  a  bromhydratropic  acid  which  melted  .at  the  same  tem- 
perature (93 — 94°)  as  the  author's  a-bromhydnitropic  acid,  and  gave 
with  ammonia  an  amidohydratropic  acid,  identical  in  melting  point 
(169*5°)  with  the  a-amidohydra tropic  acid  above.  Hence  it  would  ap- 
pear that  the  acids  obtained  by  Fittig  and  by  the  author  were  identical. 
The  author  finds,  however,  that  by  the  action  of  hydrobromic  acid  on 
atrolactic  acid,  or  by  the  combination  of  atropic  acid  with  hydrobromic 
acid  at  0°,  an  acid  is  formed  which,  although  it  has  the  same  melting 
point  as  the  a-acid,  yet  differs  from  it  by  decomposing  at  100°,  and  in 
giving  no  styrolene  when  heated  with  alkaline  carbonates.  The  action 
of  ammonia  on  this  |8-bromhydratropic  acid  was  further  examined,  and 
it  was  proved  that  /3-amidohydratropic  acid  was  not  formed.  The 
author  explains  Fittig's  results  on  the  supposition  that  he  used  for 
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the  preparation  of  his  amidohydratropic  acid  the  mixture  of  a-  and  S- 
bromhydratropic  acids,  which  result  from  tjie  combination  of  atropic 
and  hydrobromic  acid  at  ordinary  temperatures.  V.  H.  Y. 

Action  of  Benzoic   Chloride   on  Glycocine-silver.      By   T. 

CuRTius  (/.  pr.  Ghem.  [2],  24,  239).  —  By  the  action  of  benzoic 
chloride  on  glycocine-silver,  three  nitrogenous  acids  are  formed. 
They  are  easily  soluble  in  hot  water,  but  the  first,  C9H9NO3  (m.  p. 
186'5°),  is  hippuric  acid,  and  is  identical  with  the  acid  found  in  the 
animal  organism.  The  second  acid,  C11H12N2O3  (m.  p.  206*5''),  being 
insoluble  in  boiling  chloroform,  is  therefore  easily  separated  from  the 
hippuric  acid.  In  the  same  manner  as  hippuric  acid  assimilates  1  mol. 
water,  and  breaks  up  into  benzoic  acid  and  glycocine,  so  this  acid 
when  boiled  with  acids  assimilates  2  mols.  HoO,  and  breaks  up  into 
1  mol.  benzoic  acid  and  2  mols.  glycocine ;  it  must  therefore  be  con- 
sidered as  hippuryl  glycocine,  CH2.NH(CHo.NHBz.C0)C00H  + 
2H2O  =  2CH2.NH2.OOOH  +  BzOH.  The  third  acid,  CioH,oN,04, 
darkens  at  240°,  is  insoluble  in  alcohol  and  in  chloroform.  Boiling 
with  acids  likewise  converts  it  into  benzoic  acid  and  glycocine,  but  at 
the  same  tim€  a  third  substance  is  formed,  which  has  not  yet  been 
isolated  and  examined.  E.  W.  P. 

Nitrosulphobenzoic  Acids  and  some  of  their  Derivatives. 
By  E.  Hart  i^Am.  Ghem.  /.,  1,  340 — 356). — Two  nitrosulphobenzoic 
and  three  amidosulphobenzoic  acids  have  been  known  for  some  time, 
but  the  relative  positions  of  their  substituted  radicles  have  not  been 
determined.  Mulder  in  1840  (Annalen,  34,  302)  obtained  a  nitro- 
sulphobenzoic acid  by  heating  metanitrobenzoic  acid  with  fuming 
sulphuric  acid.  Limpricht  and  Uslar  in  1858  (ibid.,  106,  27)  pre- 
pared another  nitro-acid  by  direct  nitration  of  metasulphobenzoic  acid, 
and  converted  it  by  reduction  into  the  corresponding  amido-acid. 
Griess  in  1872  (J.  pr.  Ghem.  [2].  5,  244),  by  treating  metamido- 
benzoic  acid  with  sulphuric  acid,  obtained  two  amidosulphobenzoic 
acids;  and  finally  Bemsen  in  1874  (Annalen,  178,  288)  prepared 
another  nitrosulphobenzoic  acid  by  heating  parasulphaminebenzoic 
acid  with  a  mixture  of  nitric  and  sulphuric  acids.  To  extend  our 
knowledge  of  these  acids,  and  in  particular  to  determine  the  orienta- 
tion of  their  substituted  radicles,  is  the  object  of  the  experiments 

described  in  the  present  paper. 

1  3  4 

Metanitroparasulphobenzoic  Acid,  C6H3(C00H)(N02)(S03H). — 
This,  which  is  the  acid  discovered  by  Remsen,  was  prepared  according 
to  his  directions,  excepting  that  parasulphobenzoic  acid  (obtained  by 
treating  a  solution  of  toluene  in  fuming  sulphuric  acid  with  potassium 
permanganate)  was  used  as  the  starting  point  instead  of  parasulphamine- 
l>enzoic  acid.  It  crystallises  from  water,  in  which  it  is  very  soluble,  in 
short  thick  prisms,  containing  2H2O,  and  melting  at  130 — 131°; 
dissolves  very  sparingly  in  alcohol,  and  is  nearly  insoluble  in 
ether,  chloroform,   and,  carbon  bisulphide.     The  normal  barium  salt, 

CO 
CgHsCNOsXgQ  >Ba  +  4H2O    (air-dried),   is   the   salt   described  by 
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Jiemsen,  who  however  assigned  to  it  only  1|  mols.  H2O,  probablj 
because  he  dried  it  over  salphuric  acid.  It  crystallises  in  concentric 
groups  of  yellow  needles,  moderately  soluble  in  cold,  easily  in  hot 
water.  The  acid  barium  salt,  [C6H3(N02)(COOH).S03]oBa  -|-  6H2O, 
crystallises  in  long  prismatic  nearly  white  needles,  which  give  off 
3  mols.  water  over  sulphuric  acid.  Its  solutions  show  a  marked 
tendency  to  creep  up  the  sides  of  the  vessel.  The  calcium  salt, 
C6H3(N02)(COO)(S03)Ca  +  SHgO,  forms  large  efflorescent  prismatic 
crystals,  having  a  slightly  yellowish  colour  and  moderately  soluble  in 
water.  The  cop'per  salt,  C6H3(N02)(COO)(S03)Cu  +  5H2O,  forms 
small  hard  bluish-white  crystals.  The  normal  potassium,  salt  crys- 
tallises in  small  hard  prisms,  very  soluble  in  water;  the  acid  potassium 
salt,  C6H3(N02)(COOH).S03K  +  liHoO,  in  long  silky  needles,  mode- 
rately soluble  in  water,  or  by  slow  evaporation  in  six-sided  plates. 
The  silver  salt  is  easily  soluble  in  water,  and  crystallises  in  large 
yellowish  prisms. 

MetamidoparasidpJiohenzoic  acid,  prepared  by  reduction  of  the  pre- 
ceding acid,  and  purified  by  converting  it  into  the  barium  salt,  filtering 
through  animal  charcoal,  and  reprecipitating  with  hydrochloric  acid, 
forms  a  white  powder,  which,  when  precipitated  from  a  hot,  not  too 
concentrated  solution,  takes  the  form  of  warty  masses,  with  a  slight 
tendency  to  crystallise.  It  is  but  sparingly  soluble  in  water  even  at 
the  boiling  heat,  nearly  insoluble  in  alcohol,  ether,  and  carbon  bisul- 
phide. When  heated  on  platinum  foil,  it  blackens,  and  gives  off 
fumes  having  the  odour  of  sulphurous  oxide.  It  appears  to  be 
identical  with  one  of  the  acids  which  Griess  obtained  from  metamido- 
benzoic  acid.     (See  page  1144.) 

The  nor7nal  barium  salt,  C6H3(NH2)(COO)(S03)Ba  +  SH.O,  crys- 
tallises in  well-formed  sharply  pointed  highly  lustrous  crystals.  Its 
solution  decomposes  when  evaporated,  or  even  if  left  to  itself  for  a  long 
time,  becoming  dirty-brown  or  yellow,  and  yielding  crystals  which  are 
almost  black.  The  colouring  matter  may,  however,  be  removed  by 
filtration  through  animal  charcoal,  and  the  solutions  then  show  a 
marked  blue  fluorescence. 

1  2  4 

Paranitro-outhosulpiiobenzoic  Acid,  C6H3(C00H)(S03H)(N02), 
is  formed  by  the  action  of  potassium  permanganate  on  the  'calcium 
salt  of  the  nitrotoluenesulphonic  acid  resulting  from  the  action  of 
sulphuric  acid  on  paranitrotoluene,  which  has  been  shown  by  Ascher 
(this  Journal,  1871,  827)  to  have  the  constitution  of  paranitrotoluene- 
orthosulphonic  acid,  Ce.CHa.SOyH.H.NOo.Ha,  inasmuch  as  by  con- 
verting it  into  the  corresponding  amido-acid,  replacing  the  NHa-group 
therein  by  hydrogen  by  means  of  Griess's  reaction,  and  fusing  the 
resulting  toluenesulphonic  acid  with  potash,  salicylic  acid  is  obtained : 
whence  it  follows  that  the  sulpho-group  in  the  sulphonic  acid  must 
occupy  the  ortho-position  relatively  to  the  CH3. 

Normal  potassium  paranitro-orthosulphobenzoate, 

CC.COOK.SO3K.H.NO2.H2, 

the  immediate  product  of  the  oxidation  of  calcium  ji7-nitrotoluene- 
o-sulphonate  with  potassium  permanganate,  is  anhydrous,  and  crys- 
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tallises  in  gronps  of  short  thick  opaqne  prisms,  mostly  having  a  faint 

yellow  colour.  The  acid  potassium,  salt,  CoH3(COOH)(S03K).N02  +  H20, 

prepared   by   adding   hydrochloric  acid   to  a  strong  solution   of  the 

normal  salt,  crystallises  in  long  slender  white  needles,  only  moderately 

soluble  in  cold  -water;  by  slow  evaporation  of  a  saturated  solution, 

it  may  be  obtained  in  thick  short  transparent  prisms.     The  barium  salt^ 

CO 
C6H3(N02)<Cor)"]>'Ba,  is  obtained  in  small  compact  nearly  insoluble 

crystals  on  adding  barium  chloride  to  a  hot  moderately  strong  solution 
of  the  potassium  salt.  On  evaporating  a  saturated  solution  over  a 
free  flame,  the  salt  separates  in  very  delicate  micaceous  plates,  having 
a  fine  pearly  lustre,  and  containing  in  the  air-dried  state  about  4  per 
cent,  water,  part  of  which  they  lose  at  a  low  temperature ;  the  rest 
above  200°.  The  compact  salt  contains  about  3  per  cent,  water.  The 
calcium  and  copper  salts  are  very  soluble,  the  former  crystallising  in 
prisms,  the  latter  in  fine  blue  needles. 

Paramido-orthosulpJwhenzoic  acid,  C6.COOH.SO3H.H.NH2.H2,  pre- 
pared by  treating  the  potassium  salt  of  the  nitro-acid  just  described 
with  ammonium  sulphide,  evaporating  to  dryness,  and  adding  hydro- 
chloric acid  to  the  filtered  solution,  forms  long  delicate  needles,  very 
slightly  soluble  in  cold,  more  readily  in  boiling  water,  nearly  insoluble 
in  alcohol  and  ether.  Solutions  of  the  free  acid  do  not  become 
coloured  by  evaporation;  but  when  rendered  neutral  or  alkaline,  they 
begin  to  decompose  if  kept  hot,  and  assume  a  dirty-brown  or  black 
colour.  The  barium  salt,  C6H3(NH2)(COO)(S03)Ba  +  H2O,  crys- 
tallises in  groups  of  very  slender  needles,  or  by  rapid  evaporation  in 
mica-like  plates ;  it  is  but  sparingly  soluble  in  water. 

Orthonitropaeasulphobenzoic  acid,  C6.COOH.NO2.H.SO3H.H2,  is 
prepared  by  treating  o-nitrotoluene  with  fuming  sulphuric  acid,  neu- 
tralising with  chalk,  evaporating  the  filtrate  to  a  small  bulk,  and 
oxidising  the  product  with  potassium  permanganate.  On  neutralising 
the  filtered  Hquid  with  hydrochloric  acid,  evaporating  to  a  small  bulk, 
and  then  adding  hydrochloric  acid  in  excess,  a  precipitate  is  formed 
consisting  of  the  acid  potassium  salt.  C6H3(N02)(COOH).S03K  which^ 
when  purified  by  recrystallisation,  forms  anhydrous  prismatic  plates 
moderately  soluble  in  hot,  less  in  cold  water.  The  barium  salt, 
CGH3(N02)(COO)(S03)Ba  + 2H2O,  obtained  by  precipitation,  forms 
small  granular  yellowish  crystals,  slightly  soluble  in  cold,  more  freely 
in  boiling  water. 

Orthoamidoparasulphobenzoic  acid,  prepared  from  the  nitro-acid  by 
the  action  of  ammonium  sulphide  on  the  potassium  salt  of  the  latter, 
and  precipitated  from  a  strong  solution  of  its  salts  by  hydrochloric  acid, 
ciystallises  in  beautiful  yellowish  rhombic  plates,  moderately  soluble 
in  hot,  slightly  in  cold  water  and  in  alcohol,  nearly  insoluble  in  ether 
and  in  chloroform.  Dilute  solutions  of  the  acid  and  of  the  barium 
salt  show  a  beautiful  blue  fluorescence. 

As  only  two  amidoparasulphobenzoic  acids  (and  the  corresponding 
nitro-acids)  are  possible,  viz.,  those  in  which  the  orientation  is 
COOH  :  KH2  :  SO3H  =  1:2:4  and  1:3:4,  and  as  the  one  just 
described  must,  according  to  its  mode  of  formation,  be  represented  by 
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fhe  second  of  these  formulae,  it  follows  that  the  isomeric  acid  described 
at  page  1145  must  be  represented  by  the  first — in  other  words,  that  it 
must  be  metamidoparasulphobenzoic  acid.  H.   W. 

Ethylphthalic  Acid.  By  A.  Michael  (Am..  Chem.  J".,  1,  413 — 
416). — This  compound  may  be  prepared  by  heating  equal  parts  of 
absolute  alcohol  and  phthalic  anhydride  in  a  reflux  apparatus  at  100° 
for  ten  hours  ;  but  the  conversion  is  never  complete,  e^-en  if  the  heating 
be  prolonged,  and  the  proportion  of  alcohol  to  anhydride  greatly 
increased.  On  evaporating  the  excess  of  alcohol  at  a  low  temperature, 
dissolving  the  residue  in  water,  and  neutralising  it  in  the  cold  with 
barium  carbonate,  a  mixture  of  the  barium  salts  of  phthalic  and  ethyl- 
phthalic acids  is  obtained ;  these  may  be  separated  by  their  different 
degrees  of  solubility  in  water,  the  precipitate  formed  on  neutralisation 
consisting  for  the  most  part  of  the  less  soluble  phthalate,  while  the 
ethylphthalate,  which  is  extremely  soluble  in  moderately  warm 
water,  remains  dissolved :  by  filtering,  evaporating  to  a  small  bulk, 
again  filtering,  and  repeating  these  operations,  if  necessary,  the  two 
barium  salts  may  be  easily  separated.  The  filtrate  on  cooling  yields 
the  ethylphthalate,  (COOEt.C6H4.COO)2Ba,  in  concentric  groups  of 
long  white  needles,  very  soluble  in  cold,  and  soluble  in  all  proportions 
in  warm  water. 

The  silver  salt,  COOEt.C6H4.COOAg,  obtained  by  precipitating  the 
aqueous  barium  salt  with  silver  nitrate,  crystallises  from  water  in  long 
needles,  which  blacken  quickly  on  exposure  to  light,  and  are  moderately 
soluble  in  cold,  freely  in  warm  water. 

Ijthylphthalic  acid,  COOEt.CGH4.COOH,  obtained  by  decomposing 
the  barium  salt  with  sulphuric  acid  and  evaporating  in  a  vacuum,  is  a 
heavy  oil,  moderately  soluble  in  water,  decomposed  by  heat,  gradually 
even  at  100°,  into  ethyl  alcohol  and  phthalic  anhydride. 

When  ethylphthalic  acid  is  gently  heated  with  trichloride  or  penta- 
chloride  of  phosphorus,  and  the  product  is  treated  with  cold  water,  a 
heavy  oil  is  obtained,  free  from  chlorine,  and  consisting  of  diethylic 
phthalate.  The  first  product  of  the  reaction  is  probably  ethylphthalic 
chloride,  COOEt.C6H4.COCl,  which  then  splits  up  into  phthalic 
anhydride,  C6H4.C2O2.O,  and  ethyl  chloride,  and  the  latter  acts  on 
unchanged  ethylphthalic  acid,  with  formation  of  hydrochloric  acid 
and  diethylic  phthalate,  (COOEt.CcH4.COOH  +  EtCl  =  HCl  + 
CeH^CCOOEt),.  H.  W. 

Resorcinolsulphonates.  By  H.  Fischer  (Monatsh.  Chem.,  2, 
331 — 344). — Resorcinoldisulphonic  acid  is  formed  by  adding  1  pt. 
finely  pulverised  resorcinol,  with  constant  stirring,  to  4  pts.  sulphuric 
acid  at  ordinary  temperature,  the  syrupy  liquid  after  a  while  becoming 
heated  to  90°,  and  solidifying  to  a  compact  crystalline  pulp,  which 
must  be  freed  from  excess  of  acid  by  draining  on  porous  tiles.  On 
dissolving  the  hygroscopic  residue  in  warm  water,  saturating  with 
levigated  barium  carbonate,  filtering  the  liquid  while  hot,  and  con- 
centratng  it  on  the  water-bath,  normal  hariurn  resorcinoldisuphonate, 
C6H2(OH)2(S03)2Ba  -\-  3JH2O,  separates  in  nearly  colourless  mono- 
clinic  crystals,  which  are  permanent  in  the  air,  and  easily  soluble  in 
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hot  water.  On  mixing  its  dilute  solntion  with  barinm  hydroxide,  the 
insoluble  basic  salt,  C6H2(02Ba)(SO.,)2Ba  +  4H2O,  described  by 
Piccard  and  Humbert  (this  Journal,  1877,  1,  312),  separates  after  a 
short  time  in  needles  having  a  satiny  lustre. 

Potassium  resordinoldisulphonate,  C6H2(OH)2(S03K)2,  is  obtained 
from  the  barium  salt  by  double  decomposition  with  potassium  sulphate, 
and  crystallises  with  1  and  with  4  mols.  H2O.  The  monohydrate 
separates  from  a  hot  saturated  solution  on  cooling  in  colourless  mono* 
clinic  prisms,  easily  soluble  in  warm  water,  and  permanent  in  the  air* 
The  tetrahydrate,  which  crystallises  from  cold  solutions,  is  efflorescent^ 
and  on  exposure  to  dry  air  gives  off  13  per  cent.,  or  3  mols.  water. 

The  sodium  salt,  C6H2(OH)2(S03lS'a)2  +  H2O,  prepared  like  the 
potassium  salt,  forms  monoclinic  twinned  crystals,  which  resemble 
the  monohydrated  potassium  salt  in  colour,  and  in  solubility  in 
warm  water,  and  are  likewise  permanent  in  the  air. — The  copper 
salty 

C6H2(0H)2(S03)2CU  +  IOH2O, 

prepared  in  like  manner,  forms  triclinic  crystals,  having  the  colour 
of  cupric  chloride,  giving  off  part  of  their  water  on  exposure  to  the  air 
at  ordinary  temperatures,  and  decomposing  at  170°,  without  giving  up 
the  rest  of  the  water. — A  basic  lead  salt,  C6H2(02Pb)(S03)2Pb  + 
4H2O,  is  formed  on  mixing  the  hot  solutions  of  the  potassium  salt  and 
normal  lead  acetate,  and  crystallises  on  cooling  in  fine  colourless  scales ; 
it  is  then  insoluble  in  water,  and  may  be  obtained  quite  pure  by  wash- 
ing therewith.  The  concentrated  mother-liquor  contains, — together 
with  unaltered  potassium  salt, — potassium  acetate  and  free  acetic  acid, 
which  retains  in  solution  a  portion  of  the  lead  salt,  and  deposits  it  on 
careful  neutralisation  with  potassium  carbonate. 

Action  of  Caustic  Alkalis  on  Resorcinoldisulphonates. — When   1   pt, 
potassium   resorcinoldisulphonate    is    heated   with  4   pts.    potassium 
hydroxide,  till   a  brisk  evolution  of   hydrogen  takes  place,  and  the 
operation  is  interrupted  as  soon  as  the  frothing  ceases,  the  lixiviated 
melt  is  found  to  contain  the  potassium  salt  of  resorcinolmonosulpho*; 
nic  acid,  together  with  sulphate  and  undecomposed  disulphonate.     Ti 
separate  these  salts,  the  free  alkali  is  neutralised  with  acetic  acid,  th 
undecomposed    resorcinoldisulphonic   acid    and   the  sulphurous    aci 
are  removed  by  means  of  a  slight  excess  of  baryta,  which  under  the* 
circumstances  does  not  precipitate  the   monosulphonic  acid  ;  and  th 
liquid,  after  being  filtered  and  warmed,  is  freed  from  excess  of  bary 
by  carbonic  acid,  and  finally  treated  with  basic  lead  acetate,   whic 
completely  throws  down  the  basic  lead  salt  of  resorcinolmonosulphon 
acid.     The  precipitate,  after  washing  with  warm  water,  is  decompose 
by  hydrogen  sulphide ;  the  filtered  solution  is  saturated  with  potassiu 
carbonate,  and  evaporated  on  the  water- bath  to  complete  dryness ;  an 
the  residue,  intimately  mixed  with  sand,    is  digested  with  absolu 
alcohol,  to  extract  the  potassium  resorcinol-sulphonate,  which,  by  eva- 
poration of  the  alcohol,  and  once  recrystallising  from  water,  is  obtained 
quite   pure. — Potassium  resorcinolrnonosulplionate,  C6H3^0H)2.S03K  -f- 
2H2O,  crystallises  in  faintly  yellow  monoclinic  prisms,  which  give  o:~ 
part  of  their  water  in  dry  air,  the  rest  at  170°.     Its  aqueous  solution 
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is  not  precipitated  by  normal  lead  acetate,  barium  acetate,  or  barium 
hydroxide. 

If,  on  the  other  hand,  instead  of  stopping  the  action  of  the  alkali  on 
the  resorcinoldisulphonate  just  as  the  frothing  ceases — that  is  to  say 
just  as  the  formation  of  the  monosulphonate  takes  place — the  fusion  be 
prolonged  at  a  higher  temperature  till  the  mass  assumes  a  yellow- 
brown  colour,  and  the  cooled  melt  be  then  dissolved  in  water  and 
acidulated  with  sulphuric  acid,  the  filtered  solution  shaken  up  with 
ether,  and  the  ether  left  to  evaporate,  there  remains  a  crystallised  body, 
exhibiting  the  melting  point  and  all  the  other  characters  of  phloro- 
glucinol.  A  similar  reaction  takes  place  when  sodium  resorcinoldi- 
sulphonate is  fused  with  sodium  hydroxide,  but  the  yield  of  phloro- 
glucinol  is  then  much  smaller. 

Action  of  Iodine  on  Resorcinohulplwnates. — Theiodation  of  potassium 
resorcinoldisulphonate  is  best  effected  by  intimately  triturating  1  mol. 
of  the  salt  with  2  mols.  iodine  (30  g.  salt  to  22  g.  iodine),  introducing 
the  mixture  into  a  bottle,  which  can  be  tightly  closed,  and  digesting 
it  in  the  water-bath  for  6  hours  with  200 — 300  c.c.  of  a  mixture  of 
equal  volumes  of  water  and  alcohol.  On  cooling,  the  iodised  product 
separates  in  crystals,  mixed  with  free  iodine,  which  may  be  removed 
by  treatment  with  ether  alcohol ;  and  on  dissolving  the  residue  in  hot 
water,  and  leaving  the  solution  to  cool,  potassium  iodoresorcinoldisul- 
phonate,  C6HI(Ofl).(S03K)2,  separates  in  colourless,  anhydrous 
crystals,  often  a  centimeter  long. 

Potassium  iodoresorcinolmonosuJpJionate,  C6H2l(OII)2.S03K  +  3H2O, 
is  prepared  in  a  similar  manner,  but  is  very  difficult  to  purify,  on 
account  of  its  great  solubility  in  water  and  in  dilute  alcohol,  the 
syrupy  solution  depositing  crystals  only  M'ith  great  difficulty.  The 
])ure  product  forms  white  microscopic  crystals,  which  may  be  heated 
to  ISO""  without  decomposition. 

Action  of  Potassium  Nitrite  on  Potassium  Pesorcinoldisnlplionate. — 
When  a  solution  of  potassium  resorcinoldisulphonate,  saturated  in  the 
(!old,  is  mixed  with  potassium  nitrite,  it  soon  acquires  a  pale  violet, 
and  afterwards  a  darker  colour,  without  yielding  any  deposit ;  but  on 
adding  a  few  drops  of  acetic  acid  to  the  mixture,  a  slow  evolution  or 
gas  takes  place,  and  after  some  time  a  dark  violet  potassium  salt  sepa- 
rates in  well-defined  crystals.  This  salt  is  nitrogenous,  and  retains 
the  two  SOij-groups  intact.  It  dissolves  in  hot  more  readily  than  in  cold 
water;  detonates  when  quickly  heated;  gives  up  part  of  its  potassium 
to  strong  hydrochloric  or  dilute  sulphuric  acid;  and  when  placed  over 
sulphuric  acid,  loses  9  per  cent,  water,  which  it  recovers  on  exposure 
to  the  air.  The  violet  solution  is  decolorised  by  reducing  agents,  and 
gives  with  mercurous  nitrite  a  black  precipitate,  flocculent  at  first,  but 
afterwards  becoming  crystalline,  and  with  cupric  chloride  a  crystalline 
precipitate,  slightly  soluble  in  cold,  more  readily  in  hot  water,  with 
ferric  chloride  an  emerald-green  solution.  This  salt  gave  by  analysis 
15-42— 15-59  per  cent.  C.  2-13— 225  H,  1347  S,  3-21— 419  N, 
24-34— 24-55  K,  and  19-92— 1314  H2O.  On  heating  its  cold  satu- 
rated solution  with  strong  hydrochloric  acid  mixed  with  an  equal 
volume  of  absolute  alcohol,  another  salt  is  obtained  in  highly  lustrous 


1150  ABSTRACTS  OF  CHEMICAL  PAPERS. 

scales,  containing  18*52 — 18-64  per  cent.  K,  15*49 — 15*69  S,  and 
75*6 — 8*06  H2O.  A  nitrogenous  barium  salt  is  likewise  obtained  by 
the  action  of  barium  nitrite  on  barium  resorcinoldisulphonate  in  pre- 
sence of  acetic  acid.  Lastly,  potassium  resorcinolmonosulphonate, 
treated  with  potassium  nitrite  and  acetic  acid,  yields  a  salt  which 
crystallises  in  light  green  needles,  having  a  silky  lustre.  No  definite 
formulae  have  yet  been  obtained  for  any  of  these  salts.  H.  W. 

A  New  Formation  of  Stilbene  and  some  of  its  Derivatives. 
By  A.  Michael  (Am.  Chem.  J.,  1,  312 — 316).  The  reaction  in  question 
is  similar  to  that  by  which  Perkin  effected  the  synthesis  of  cinnamic 
acid  and  its  horaologues  (this  Journal,  1877,  i,  389),  and  consists  in 
heating  together  in  sealed  tubes  equivalent  quantities  of  benzalde- 
hyde  and  phenylacefcic  acid — or  substitution-derivatives  of  these  bodies, 
and  anhydrous  sodium  acetate.  When  benzaldehyde  and  phenyl- 
acetic  acid  are  thus  heated  together  for  12  hours,  at  250"",  considerable 
quantities  of  carbonic  anhydride  escape  on  opening  the  tube  ;  and  on 
extracting  the  contents  of  the  tube,  first  with  boiling  water,  and  then 
with  warm  dilate  ammonia,  to  remove  traces  of  unchanged  phenyl- 
acetic  acid,  treating  the  undissolved  residue  which  melts  under  warm 
water,  with  animal  charcoal,  and  finally  crystallising  it  several  times 
from  alcohol,  a  product  is  obtained,  having  the  composition  and  pro- 
perties of  stilbene,  CuHia,  and  amounting  to  between  50  and  60  per 
cent,  of  the  theoretical  quantity.  Its  formation  is  represented  by  the 
equation — 

CeHs.CHO  +  C6H5.CH2.COOH  =  CeHs.CHICH.CeHs  +   CO2  +  H3O. 

A  mixture  of  equal  parts  of  cumic  aldehyde  and  phenylacetic  acid, 
heated  with  about  one-third  part  of  anhydrous  sodium  acetate  for 
about  15  hours  at  250°,  yields  in  like  manner  isopropylstilbe7ie,  CnHig, 
as  shown  by  the  equation — 

C6H4(C3H,).CHO  +  CHaPh.COOH  =  C6H4(C3H7).CH  :  CHPh  + 

CO2  +  H2O. 

The  product  after  purification  by  repeated  treatment  in  alcoholic 
solution  with  animal  charcoal,  and  three  recrystallisations  from  hot 
alcohol,  was  obtained  in  cauliflower-like  groups  of  fine  glittering 
crystalline  scales.  It  is  insoluble  in  cold,  and  very  slightly  soluble  in 
warm  water  ;  melts  at  83 — 84",  and  solidifies  on  cooling.  It  forms  an 
addition- product  with  bromine. 

When  salicylaldehyde  and  phenylacetic  acid  are  heated  in  like 
manner  with  sodium  acetate  for  about  12  hours  at  200%  a  very  com- 
plicated reaction  takes  place,  giving  rise  to  a  large  quantity  of  resinous 
matter,  from  which  by  extraction  with  boiling  water,  dilute  ammonia, 
and  hot  alcohol,  a  small  quantity  of  a  crystalline  substance  is  obtained, 
having  the  composition  C14H12O,  and  regarded  by  the  author  as  ortho- 
hydroxystilhene,  its  formation  being  represented  by  the  equation — 

OH.CeH^.CHO  +  CH^Ph.COOH  =  OH.C6H4.CH:  CHPh 

+  CO2  +  H2O.  H.  W. 
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Preparation  of  Pure  Naphthalene.  By  Gr.  Lunge  (Gkem.  Neiv.^, 
44,  65). — Crude  naphthalene  is  heated  with  5 — 10  per  cent,  sulphuric 
acid  of  170  Tw.,  and  then  6  percent,  manganese  dioxide  is  added,  and 
the  mixture  heated  on  a  water- bath  until  all  action  ceases.  The  acid 
is  drawn  off,  and  the  naphthalene  washed,  first  with  water,  then  with 
weak  sodium  hydrate  solution,  and  finally  with  water.  The  naphtha- 
lene is  then  distilled,  and  will  remain  permanently  white.  Manganese 
dioxide  may  be  replaced  by  other  oxidising  agents,  but  probably  none 
will  be  found  cheaper.  C.  H.  B. 

Essence  of  Erigeron  Canadense.  By  F.  Vigier  and  C.  Cloez 
(/.  Fharm.  Ghim.  [5],  4,  236 — 241). — Erigeron  canadense  frequently 
grows  in  the  mint  fields  of  America,  and  its  essence  is  one  of  the  most 
common  impurities  in  American  peppermint  oil.  No  method  of 
detecting  it,  when  mixed  with  peppermint  oil,  is  yet  known.  Com- 
mercial essence  of  mint  varies  greatly  in  composition,  specific  gravity, 
and  molecular  rotatory  power.  C.  H.  B. 

Phytolacca  Dioica.  By  Ballant  (/.  Flmrm.  CUm.  [5],  4,  232— 
234). — Phytolacca  dioica,  according  to  De  Candolle,  is  indigenous  to 
Brazil  or  Mexico.  In  Paris  it  is  known  only  as  a  greenhouse  shrub, 
but  it  flourishes  on  the  Algerian  coast.  Its  wood  is  very  spongy  and 
fibrous,  and  never  acquires  a  true  ligneous  structure.  The  fruit  is  a 
fleshy  greenish-yellow  berry,  forming  grape-like  clusters  weighing 
from  30  to  40  grams.  It  falls  off  naturally  about  October,  and  is 
then  very  sweet.  When  pressed  it  yields  about  74  per  cent,  of  a  thick, 
gummy,  slightly  acid  syrup,  with  a  somewhat  nauseous  odour.  Sp. 
gr.  =  1*100.  This  syrup  does  not  ferment  spontaneously,  and  clarifies 
very  slowly  when  exposed  to  the  air.  After  filtration  it  has  a  brown 
colour,  and  its  dilute  aqueous  solution  is  distinctly  fluorescent.  The 
syrup  contains  24*6  per  cent,  solid  matter,  which,  on  ignition,  leaves 
1*86  per  cent.  ash.     It  has  the  composition — 

Water 75-40 

Chlorophyll,  wax,   resin,   essential  oil,     and    volatile 

acid 045 

Sugar,  reducing 3*20 

Sugar,  non-reducing 11*20 

Organic  acid  (not  determined)     2'60 

Gum     440 

Albuminoid  matters,  pectic  substances,  and  pectose. .  089 

Inorganic  salts    1*86 


100-00 


The  resin,  which,  like  the  essential  oil  to  which  the  syrup  owes  its 
peculiar  odour,  exists  only  in  very  small  quantify ;  is  very  bitter,  and 
is  insoluble  in  ether.  The  ethereal  salt  of  the  volatile  acid  has  an 
odour  recalling  that  of  ethyl  butyrate.  The  undetermined  organic  acid 
exists  as  a  potassium  salt,  which  does  not  crystallise,  and  dissolves  in 
water,  but  is  insoluble  in  ether.  Its  solution  gives  no  precipitate  with 
barium  nitrate;  it  therefore  has  some  of  the  properties  of  the  phyto- 
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laccic  acid  extracted  by  Terrell  from  the  fruit  of  Phytolacca  decandra. 
The  ash  consists  mainly  of  potassium  carbonate,  with  small  quantities 
of  iron,  calcium,  magnesium,  silica,  and  phosphoric  acid,  and  traces  of 
sulphuric  acid  and  chlorine.  No  alkaloid  was  obtained  from  the 
syrup.  C.  H.  B. 

Aspidium  Rigidum.  By  W.  J.  Bowman  (Pharm.  J.  Trans.  [3], 
12,  263 — 264). — The  rhizome  of  this  fern  contains  a  resin  similar  t<jB 
that  obtained  by  Luck  ivom.  Aspidium  filix  mas,  filicic  acid,  fat,  tanniD,^H 
glucose,  gum,  pectin,  and  starch.  C.  H.  B.      "^ 

Quebrachitannic  Acid.  By  P.  N.  Arata  (Anales  de  la  Sociedad 
Gientijica  Argentina,  Febrero,  1879). — This  acid  is  obtained  from  the 
so-called  "  gum  "  of  the  Quebracho  Colorado,  formerly  called  Loxop- 
terygium  Lorentzii,  but  now  referred  by  Grisebach  to  a  distinct 
genus,  and  called  Quehrachia  Lorentzii  (see  this  Journal,  1878,  Abstr., 
986).  It  may  be  prepared  from  the  wood  or  from  the  gum  of  the 
tree  by  various  processes,  best,  however,  by  dissolving  the  gum,  pre- 
viously purified  by  treatment  with  alcohol,  in  boiling  water,  and  filter- 
ing hot,  the  filtered  liquid  as  it  cools  depositing  a  tannin  in  reddish 
tufts,  which  must  be  washed  rapidly  on  a  filter,  pressed  between  bibu- 
lous paper,  and  dried  over  sulphuric  acid.  The  mother-liquor  still, 
however,  retains  a  considerable  quantity  of  the  tannin,  which  may  be 
separated  by  treating  the  solution  with  hydrochloric  acid,  sulphuric 
acid,  or  common  salt:  when  washed  and  dried  as  above  described,  it 
constitutes  nearly  pure  quebrachitannic  acid.  In  whatever  manner 
the  acid  may  be  prepared,  it  is  very  apt  to  become  coloured  by  contact 
with  the  air  or  with  alkalis,  and  even  by  prolonged  boiling  of  its  solu- 
tions :  moreover,  the  colour  thus  produced  cannot  be  removed  by 
means  of  animal  charcoal,  which,  on  the  contrary,  gives  rise  to  the 
formation  of  products  having  a  deeper  colour  and  resinous  aspect. 

Quebrachitannic  acid  is  a  pale-red  amorphous  mass,  having  an 
astringent  taste,  and  yielding  a  light  cinnamon-coloured  powder.  It  is 
insoluble  in  carbon  bisulphide,  chloroform,  turpentine-oil,  and  benzene. 
Its  aqueous  solution  is  precipitated  by  various  metallic  salts;  with 
lead  acetate,  normal  or  basic,  a  white  precipitate  is  formed  which, 
when  heated,  acquires,  first  a  rose  and  then  a  chocolate  colour ;  with 
ferric  coloride  a  green  liquor  is  produced,  changing,  after  a  while,  to 
dark-red,  and  becoming  black  on  addition  of  sodium  acetate.  With 
gelatin,  albumin  (either  of  egg  or  of  blood),  and  solutions  of  the 
alkaloids,  white  precipitates  are  formed. 

Quebrachitannic  acid  is  decomposed  by  dry   distillation,  yielding^ 
catechol.     Strong  nitric  acid  converts  it  into  oxalic  and  picric  acids. 
By  fusion  with  potassium  hydroxide,  it  is  resolved  into  phloroglucol! 
and  protocatechuic  acid,  and  the   same  products  are  formed  by  thej 
action  of  sulphuric  acid  on  its  aqueous  solution. 

The   above-described   properties  show    that    quebrachitannic    acidj 
belongs  to  the  group  of  tannins  which  precipitate  gelatin  and  colour] 
ferric  salts  green,    like  catechutannic  and  kinotannic  acids  :  but  it 
does  not  agree  exactly  in  composition  with  either  of  these  acids, 
the  following  comparison  will  show  : — 
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Carbon.  Hydrogen. 

Catechntannic  acid 62  06  4'43 

Kinotannic  acid 62'91  4'48 

Quebrachitannic  acid o2'52  5'11 

Neither  does  it  agree  exactly  in  composition  or  properties  with  any  of 
the  other  tannins  which  give  green  precipitates  with  ferric  salts: 
hence  the  author  regards  it  as  a  distinct  chemical  species. 

Quehrachicateckin. — This  body,  the  existence  of  which  in  quebracho 
gum  was  rendered  probable  by  the  author's  former  experiments,  may 
be  prepared  by  dissolving  the  gum  (about  1  kilo.)  in  boiling  water, 
precipitating  the  quebrachitannic  acid  with  sulphuric  acid ;  agitating 
the  filtered  liquid  with  twice  its  volume  of  ether ;  distilling  off  two- 
thirds  of  the  ether ;  then  evaporating  to  dryness,  and  treating  the 
residue  with  dilute  alcohol,  which  dissolves  the  crystals  that  have 
formed,  leaving  a  resinous  substance  undissolv^ed ;  and  on  treating  the 
solution  with  a  small  quantity  of  basic  lead  acetate  to  precipitate  the 
quebrachitannic  acid  dissolved  by  the  ether,  evaporating  the  filtrate  on 
the  water-bath,  and  leaving  it  at  rest,  a  yellowish  crystalline  mass  is 
obtained,  the  alcoholic  solution  of  which  leaves  the  catechin  on 
evaporation  in  yellowish  crystals. 

Quebrachicatechin  is  insoluble  in  cold,  and  only  slightly  soluble  in 
hot  water;  very  soluble  in  alcohol  and  ether.  Its  solution  is  clouded 
by  normal  lead  acetate  ;  gives  rose-coloured  precipitates  with  basic 
lead  acetate  and  with  mercurous  nitrate,  blackish  with  a  mixture  of 
ferrous  sulphate  and  sodium  acetate  ;  reduces  silver  nitrate  and  gold 
chloride  ;  is  coloured  yellow  by  nitric  acid,  red  by  sulphuric  acid, 
yellowish  by  sodium  hypochlorite,  green  by  Fehling's  solution ;  does 
not  precipitate  gelatin  or  the  alkaloids. 

The  quantity  of  quebrachicatechin  obtained  was  not  sufficient  for 
analysis,  but  from  its  reactions  and  its  analogy  to  other  members  of 
the  catechin  group,  the  author  infers  that  it  stands  to  quebrachitannic 
acid  in  the  relation  of  acid  to  anhydride.  H.  W. 

Spigeline,  a  New  Volatile  Alkaloid.  By  W.  L.  Dudley  (Am. 
Ghem.  J.,  I,  138). — This  alkaloid  is  obtained  from  Spi(ielia  marilmuiica, 
or  pink-root, — a  plant  which  has  long  been  known  to  possess  peculiar 
medicinal  properties, — by  distilling  the  ground  root  with  milk  of  lime. 
The  distillate  is  collected  in  a  receiver  containing  hydrochloric 
acid,  the  solution  evaporated  to  dryness  over  a  water-bath,  the 
residue  exhausted  with  absolute  alcohol,  and  the  filtered  solution 
left  to  evaporate.  A  small  quantity  of  a  crystalline  substance  then 
remains,  which  is  soluble  in  water  and  gives  with  potassio-mercuric 
iodide  a  white  crystalline  precipitate,  soluble  in  acids,  alcohol,  and 
ether,  but  insoluble  in  excess  of  the  precipitant;  by  this  reaction, 
spigeline  is  distinguished  from  the  other  volatile  alkaloids,  nicotine, 
Conine,  and  lobeline,  which  give  yellow  precipitates  with  potassio- 
mercuric  iodide.  Spigeline  also  gives  a  wliite  precipitate  with 
metatungstic  acid.  H.  W. 

Methyl-ether  of  Morphine.  By  0.  Hesse  (PJiarm.  J.  Trans.  [8], 
12,  157). — The  product  of  the  action  of  methyl  iodide  on  an  alcoholic 
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solution  of  morphine  and  potassium  hydroxide  is  not  codeine,  but 
an  isomeride,  (3 -methyl-morphine,  an  amorphous  substance  Soluble  in 
water,  giving  a  solution  with  a  strongly  alkaline  reaction  ;  readily 
soluble  in  ether,  chloroform,  and  methyl  and  ethyl  alcohols.  ^-Methyl- 
morphine  hydrochloride  has  the  composition  Ci7Hi8MeN03,HCl  +  2H2O, 
crystallises  in  long  silky  needles,  which  lose  their  water  at  100^,  and 
dissolve  in  10*8  parts  of  water  at  18^.  The  solution  gives  no  reaction 
with  ferric  chloride,  but  a  flocculent  precipitate  with  platinum  tetra- 
chloride, somewhat  soluble  in  water.  A  saturated  solution  becomes 
milky  on  adding  potassium  hydroxide  or  strong  ammonia,  and  finally 
deposits  an  amorphous  precipitate.  The  molecular  rotatory  power 
of  the  compound  is  [ajo  =  —  108*19.  Codeine  hydrochloride  has  the 
same  composition  and  rotatory  power,  and  gives  the  same  reactions 
with  ferric  chloride  and  platinum  tetrachloride,  but  it  crystallises  in 
short  white  prisms,  which  lose  only  ^  mol.  H2O  at  100°,  the  remainder 
being  given  off  above  120°.  It  dissolves  in  23'8  parts  of  water  at  18"", 
and  a  saturated  solution  deposits  a  crystalline  precipitate  on  addition 
of  an  alkali.  When  sodium  hydroxide  is  substituted  for  potassium 
hydroxide,  about  half  the  product  consists  of  |S-methyl-morphin,e,  the 
other  half  being  an  alkaloid,  having  a  great  similarity  to  codeine,  but 
the  rotatory  power  of  its  hydrochloride  is  [ajj,  =  —  104'8,  whilst  that 
of  codeine  hydrochloride  is  [aju  =  —  108*1.  The  author  considers  that 
there  is  no  proof  that  the  codeine  extracted  from  opium  and  that 
obtained  by  the  action  of  methyl  iodide  on  morphine  are  identical 
(Grimaux,  this  vol.,  829).  He  objects  to  the  application  of  the 
generic  term  ''  codeine  "  to  compounds  which  are  simply  ethers  of 
morphine.  C.  H.  B. 

Quinoidine  Borate,  a  New  Febrifuge.  By  J  de  Yrij  (/.  Pharm. 
Ghim.  [5],  4,  234 — 236).— Cinchona  bark  contains,  as  is  well  known, 
an  amorphous  alkaloid,  quinoidine,  which  in  some  cases  amounts  to 
as  much  as  30  per  cent,  of  the  total  quantity  of  alkaloids  extracted 
from  the  bark.  The  compounds  of  quinoidine,  which  is  a  valuable 
febrifuge,  are  all  amorphous,  and  very  soluble  in  water,  consequently 
this  alkaloid  is  found  in  the  mother-liquors  from  the  manufacture  of 
quinine  sulphate.  On  adding  an  alkali  it  is  precipitated,  together 
with  a  large  quantity  of  impurities,  in  the  form  of  a  dark-coloured 
resinous  mass.  The  author  has  been  able  to  isolate  the  alkaloid  in  a 
state  of  purity  by  combining  it  with  boric  acid.  Quinoidine  borate  is 
a  yellowish,  amorphous,  very  slightly  deliquescent  powder,  soluble 
in  three  parts  of  water,  giving  a  solution  with  a  distinctly  alkaline 
reaction.  Its  much  greater  solubility  renders  it  superior  to  quinine 
for  hypodermic  injections.  The  salt  contains  54  per  cent,  of  quinoi- 
dine, and  has  a  molecular  rotatory  power,  varying  between  -{•  10°  and 
+  20°.  In  the  treatment  of  ordinary  fevers,  1  gram  quinoidine  borate 
gives  the  same  result  as  0"666  gram  quinine  sulphate.  The  new 
febrifuge  costs  about  40  francs  per  kilo.  C.  H.  B. 

Conquinamine.  By  A.  C.  Oudemans  {Annalen,  209,  38—61). — 
A  continuation  of  the  author's  researches  on  the  alkaloids  of  the 
"  quinetum  of  Darjeeling  "  (Abstr.,  1879,  1044).     In  order  to  separate 
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conqtiinamine and quinamine from  the  crude  products;  the  quinine  and 
cinchonidine  are  removed  by  precipitation  as  tartrates,  and  the  filtrate 
precipitated  by  potassium  hydroxide.  This  precipitate  is  boiled  with 
50  per  cent,  alcohol,  and  from  the  filtered  liquid  there  separates 
on  cooling  a  mixture  of  cinchonine,  quinamine,  and  conquinamine 
(quinidine  may  be  precipitated  as  thiocyanate  from  the  filtrate  from 
this  mixed  precipitate).  These  mixed  alkaloids  are  shaken  up  with 
ether  to  remove  the  cinchonine,  and  the  residue  is  dissolved  and  sub- 
sequently recrystallised  slowly  from  60  per  cent,  alcohol.  The  crys- 
tals are  then  separated  by  a  fine  metallic  sieve  which  retains  the  larger 
crystals  of  the  conquinamine.  Quinamine  and  conquinamine,  however, 
are  better  separated  from  one  another  by  fractional  crystallisation  of 
their  nitrates,  oxalates,  or  hydrobromides,  these  conquinamine  salts 
being  less  soluble  than  those  of  quinamine.  Pure  conquinamine  is 
obtained  bj  precipitating  the  nitrate  with  caustic  soda,  dissolving  the 
precipitated  alkaloid  in  alcohol,  and  recrystallising. 

Conquinamine  forms  colourless  to  golden-yellow  transparent  crystals 
of  the  tetragonal  system  (m.  p.  123°),  easily  soluble  in  alcohol,  ether, 
benzene,  and  chloroform,  sparingly  soluble  in  water.  The  specific 
rotatory  power  was  determined  in  various  solutions  of  the  alkaloid  in 
alcohol,  ether,  chloroform,  and  benzene. 

Solvent.             Conquinamine  in  100  c.c.  [^-Jd* 

r  0-8025  grams             +  2051 

Absolute  alcohol . .  . .  <^  27115  „  202-(> 

[4-0180  „  204-1 

r  0-7655  „  192-7 

Ether    {  1-6115  „  189^0 

1 4-6460  „  190a 

0-7945  „  176-1 

Chloroform 05310  „  173-8 

3-0500  „  171-2 

0-8955  „  180-1 

Benzene    <!  2-1285  „  1786 

3-4470  „  178-0 

From  these  results  it  appears  that  the  specific  rotatory  power  of 
conquinamine  in  alcoholic  and  ethereal  solution,  at  first  decreases  with 
greater  concentration,  but  subsequently  increases. 

The  results  of  analyses  agree  with  the  formula  CisHaiNjOa,  assigned 
to  conquinamine  by  Hesse. 

The  reactions  of  conquinamine  with  pLitinic  chloride,  sulphuric  and 
nitric  acids,  and  the  higher  acids  of  chlorine,  resemble  those  of  quin- 
amine. 

Conquinamine  sulphate,  (Ci9H24N20)2,H2S04  +  aAq,  is  very  soluble 
in  water;  it  is  obtained  from  alcoholic  solution  in  slender  needles. 

Conquinamine  hydrochloride,  Ci9H24N202,HCl  +  «Aq,  is  very  soluble 
in  water ;  on  evaporation,  it  separates  out  as  an  amorphous  mass,  with 
signs  of  crystallisation. 

Conquinamine  hydrobromide,  Ci9H24Nj.02,HBr,  crystallises  in  mono- 
clinic  crystals  of  combination  ooP  :  —  P  :  ooPoo.     Specific  rotation  of  a 
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solution  of  salt  in  alcohol  (1'162  grams  in  100  c.c.)  [ajn  =  +  182*7, 
and  of  the  alkaloid  in  the  form  of  hydrobroraide  [ajo  4-  228'1. 

Conquinamine  hydroiodide,  Ci9H24N20o,HI,  crystallises  in  leaflets. 
Specific  rotation  of  salt  in  alcohol  (1*011  gram  in  100  c.c.)  [a]©  = 
+  162*8,  and  of  the  alkaloid  in  the  form  of  hydroiodide  [ajo  = 
-h  229*5. 

Conquinamine  nitrate,  Ci9H24N202,HN03,  crystallises  in  the  rhombic 
system.  Combination  OP  :  P.  Specific  rotation  of  salt  in  alcohol 
(1*2685  gram  in  100  c.c.)  [ol]d  =  +  190,  and  of  the  alkaloid  in  the 
form  of  nitrate  [a]D  =  +  228*6. 

Conquinamine  chlorate,  Ci9H24N'202,HC103,  crystallises  in  monoclinic 
needles.  Specific  rotation  of  salt  in  alcohol  ('9150  gram  in  100  c.c.) 
[a]©  =  +  184,  and  of  the  alkaloid  as  chlorate  =  +  234. 

Conquinamine  perchlorate,  Ci9H24]Sr202,HC104,  crystallises  in  long 
needles  of  the  monoclinic  system.  Specific  rotation  of  salt  in  alco- 
holic solution  ('71  gram  in  100  c.c.)  [a]©  =  -}-  175*4,  and  of  the 
alkaloid  as  perchlorate  [ajo  =  +  231*4. 

Conquinamine  platinochloride,  (Ci9H24N202,HCl)2,Pt:Cl4  +  3H2O, 
forms  an  orange-golden  amorphous  precipitate,  which  is  slowly  de- 
composed by  water  forming  a  rose-coloured  solution. 

Conquinamine  formate  crystallises  in  the  monoclinic  system,  the 
acetate  in  the  tetragonal,  and  the  oxalate  in  the  rhombic  system.  On 
heating  this  last  salt  to  115°  it  darkens,  and  on  dissolving  the  mass  in 
acidified  water,  and  precipitating  with  soda,  a  compound,  differing  from 
the  original  conquinamine,  is  thrown  down  (probably  the  apoquina- 
mine  of  Hesse). 

The  author  has  studied  the  influence  of  excess  of  various  acids  on 
the  specific  rotatory  power  of  conquinamine,  and  basaiTived  at  results 
similar  to  those  obtained  with  quinamine  (cf.  supra),  viz.,  that  the 
specific  rotatory  power  reaches  its  maximum  when  1  mol.  of  a  mono- 
basic, or  Y  ^^o\.  of  a  bibasic  acid  is  added  to  1  mol.  of  the  alkaloid. 
Therefore  the  alkaloid,  like  quinamine,  is  monobasic.  It  also  appears 
probable  that,  as  the  specific  rotatory  powers  of  the  alkaloid  existing 
as  salts  of  organic  acids  do  not  agree  with  those  of  the  salts  of  the  inor- 
ganic acids,  the  organic  acid  salts  are  partially  decomposed  in  solution. 

V.  H.  V. 

Conquinamine.  By  0.  Hesse  (Annalen,  209,  62—69). — The 
author  has  previously  observed  in  the  alcoholic  mother-liquor  obtained 
in  working  up  the  barks  of  the  Cinchona  succirubra,  the  presence  of 
an  alkaloid,  Conquinamine  (cf.  this  vol.,  923).  The  method  of  sepa- 
rating this  alkaloid  does  not  essentially  differ  from  that  adopted  by 
Oudemans  (see  preceding  Abstract).  The  pure  alkaloid  is  obtained  by 
precipitating  the  nitrate  with  ammonia,  and  is  purified  by  recrystal- 
lisation  from  60  per  cent,  alcohol.  It  crystallises  in  tough  prisms 
(m.  p.  121°).  The  analyses  agree  with  the  formula  C19H24N2O2.  On 
heating  with  hydrochloric  acid  (sp.  gr,  =  1*125)  it  is  decomposed 
into  apoquinamine  and  water,  thus  :  C19H24N2O2  =  Ci9H22N'20  + 
H2O.  Conquinamine  resembles  quinamine  in  all  its  chemical  pro- 
perties. 

Conquinamine  Hydrochloride.  —  Contrary  to  the  observation  of 
Oudemans,  the  hydrochloride  may  be  obtained  in  octohedral  crystals-: 
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on  precipitating  an  aqueous  solution  of  this  salt  witli  sodium  platino- 
chloride,  a  golden  flocculent  precipitate  is  thrown  down  of  the  platino- 
rhluride  of  the  alkaloid  (Ci9H,4N2P2)2,PtCl6Ho  +  2H2O.  With  auric 
chloride,  the  hydrochloride  gives  a  golden  precipitate,  which  rapidly 
becomes  purple ;  mercuric  chloride  and  potassiomercuric  iodide  form 
white  flocculent  precipitates. 

Gonguinamine  quinafe,  C19H24N0O2.C7H12O6  +  2H2O,  crystallises  in 
long  colourless  prisms,  easily  soluble  in  alcohol  and  water. 

The  neutral  oxalate  when  heated  to  105°  is  converted  first  into  quin- 
amicine  and  then  into  apoquinamine  oxalate,  thus : 

(Ci9H24N202)2,C2H204    =     (Ci9H22N20)2,CoH20,    +    2H2O. 

The  author  made  the  following  observations  of  the  rotatory  power 
of  conquinamine  (^  =  15)  : — 

P.                                                          Solvent.  [a]]). 

2 97  per  cent,  alcohol +  204-6 

2 Chloroform 184-5. 

2 Water  +  1  mol.  HCl  ....  229*1 

4 Water  +  3-  mols.  HCl. .  . .  230-0 

4  Conquinamine  \  ^^^^^  205-3 
hydrochloride  j 

The  author  observes  that  conquinamine  shows  the  same  specific 
rotatory  power  in  acid  as  in  neutral  solutions,  but  cannot  accept 
Oudemans'  view  that  this  phenomenon  is  correlated  with  the  basicity 
of  the  alkaloid.  Thus,  for  instance,  hydrocblorapocinchonine  has  the 
same  specific  rotatory  power  in  acid  and  neutral  solutions,  but  yet  is 
undoubtedly  a  bi-acid  base. 

The  author  also  alludes  to  the  fact  that  the  difference  of  specific 
rotatory  power  of  quinamidine  and  quinamine  in  97  per  cent,  alcohol 
is  half  as  great  as  that  between  quinamidine  and  conquinamine.  This 
fact  lends  support  to  the  second  law  of  Krecke,  recently  elaborated  by 
Thomsen  (Ber.,  13,  2267).  The  author  arrives  at  the  conclusion  that 
conquinamine  and  quinamine  are  two  isomeric  bases,  which  cannot 
however  be  converted  directly  one  into  the  other.  V.  H.  V. 

Alkamines.  By  A.  Ladenburg  (Comj)t.  rend.,  93,  338—340). — 
The  study  of  tropine  has  led  the  author  to  su{)pose  that  it  contains  an 
alcoholic  hydroxyl  group,  which  gives  to  it  its  chaructoristic  property 
of  forming  alkaloids  on  treatment  with  acids  in  hydrochloric  acid  solu- 
tion. By  this  means,  the  author  has  pre])ared  the  trope'ines,  amongst 
which  are  atropine  and  homatropine,  and  has  found  a  method  of  pre- 
pariug  a  whole  class  of  bases,  possessing,  like  atropine,  the  property  of 
etherification  in  hydrochloric  acid  solution.  The  ethers  so  formed 
resemble  in  their  properties  and  composition  the  natural  alkaloids. 
These  new  bases  at  the  same  time  possess  the  function  of  an  alcohol 
and  an  amine:  hence  the  author  proposes  for  them  the  name  of 
Alkamines,  and  for  their  derived  ethers  the  name  Alkamelnes.  Tlie 
alkamines  are  prepared  by  the  action  of  the  chlorhydrius  on  the 
secondary  amines  ;  they  are  volatile,  well  characterised  bases. 

Fiperethylalkamine,  C7H15NO,  formed  by  the  action  of  ethylene 
chlorhydrin  on  piperidiue,  is  a  liquid   (b.  p.  199^)   having  a  feeble 
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ammoniacal  odour.  Its  aurochloride  (m.  p.  129°)  crystallises  in  fine 
scales,  readily  soluble  in  water.  By  the  action  of  acids  in  hydrochlo- 
ric acid  solution,  it  gives  alkamei^ies,  of  which  the  author  has  only 
studied  that  obtained  from  phenylacetic  acid.  This  alkameine  forms 
an  aurochloride,  Ci5H24N02.HCl,AuCl3,  crystallising  in  fine  needles,  a 
platinochloride  in  scales,  and  a  periodide  in  silky  needles. 

THethylalhamine,  CeHigNO,  is  a  limpid  liquid  (b.  p.  160"),  soluble 
in  water,  and  forming  soluble  salts;  with  cinnamic  acid  it  gives  an 
alkameine,  which  is  characterised  by  a  picrate  crystallising  in  soluble 
needles. 

Dialh/lethijlalkamine,  CsHeNO,  isomeric  with  tropine,  is  a  liquid 
^b.  p.  197°)  sparingly  soluble  in  water,  and  forming  a  characteristic 
picrate. 

Bipiferallylalhamine^  CioH23!N'20,  is  formed  by  the  action  of  glycerol 
chlorhydrin  on  piperidine.  It  boils  at  280 — 290°  with  slight  decom- 
position, it  gives  a  platinochloride  of  formula  CinH23N202.HCl,PtCl4. 

PiperpropylaUcamine^  CgHvNO,  prepared  from  propylenic  chlor- 
hydrin, boils  at  197°-  The  author  proposes  to  continue  the  study  of 
these  alkamines  and  alkameines  in  their  chemical  and  physiological 
aspects.  V.  H.  V. 

Lycopodine.  By  K.  Bodeker  (Annalen,  208,  363 — 367). — An 
alkaloid  can  be  obtained  from  Lycopodium  complanatum  by  the  follow- 
ing process.  The  dried  plant  is  twice  treated  with  boiling  alcohol ;  and 
the  residue  which  remains  when  the  alcoholic  solution  is  evaporated 
is  repeatedly  extracted  with  warm  water.  Basic  lead  acetate  is  added 
to  the  aqueous  solution,  the  precipitate  removed  by  filtration,  and  the 
lead  in  the  filtrate  is  precipitated  by  sulphuretted  hydrogen.  The 
liquid,  after  evaporation,  is  mixed  with  an  excess  of  alkali  and 
shaken  with  ether.  The  ethereal  extract  is  evaporated,  and  the 
residue  which  remains  is  dissolved  in  dilute  hydrochloric  acid.  After 
repeated  recrystallisation  from  water,  the  hydrochloride  is  obtained 
in  peculiar  monoclinic  crystals,  which  have  the  composition 

C32H52N203,2HC1    +    H2O. 

With  gold  chloride  it  forms  a  double  salt,  C32H52T^203,2IICl,2AuCl3  -f 
H2O,  Avhich  crystallises  in  lustrous  yellow  needles.     Lycopodine, 

C32H52N2O3, 

is  obtained  by  placing  a  stick  of  solid  potash  in  a  concentrated  solu- 
tion of  the  hydrochloride,  to  which  an  excess  of  sodium  hydroxide  has 
previously  been  added.  A  colourless  resin  is  then  deposited,  which 
slowly  changes  into  monoclinic  crystals.  The  alkaloid  melts  at  114° 
and  is  freely  soluble  in  alcohol,  ether,  benzene,  water,  and  amyl  alcohol 
It  has  a  very  bitter  taste.  W.  C.  W. 


I 


Vicin  and  Convicin.  By  H.  Ritthausbn  (X  pr.  Ghem.  [2],  24, 
202— 220).— The  author  has  already  described  {ibid.,  2,  336,  and  7|" 
374)  the  method  of  preparation  and  the  properties  of  vicin,  the  nitre 
genous  substance  found  in  Vicia,  satwa.  In  the  present  communica- 
tion, he  gives  an  account  of  later  methods  employed.  80  kilos,  of 
the  powdered   seeds  are   treated  with   hydrochloiic    acid,   to  which. 
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after  8 — 4  hours,  milk  of  lime  is  added  in  excess.  After  standing 
for  some  time,  the  supernatant  clear  liquid  is  decanted,  and  mixed 
with  milk  of  lime  and  mercuric  chloride,  until  no  further  precipitate 
is  formed.  This  precipitate,  after  washing,  addition  of  baryta- 
water,  and  heating,  is  decomposed  by  sulphuretted  hydrogen,  filtered 
hot,  and  the  baryta  is  precipitated  by  carbonic  anhydride.  Further 
evaporation  causes  the  separation  of  albumin,  &c.,  and  finally  from 
the  liquid,  greatly  reduced  in  bulk,  vicin  crystallises  out,  leaving  con- 
vicin  in  solution,  which  separates  in  brilliant  plates,  when  the  liquid 
is  more  concentrated.  Purification  of  the  vioin  is  effected  by 
means  of  80  per  cent,  alcohol  and  charcoal.  The  yield  is  only 
0"355  per  cent.  The  analyses  of  the  vicin  obtained  in  previous  years 
pointed  to  the  formula  C8Hi6]S"306,  but  those  of  the  more  carefully 
purified  substance  require  CosHaiNuOji  as  the  formula.  One  part  of 
vicin  is  soluble  in  108  of  water,  and  at  120°  it  loses  2  aq.,  decom- 
posing at  180°.  Lime  and  baryta-water,  as  also  dilute  potash,  dis- 
solve vicin  without  decomposition;  the  same  is  the  result  when 
hydrochloric  and  sulphuric  acids  are  employed ;  but  if  the  tempera- 
ture is  raised  to  boiling,  and  the  concentration  of  the  acids  increased, 
a  yellow  solution  is  formed,  which,  when  cold,  is  changed  to  a  deep 
blue  on  the  addition  of  a  small  quantity  of  ferric  chloride  and  am- 
monia. If  baryta-water  is  used,  then  a  violet-blue  precipitate  is  pro- 
duced, which  loses  its  colour  when  boiled,  and  reduces  silver  nitrate. 
The  following  salts  have  been  prepared  :  ^(CosHsiNnOoOj^HiSOi  and 
4(Co8H5,NiiOoi),llHCl;  the  nitrate  could  not  be  obtained,  as  nitric 
acid  decomposes  the  base,  which  however  combines  with  metallic 
oxides,  such  as  mercuric  oxide.  Vicin  boiled  with  potash  yields 
ammonia,  and  gives  the  same  reaction  with  ferric  chloride  and  am- 
monia above  referred  to.  If,  however,  the  potash  is  strong,  then 
decomposition  goes  too  far,  and  this  reaction  does  not  occur.  In 
no  case  does  hydrocyanic  acid  appear,  so  long  as  the  potash 
is  in  solution  ;  but  on  fusion,  the  evolution  of  ammonia  is 
greater,  and  on  treating  the  product  with  sulphuric  acid,  hydro- 
cyanic acid  is  evolved ;  a  crystalline  substance  soluble  in  ether  is 
formed  at  the  same  time.  Tliis  formation  of  the  hydrocyanic  acid 
should  lead  to  a  definite  knowledge  of  the  constitution  of  vicin,  but 
the  author  is  unable  to  continue  the  investigation.  This  same 
reaction  is  mentioned  in  the  former  paper,  and  was  then  ascribed  to 
amygdalin. 

Decomposition  hy  Acids. — When  vicin  is  heated  with  dilute  sulphuric 
acid  (1  :  5),  a  white  crystalline  substance  separates  out,  and  a  gas  is 
evolved ;  these  crystals  also  show  the  iron  and  ammonia  reaction. 
This  substance,  which  is  combined  with  sulphuric  acid,  has  been 
named  divicin,  2(CnHi9Nio06)5S03,  and  the  pure  divicin  has  also  been 
separated  in  prismatic  crystals,  which  reduce  silver  nitrate,  and  have 
the  composition  C:^iH5oNH„Oir.  The  gas  which  is  evolved  is  believed 
to  be  octyl  hydride.  Aqueous  solutions  of  divicin  decompose  on 
evaporation.  Nitric  acid  transforms  divicin  into  a  substance  sparingly 
soluble  in  water,  which  appears  to  be  a  nitrate,  CiuHsoNsoOisjSHNOn. 
Fused  potash  causes  the  formation  of  ammonia  and  potassium  cyanide  ; 
so  that  here,  as  in  vicin,  nitrogen  exists  in  the  two  forms  of  CN  and 
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NH3,  or  NH2.     The  action  of  sulphuric  acid  on  vicin  is   therefo 
principally  to  produce  divicin,  but  other  substances  are  also  formed 

Gonvicin. — This  substance  already  referred  to  is  separated  from 
vicin  bj  treating  the  mixture  with  dilute  sulphuric  acid,  which  dis- 
solves the  latter  readily,  but  not  the  former.  Convicin  crystallises 
in  thin  rhombic  colourless  plates,  often  aggregated  together,  resem- 
bling leucin.  Strong  potash- solution  does  not  produce  ammonia  from 
convicin;  neither  have  dilute  acids  any  decomposing  action.  The 
aqueous  solution  is  precipitated  by  mercuric  nitrate,  and  other  metallic 
salts  also  produce  precipitates,  but  only  when  the  solution  is  neutral. 
Convicin,  CioHu^gOv.HaO,  melts  without  decomposition. 

E.  W.  P. 

Action  of  Salt-solutions  on  Conglutin  and  Legumin.      Bv 

H.  RiTTHAUSEN  (/.  jpr.  Chem.  [2],  24,  221— 225).— Sweet  and  bitteV 
almonds,  and  peach-kernels,  when  deprived  of  fat,  dissolve  in  a  5  to 
10  per  cent,  solution  of  common  salt,  forming  liquids  which  are  but 
slightly  or  not  at  all  clouded  by  dilution  with  a  large  quantity  of  water ; 
but  the  addition  of  a  few  drops  of  acid  to  these  solutions — as  to  that 
prepared  with  distilled  water — throws  down  a  considerable  quantity 
of  albuminous  substance,  agreeing  iu  all  its  properties  with  that  which 
is  obtained  from  the  aqueous  solution.  When  yellow  and  blue 
lupines  are  treated  with  a  5  per  cent,  solution  of  sodium  chloride,  a 
solution  is  obtained  which  deposits  a  gliadin-like  mass  on  further 
dilution.  This  hardens  when  washed  with  water  and  alcohol.  The 
mother-liquors  from  which  the  gliadin  has  been  precipitated  also  con- 
tain a  substance  precipitable  by  copper  sulphate.  The  portion  in- 
soluble in  salt-solution  is,  however,  soluble  in  potash.  This  latter 
conglutin  substance  seems  to  possess  all  its  original  properties,  unaltered 
by  the  potash,  and  is  identical  with  that  from  earth-nut,  but  not  with 
that  from  almonds,  hazel-nuts,  and  peach  kernels,  and  seems  to  con- 
tain twice  as  much  sulphur.  Legumin,  prepared  by  means  of  salt 
water  from  peas  and  beans,  has  great  resemblance  to  conglutin  from 
almonds,  lupines,  &c.  E.  W.  P. 

Ethyl  Glycocholate.  By  A.  Springer  {Am.  Chem.  /.,  1,  181 — 
183). — This  ethereal  salt  is  prepared  by  heating  crystallised  glycocholic 
acid  with  hydrochloric  acid  and  alcohol  in  a  sealed  tube  for  about  a 
fortnight,  or  more  readily  by  passing  dry  hydrogen  chloride  through 
an  alcoholic  solution  of  glycocholic  acid  for  24  hours,  and  heating  the 
solution  in  a  sealed  tube  with  alcoholic  and  hydrochloric  acid,  the 
tube  being  opened  from  time  to  time  to  allow  escape  of  gas  ;  the 
etherification  is  then  completed  in  about  two  hours.  The  ethereal 
salt  being  much  lighter  than  the  other  liquids  in  the  tube,  is  easily 
taken  from  the  top.  It  must  be  washed  with  hydrochloric  and  sul- 
phuric acid,  as  it  is  decomposed  by  water. 

Ethyl  glycocholate,  C26H43EtN05,  thus  prepared,  is  a  dark-brown 
liquid  of  sp,  gr.  0'901.  It  is  decomposed  by  distillation,  also  by 
exposure  to  the  air,  leaving  a  white  mass,  but  may  be  kept  for  any 
kmgth  of  time  in  a  closed  vessel,  and  heated  in  a  sealed  tube  to  a  high 
temperature  without  alteration.     In  contact  with  vvater,   it  forms  a 


PHYSIOLOGICAL  CHEMISTRY.  1161 

thick  brown  mass,  like  dyslysin,  which,  however,  gradually  whitens, 
and  deposits  crystals  of  glycocholic  acid. 

The  author  has  also  prepared  the  ethylic  ethers  of  choloidic  acid 
from  ox-bile,  and  those  of  hyoglycocholic  and  hyotaurocholic  acids 
from  pig's-bile.  H.  W. 


Physiological    Chemistry. 


Influence  of  the  Continued  Use  of  Sodium  Carbonate  on 
the  Composition  of  the  Blood.  By  D.  Dubelir  (Monatsh.  Chem., 
2,  295 — 308). — The  author,  after  citing  the  results,  by  no  means 
accordant,  deduced  by  various  authors  from  their  observations  with 
reference  to  this  question,  gives  the  results  of  his  own  analyses  of 
blood  taken  from  the  carotid  arteries  of  dogs,  some  of  which  had  re- 
ceived definite  quantities  of  sodium  carbonate  with  their  food,  while 
others  had  been  kept  for  equal  numbers  of  days  on  the  same  food 
unmixed  with  sodium  carbonate.  From  the  comparison  of  these 
analyses,  he  deduces  the  following  conclusions  : — 

1.  The  continued  use  of  considerable  doses  of  sodium  carbonate  is 
attended  with  a  small  but  perceptible  augmentation  of  the  alkalinity 
of  the  blood-ash,  which  increases  in  strength  with  the  daily  quantity 
of  soda  added,  and  the  time  during  which  this  addition  is  continued. 

2.  Potash  in  the  blood-ash  is  not  replaced  by  soda. 
.S.  Soda  does  not  accumulate  in  the  blood. 

4.  The  proportion  of  iron,  as  formerly  observed  by  Nassi,  is  not 
diminished  by  the  use  of  sodium  carbonate. 

6.  The  proportion  of  solid  constituents  and  of  nitrogen  (albumin) 
in  the  blood  is  not  altered  by  the  internal  use  of  sodium  carbonate  to 
such  a  degree  as  to  overstep  the  normal  limits ;  these,  however,  have 
been  found  to  be  very  variable,  e.g.,  17'6  per  cent,  according  to  Collard 
de  Martigny ;  22-2  per  cent,  according  to  Forster.  H.  W. 

The  Abnormal  Presence  of  Uric  Acid  in  the  Saliva,  Gastric 
Juice,  Nasal  and  Pharyngeal  Secretions,  the  Sweat,  Uterine 
Secretions,  and  Menstrual  Blood.  By  M.  Bouchekon  (Compt. 
rend.,  93,  391 — 394). — The  author  remarks  that  the  accumulation  in 
the  blood  of  products  which  should  normally  be  excreted,  leads  to 
toxic  effects  which  are  more  enduring  than  those  of  ordinary  poisons, 
inasmuch  as  the  disordered  economy  produces  them  indefinitely.  One 
of  the  commonest  causes  of  this  self-poisoning  is  uric  acid,  and  the 
commonest  manifestation  of  it,  articular  gout.  There  are,  however,  a 
number  of  other  maladies  in  which  the  author  has  been  able  to  detect 
uric  acid  in  the  secretions,  and  especially  in  the  saliva,  which  he 
classes  under  the  following^  heads  : — 

(1.)  Uricemia,  induced  by  arrest  of  the  urinary  functions  or  reten- 
tion of  the  major  part  of  the  materials  of  the  urine. 

(2.)  Uricemia  induced  by  a  too  highly  nitrogenised  diet. 

(3.)  Uricemia  of  acute  gout.  . 
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•    (4.)  Uricemia  of  chronic  articular  gout. 

(5.)  Uricemia  following  morbid  conditions  of  the  liver,  stomach, 
and  intestines. 

(6.)  Various  lesions  of  the  skin. 

(7.)  Of  the  eye. 

(8.)  The  ear. 

(9.)  Kidney,  bladder,  and  prostate. 
(10).  Following  morbid  states  of  the  circulatory  organs. 
(11.)   Lesions  of  the  central  nervous  system. 

The  mercurial  test  was  used  witb  ammonia,  and  found  to  answer 
perfectly  in  all  cases.  The  author  is  of  opinion  that  examination  of 
the  saliva  for  uric  acid  will  prove  useful  in  the  diagnosis  of  cases  of 
uricemia,  and  as  a  guide  to  the  treatment  of  such  cases,  both  by  diet 
and  by  the  administration  of  drugs.  W.  N. 

Diabetic  Urine.  By  A.  Deichmuller  (Annalen,  209,  22 — 80). 
It  has  been  noticed  that  urine  from  patients  suffering  from  the  more 
intense  forms  of  diabetes,  gives  a  violet  reaction  with  ferric  chloride ; 
and  by  the  distillation  of  these  urines  alcohol  and  acetone  are  obtained. 
These  phenomena  are  generally  attributed  to  the  presence  of  ethyl  aceto- 
acetate,  which  would  yield  equal  numbers  of  molecules  of  acetone  (52) 
and  alcohol  (46).  Owing  to  the  greater  volatility  of  the  acetone,  the 
proportion  of  alcohol  might  even  exceed  that  of  the  acetone ;  but  in 
all  cases  hitherto  examined  the  reverse  has  always  been  most  marked 
(cf.  Abstr.,  1879,  560).  The  author  has  examined  the  urine  of  a 
youth  of  16,  suffering  from  diabetes,  which  was  afterwards  complicated 
with  typhus — resulting  in  death.  The  urine  was  acidified  and  distilled 
until  the  distillate  gave  no  reaction  with  iodine  and  potassium  hy- 
droxide. Potassium  carbonate  separated  from  it  an  oily  layer  which, 
after  suitable  purification,  boiled  at  56°,  and  gave  the  characteristic 
reactions  of  acetone.  But  no  alcohol  was  obtained  from  40  litres, 
even  when  the  patient  was  taking  daily  100  grams  of  wine  containing 
15  per  cent,  alcohol.  The  author  made  a  series  of  determinations  of 
the  amount  of  acetone  in  the  urine  by  mixing  the  distillate  with 
soda  and  a  solution  of  iodine  in  potassium  iodide  in  the  cold,  and 
filtering  off  and  finally  weighing  the  iodoform  obtained.  The  exact- 
ness of  the  determination  depends  on  the  fact  that  alcohol  in  dilate 
solutions  gives  hardly  a  trace  of  iodoform,  whilst  acetone  is  con- 
verted into  it  at  once.  The  percentage  of  acetone  in  the  urine  varied 
from  '093  to  '147.  Inasmuch  as  the  violet  reaction  with  ferric 
chloride  points  to  the  presence  of  a  compound  allied  to  ethyl  aceto- 
acetate,  and  no  alcohol  was  separable  from  the  distillates,  it  appears 
that  the  compound  in  question  is  not  ethyl  acetoacetate,  but  free  aceto- 
acetic  acid.  V.  H.  V. 

Diabetic  Urine.  By  B.  Tollens  (Annalen,  209,  30— 38).— The 
author  has  examined  the  question  whether  the  compound  in  urine, 
which  gives  the  violet  colour  with  ferric  chloride,  can  be  extracted  by 
ether  (cf.  preceding  Abstract).  The  patient  was  a  labourer  36  years 
old.  On  shaking  up  the  urine,  which  was  strongly  acid,  with  ether, 
only  a  very  slight  trace  of  the  ferric  chloride  reaction  was  observable 
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in  tlie  extract.  But  on  acidifying  the  residne  with  sulphuric  acid  and 
repeating  the  process,  the  reaction  in  the  ethereal  extract  was  most 
marked.  On  slowly  distilling  another  portion  of  the  urine  in  presence 
of  hydrochloric  acid,  the  distillates  gave  the  iodoform  reactions,  whilst 
the  residue,  even  to  the  end  of  the  distillation,  showed  the  ferric  chloride 
coloration.  Similar  results  were  obtained  in  the  case  of  a  woman  of  60, 
suffering  from  diabetes  and  mortification  of  the  thigh  :  and  it  was 
further  observed  that  on  distillation  of  the  urine,  the  first  few  drops 
which  passed  over  gave  a  very  slight  coloration  with  ferric  chloride, 
but  a  well-marked  iodoform  reaction.  From  these  results,  the  author 
arrives  at  the  conclusion,  that  the  substance  present  in  the  urine  is 
not  ethyl  acetoacetate,  which  woald,  as  a  neutral  body,  be  taken  up 
by  the  ether  from  the  non-acidified  urine,  but  the  substance  must  be 
of  an  acid  nature,  and  is  probably  free  acetoacetic  acid.  For  com- 
parison, the  author  shows  that  ethyl  acetoacetate  can  be  extracted  by 
ether  from  neutral  or  acid,  but  not  from  alkaline  aqueous  solutions. 
Again  from  normal,  neutral,  or  acidified  urine  to  which  one-tenth  of 
its  volume  of  a  1*5  percent,  of  an  aqueous  ethyl  acetoacetate  solution 
was  added,  the  ethereal  salt  could  be  extracted  by  the  ether;  and  the 
same  result  was  obtained  even  when  the  urine  was  rendered  alkaline 
by  the  addition  of  hydrodisodic  phosphate.  Ethyl  acetoacetate  may 
be  partially  separated  from  such  a  mixture  with  urine  as  that  described 
above,  not  only  by  shaking  up  ether,  but  also  by  distillation. 

V.  H.  Y. 
Milk  of  Tyrolese  Cows.  By  K.  Portele  {Landw.  Ver.-^nchs.- 
Stat.,  27,  133 — 143). — Several  analyses  of  the  milk  of  three  different 
breeds  of  cows,  under  varying  conditions,  were  made  according  to 
well-known  methods,  and  the  results  given  in  three  tables.  From 
these  we  gather  that  the  evening  milk  was  always  richer  in  solids  than 
the  morning  milk,  and  that  but  little  difference  was  caused  in  the  com- 
position of  the  milk  by  change  of  fodder.  No  difference  was  observed 
in  the  milk  of  the  three  sorts  as  regards  their  ash,  fat,  casein,  and 
albumin  constituents.  The  estimation  of  fat  by  means  of  Fessner's 
liactoscope  proved  untrustworthy,  whilst  the  polarimetric  determina- 
tions of  lactose  agreed  very  well  with  the  numbers  obtained  by  the 
use  of  Fehling's  solution.  The  percentage  amounts  of"  milk  con- 
stituents varied  between  the  following  limits :— Fat,  3*U6 — 4*82; 
solids,  11'13 — 13"85  ;  nitrogen,  0'433 — Oo79  ;  nitrogenous  substances, 
271—3-62;  casein,  2-16— 3-0(»  ;  albumin,  0-31— U-59  ;  milk-sugar, 
4-28— 5'37  ;  and  ash,  0-539  to  0-77  percent.  J.  K.  C. 
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Bark  of  Sambucus  Canadensis.  By  C.  G.  Tkaub  (Pharm.  J. 
Trans.  [3],  12,  186). — The  air-dried  drug  contained  13  percent,  water 
and  8-5  per  cent.  ash.  It  contained  valeric  acid,  volatile  oil,  fat 
(soluble  in  ether  and  chloroform,  and  saponifiable  by  potash),  resin, 
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tannin,  sugar,    and   colouring  matter,   together   with   several    other 
compounds,  the  nature  of  which  was  not  determined.  C.  H.  B. 

Analysis  of  Buckwheat.  By  G.  Lechartiee  (Compt.  rend.,  93, 
409 — 412). — On  account  of  the  discordant  analyses  of  buckwheat,  the 
author  has  analysed  the  straw  and  grain  of  samples  of  buckwheat  in 
the  years  1879  and  1880,  taken  from  the  commune  of  Cisson. 

The  ratio  of  the  weight  of  straw  to  grain  was  0'920  in  1879,  and 
l-o85  in  1880. 

,  Ashes  of  Buckivheat. 

Straw.  Grain. 

, " ^  ^ ^ ^ 

1879.  1880.  1879.  1880. 

Potash 22-57        44-01  28-40        25-73 

Soda 2-12  1-71  4-17  0-77 

Lime    34-94        21-66  6-33         10*17 

Magnesia 16-22  7-49  18-10         15-06 

Oxide  of  iron 1-79  1-66  0*73  0-30 

Phosphoric  acid....        3-32  8-29  38-05         43-47 

Silica    4-82  0-61  traces  0-29 

Sulphuric  acid    ....        3-76  2-51  3-54  3-93 

Chlorine 10-44         12-06  0-67  0-63 

Of  these  analyses  the  author  observes  that  the  differences  between 
the  composition  of  the  straw  and  grain  are  similar  to  those  in  wheat. 
On  comparing  the  results  of  the  two  years,  it  is  found  that  the  ashes 
of  the  straw  contained  more  potash,  phosphoric  acid,  and  chlorine  in 
1880  than  in  1879 ;  the  ashes  of  the  grain  present  slighter  differences. 
In  1879  the  weight  of  the  straw  was  less  than  the  grain,  whilst  the 
reverse  was  the  case  in  1880.  These  facts  are  in  accordance  with  the 
method  of  vegetation  of  buckwheat,  which  differs  considerably  from 
other  cereals,  for  the  panicles  of  the  flower  grow  at  the  axis  of  the 
leaves  before  the  plant  has  reached  its  mean  height ;  it  continues  to 
throw  out  branches  covered  with  flowers  while  the  grain  is  ripen- 
ing. 

Analysis  {parts  per  1,000)  of  Straw  and  Grain. 

Dried  Straw.  Dried  Grain. 

'  1879.  1880.  1879.  1880. 

Ash. 62-34  77-43  18-55  23-50 

Nitrogen 8-90  12-29  19-13  23-17 

Potash     14-08  33*95  5-06  6-15 

Soda    1-32  1-32  0-78  0-18 

Lime 2-2-37  16-99  1-12  2-39 

Magnesia 10*11  5-78  3-22  3-54 

Oxide  of  iron 1  -11  1-28  0-12  0-07 

Phosphoric  acid 2-07  6-39  6-79  1022 

Silica   3-01  0-47  nil  0-07 

Sulphuric  acid    2-35  1-94  0-63  0-92 

Chlorine 6-40  9-32  0-12  0*15 
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The  composition  of  the  grain  varies  but  little,  but  the  quantities  of 
mineral  constituents  of  the  straw,  especially  phosphoric  acid,  chlorine, 
and  potash,  increase  relatively  with  its  weight.  The  quantities  of 
fertilising  principles  abstracted  from  the  soil  is  very  considerable,  even 
greater  than  in  the  case  of  wheat  for  the  same  weight  of  grain. 

V.  H.  V. 

Analyses  of  Fodder.  By  G.  Fassbender  (Laridvj.  Versuchs.-Stat., 
27,  123 — 131). — The  albumin  was  determined  by  Stutzer's  method  of 
precipitation  with  cupric  hydroxide  ;  this  reagent  is  most  conveniently 
kept  in  glycerol  when  not  required.  The  amount  of  digestible  nitrogen 
was  estimated  by  exhausting  with  a  liquid  obtained  by  soaking  pig's 
stomach  in  dilute  hydrochloric  acid.  The  results  are  given  in  the 
following  table : — 

In  per  cent,  of  total  N. 


—  ^ 

Precipitated  by  CuHsO.,. 


Rye  bread .... 

White  do 

Egg  albumin.  . 
Blood  meal  . . 
Cocoa-nut  cake 
Ground-nut  do 

Lupines 

Malt  combings 
Meadow  hay  . . 
Swedes 


Total  N       Not  precipitated 
p.  c.  by  CuHoOo.       Digestible.        Indigestible. 

1-915  10-18   '         75-62  14-20 

1-67  2-51  l>318  4-81 

7-037  1-18  83-48  15-34 

2-585  —  78-34  21-66 

8-505  4-53  92-40  3-07 

6-76  14-13  83-83  2-04 

2-856  21-92  61-65  16-56 

1-605  21-67  43-66  34-67 

2-57  63-42  26-00  10-58 

J.  K.  C. 

Absorption  of  Salts  by  the  Soil.  By  C.  F.  A.  Tuxen  (Landiv. 
Versuchs.-Stat.,  27,  107 — 113). — The  object  of  this  investigation  was 
to  ascertain  what  influence  sodium  nitrate  and  chloride  and  potassium 
chloride  have  on  the  absorption  by  the  soil  of  potash,  ammonia,  and 
phosphoric  acid.  Two  kinds  of  soil  were  employed,  one  sandy  and 
containing  92-5  per  cent,  of  silica  and  6*8  per  cent,  of  bases,  and  the 
other  of  a  clayey  nature,  and  containing  82- i  per  cent,  silica  and  15-8 
per  cent,  bases.  For  each  experiment  100  grams  of  the  sifted  and 
dried  earth  were  mixed  with  100  grams  fine  sand,  and  the  whole 
shaken  into  a  glass  tube  fitted  at  the  lower  end  with  a  stopcock. 
The  height  of  the  mixture  in  the  tube  was  22  cm.  A  salt  solution  of 
a  given  strength,  containing  an  ammoninni  or  potassium  salt  or  a 
phosphate,  was  then  allowed  to  trickle  slowly  through  the  earth  for 
48  hours.  Some  of  the  solutions  were  mixed  with  sodium  nitrate  or 
chloride,  or  potassium  chloride,  in  order  to  ascertain  their  influence 
on  the  absorption  of  the  otlier  salts.  The  amount  of  ammonia, 
potash,  or  phosphoric  acid,  was  estimated  in  the  first  100  c.c.  of  the 
solution  which  passed  through.  The  original  solutions  were  of  the 
following  strengths: — ammonia,  100  c.c.  nitrogen  at  0",  and  760 
mm.  in  100  c.c.  solution ;  potash,  0-47  gram  in  100  c.c. ;  phosphoric 
acid,  100  c.c.  contained  0*355  gram.  The  quantities  of  other  salts 
mixed  with   100  c.c.  of  these  solutions  were  sodium  nitrate,   0'850 
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gram;  sodinm  chloride,  0'585  gram;  and  potassium  chloride,  0*745 
gram.  The  following  table  shows  the  percentages  of  ammonia,  potash, 
and  phosphoric  acid  absorbed : — 

Ammonia  absorbed. 


Solution. 
Ammonia  alone 

,,         with  sodium  nitrate    . .  . 
„  „  ,,       chloride . .  . 

,,  „     potassium  chloride 


Sand. 

27-2 
24-6 
25-9 
16-4 


Clay. 

89-0 
84-5 
83-0 
57-0 


Potash  alone 

5,      with  sodium  nitrate 
,,         ,,  ,,       chloride 


Potash  absorbed. 

r- -^ 

Sand. 

23-4 


20-0 
19-1 


Clay. 

83-2 
67-2 

7-44 


Phosphoric  acid  absorbed. 


Sand. 

Phosphate  alone   26'8 

„  with  sodium  nitrate  ....      30'8 

,,  „  ,,        chloride    .  .      30^8 

„  ,,     potassium  chloride       35*2 


Clay. 
71-6 
80-0 
80-0 
86-0 


From  the  above  table  it  will  be  seen  that  there  is  a  great  difference 
in  the  absorptive  powers  of  the  two  soils,  also  that  the  absorptive 
power  for  ammonia  is  lessened  by  potash ;  in  sand  to  the  extent  of 
40  per  cent.,  and  in  clay  by  3G  per  cent.,  and  by  soda  only  8  and  6  per 
cent,  respectively.  Soda  lowers  the  absorption  of  potash  also  15  per 
cent,  in  each  soil.  On  the  other  hand,  phosphoric  acid  is  more 
readily  taken  up  in  the  presence  of  alkalis,  more  especially  of  potas- 
sium salts.  The  mixing  of  phosphate  manures  with  potassium  salts 
is  therefore  to  be  recommended. 

The  question  next  arose  as  to  whether  solutions  of  sodium  nitrate 
or  chloride  had  a  greater  solvent  power  on  the  combined  potas-- 
sium  and  phosphate  in  soil  than  pure  water.  100  grams  of  the  clay 
soil  were  shaken  for  two  days  with  200  c.c.  of  the  liquids  in  question. 
The  quantities  of  substances  dissolved  may  be  seen  from  the  tabler. 
annexed : — 

Water. 

Lime 0*019 

Magnesia 0*003 

Potash 0*001 

Phosphoric  acid  . .      0*002 

Solutions  of  sodium  salts  have  therefore  a  much  greater  solvent 
power  than  pure  water.  J.  K.  C. 

Grandeau's  Theory  of  the  Fertility  of  a  Soil.  By  C.  P.  A. 
TuxEN  {Landw.  Versuchs-Stat.,  27,  114 — 121). — An  attempt  was  made 
to  ascertain  the  worth  of  this  theory  by  its  application  to  soils  of 


Sol.  NaNOg. 

Sol.  NaCl. 

0*094 

0*109 

0*008 

0-022 

0-005 

0*007 

0*006 

0-003 

VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  1167 

known  fertility.  Soils  1,  2  and  3  came  from  a  field  near  Copen- 
hagen, and  contained  26'5  per  cent,  clay  and  the  rest  sand.  No.  1 
was  in  a  high  state  of  cultivation,  having  been  manured  well  with 
dung  and  artificial  manures  since  1863 :  average  yield  of  last  5  years, 
twenty  times  the  seed.  No.  2  had  received  no  manure  for  21  years, 
and  for  the  last  1 7  years  had  been  sown  with  barley  :  average  produce  of 
last  5  years  three  times  the  seed.  No.  3  had  for  17  years  been  manured 
only  with  artificial  manures,  and  had  received  no  stable  dung: 
average  crop  of  last  5  years  nineteen  times  the  seed.  No.  4  consisted 
of  decayed  leaves  mixed  with  an  equal  quantity  of  fertile  soil,  and 
contained  10  64  per  cent,  humus.  No.  5  was  Nile  slime,  taken  from 
the  neighbourhood  of  Cairo,  and  very  fertile. 

The  amount  of  soil  dissolved  by  hydrochloric  acid  in  setting  free 
the  matiere  noire  of  Grandeau  is  given  below  in  grams  per  hundred  of 
the  sample : — 

No.  1.  No.  2.  No.  5. 

Ferric  oxidel      ^^  0-438  0170  4192 
Alumina        J 

Lime 0-532  0110  1-653 

Magnesia O'OOS  0-007  — 

Potash 0-010  0003  0-091 

Phosphoric  acid   . .  0-058  0  013  0-200 

1-043  0-303  6-136 

The  dilute  acid  therefore  dissolves  a  large  quantity  of  the  nutritive 
material.  Determinations  of  the  matiere  noire,  and  the  organic 
matter,  ash,  and  phosphoric  acid  contained  therein,  were  then  made 
in  the  different  soils,  in  order  to  test  the  value  of  Grandeau's  thepry 
as  an  indicator  of  fertility.  The  mean  results  are  given  in  the  table 
below  in  grams  per  100  of  earth. 

No.  1.  No.  2.  No.  3.  No.  4.  No.  5. 

Matiere  noire    168  162  155  223  2-64 

Loss  on  ignition  . .      133  1-07  107  185  1-23 

Ash    0-35  0-55  048  038  1-41 

Phosphoric  acid  . .      0098  0-076  0-09  0*12  0085 

The  difference  in  fertility  between  the  .soils  1  and  2  cannot  therefore 
be  ascertained  by  simply  estimating  the  amount  of  matiere  noire,  nor 
does  this  give  any  indication  of  the  relative  value  of  the  other  soils. 
Experiments  were  made  to  find  if  there  was  any  difference  in  the 
diffusive  power  through  vegetable  membranes  in  the  different  kinds  of 
black  substance,  but  none  was  oliserved.  In  the  case  of  these  five 
sorts  of  soil  therefore,  the  results  given  by  the  use  of  Grandeau's 
method  did  not  agree  with  those  obtained  by  practical  experience. 

J.  K.  C. 

Manuring  Experiments  with  various  Phosphates.  By 
Krocker  and  H.  Grahl  {Landw.  Versuchs-Stat.,  27,  151 — 160). — The 
phosphates  used  were  in  the  form  of  retrograde,  precipitated,  and 
soluble  phosphoric  acid,  and  bone-meal.  They  were  employed  in 
quantities  in  the  proportion  of  50  kilos,  phosphoric  acid  per  hectarei 
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The  land  consisted  of  a  heavy  clay  soil,  well  drained,  and  was  sown 
with  oats,  beetroot,  and  potatoes ;  the  phosphates  were  applied  both 
by  themselves  and  mixed  with  ammonium  sulphate  to  the  extent  of 
200  kilos,  per  hectare,  and  one  plot  was  left  unmanured :  good  crops 
of  oats  were  produced,  but  no  increase  of  yield  was  obtained  by  the  use 
of  phosphates  alone,  except  in  the  case  of  bone-meal,  which  contained 
4  per  cent,  of  nitrogen.  Where  ammonium  sulphate  was  mixed  with 
the  manure,  a  considerable  increase  was  observed,  especially  in  the 
case  of  the  precipitated  phosphate  and  bone-meal.  Similar  differences 
were  observed  in  the  beet,  but  not  to  so  large  an  extent,  and  here 
the  soluble  phosphate  produced  larger  yields  than  the  other  kinds 
when  given  by  itself,  or  in  conjunction  with  ammonium  sulphate, 
although  it  proved  inferior  to  bone-meal  in  the  first  case.  The  highest 
percentages  of  sugar  were  obtained  from  the  plots  manured  with 
sulphate  alone  and  with  retrograde  phosphate,  and  from  the  un^ 
manured  plot.  J.  K.  C. 
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A  Solution  of  Density  3-28  suitable  for  the  Analysis  of 
Minerals.  By  M.  D.  Klein  (Compt.  rend.,  93,  318— .320).— Inasmuch 
as  the  density  of  most  minerals  ranges  from  22  to  3"3,  they  can  be 
easily  separated  from  one  another  by  immersion  in  solutions  without 
chemical  action  on  them.  Solutions  of  mercuric  iodide  in  potassium 
iodide  have  partly  fulfilled  the  necessary  conditions,  but  the  minute 
precautions  required  have  prevented  the  general  introduction  of  this 
method.  Nearly  saturated  solutions  of  the  cobalt,  nickel,  and  cad- 
mium borotungstates  prepared  by  the  author  have  sp.  gr.  about 
3*28 — 3*31.  The  dark  tint  of  the  two  former  salts  renders  their 
solution  comparatively  useless  for  the  purpose,  but  the  cadmium  salt 
solution  being  of  a  very  pale  yellow  colour  is  very  suitable.  The 
author  illustrates  how,  for  instance,  by  this  solution  a  diamond  can  be 
distinguished  immediately  from  white  sapphire  or  colourless  corundum. 
In  order  to  prepare  this  solution,  tetrasodic  borotunstate  (this  vol., 
224)  is  converted  into  barium  borodecitungstate  (Abstr.,  1880,  612), 
and  then  decomposed  by  cadmium  sulphate.  The  solution  is  eva- 
porated on  a  salt-water  bath  until  a  fragment  of  peridote  swims  on  the 
surface ;  then  on  cooling  orthorhombic  crystals  of  the  cadmium  salt 
are  deposited.  The  crystals  melt  at  75°  in  their  water  of  crystallisation 
and  retain  their  mother-liquor,  and  there  is  formed  a  mobile  liquid  of 
the  required  density,  3*6.  V.  H.  V. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Pyrophos- 
phate. By  F.  A.  GoocH  (Ain.  Ghem.  J.,  1,  391— 413).— This  paper 
gives  the  results  of  a  large  number  of  analyses  of  alkaline  phosphates, 
phosphotungstates,  and  phosphomolybdates,  from  which  the  following 
conclusions  are  drawn : — 
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In  determining  the  phosphoric  oxide  of  alkaline  phosphates  free 
from  sulphates  or  other  substances  likely  to  contaminate  a  precipitate, 
accuracy  is  most  conveniently  and  surely  attained  by  adding  to  the 
somewhat  dilute  solution  of  the  phosphate,  first  ammonia  in  slight  but 
distinct  excess,  then  an  excess  of  magnesium  chloride  mixture  con- 
taining free  ammonia  (made  by  dissolving  3  parts  crystallised  magne- 
sium chloride  and  8  parts  ammonium  chloride  in  water,  adding  water 
containing  ammonia  till  the  volume  of  the  solution  amounts  to  48 
parts,  then  filtering  and  boiling  ofiP  the  free  ammonia.),  and  after  the 
precipitate  has  settled,  adding  a  further  excess  of  ammonia  till  the 
liquid  smells  strongly  of  it. 

In  determining  the  phosphoric  oxide  of  phosphotmigstates,  the  best 
results  are  obtained  by  adding  to  the  solution  containing  free  ammo- 
nia, an  excess  of  either  of  the  magnesia  mixtures,  washing  the  pre- 
cipitate with  the  precipitant,  dissolving  in  hydrochloric  acid,. diluting 
if  necessary,  and  re  precipitating  with  a  little  dilute  ammonia,  adding 
strong  ammonia  after  the  precipitate  has  settled  ;  or,  when  working 
with  small  amounts,  by  proceeding  as  in  the  case  of  the  phosphates, 
taking  however  special  care  that  the  solution  is  distinctly  ammoniacal 
before  precipitating,  and  that  no  great  excess  of  the  precipitant  is 
used.  For  the  determination  of  phosphoric  oxide  in  phospliomolyh- 
clates,  the  method  recommended  in  the  case  of  the  phosphates  serves 
very  well  when  the  amount  of  phosphoric  oxide  does  not  exceed  about 
0*0.5  gram,  but  for  larger  amounts,  the  method  of  double  precipitation 
recommended  for  the  phosphotungstates  is  more  accurate. 

With  regard  to  the  time  which  should  be  allowed  to  pass  between 
precipitating  and  filtering,  the  author's  experiments  support  those  of 
Abesser,  Jani,  and  Maercker  (this  Journal,  1874,  o87)  in  pointing  to 
the  condition  that  a  precipitate  may  safely  be  filtered  as  soon  as  it  has 
completely  subsided,  generally  after  ten  or  fifteen  minutes. 

H.  W. 

Estimation  of  Potassium  as  Platinochloride.  By  D.  Lindo 
(Chem.  News,  44,  77,  86,  97,  129). — A  moderate  excess  of  platinum 
chloride  solution,  containing  about  1  gram  of  platinum  in  20  c.c,  is 
added  to  the  somewhat  dilute  solution  of  alkaline  chlorides,  the 
liquid  evaporated  to  dryness  on  the  water-bath,  and  then  heated  for 
two  or  three  minutes.  The  residue  is  washed  three  or  four  times 
with  alcohol  of  98  per  cent.,  then  carefully  crushed  with  a  glass  rod, 
and  again  washed  repeatedly  with  alcohol,  Gooch's  method  of  filtra- 
tion (Chem.  News,  37,  181)  being  employed.  The  platinochloride 
was  dried  at  130°.  The  results  obtained  were  very  accurate,  even  in 
presence  of  50  per  cent,  sodium  chloride.  The  double  salt  is  not 
hygroscopic,  and  there  is  no  need  to  place  the  crucible  in  a  desiccator 
whilst  cooling.  When  using  Tatlock's  method,  the  author  finds  that 
the  platinum  tetrachloride  solution  employed  for  the  first  washing 
dissolves  a  small  quantity  of  the  double  salt,  and  consequently  the 
results  obtained  are  somewhat  too  low.  Even  in  presence  of  excess 
of  platinum  chloride,  it  would  appear  that  sodium  chloride  is  not 
entirely  converted  into  the  double  salt  or,  more  probably,  that  rever- 
sion takes  place  either  during  evaporation  or  on  adding  the  alcohol. 
Prolonged  heating  of  the  residue  on  the  water-bath  promotes  rever- 


1170  ABSTRACTS  OF  CHEMICAL  PAPERS. 

sion,  whicli  may  be  prevented  by  employing  a  moderate  excess  of 
platinum  cliloride,  and  taking  care  not  to  beat  tbe  platinocblorides  too 
long  after  tbey  bave  become  dry.  Direct  experiments  sbowed  tbat 
potassium  platinocbloride  is  practically  insoluble  in  absolute  or  very 
strong  alcobol ;  wben  tbe  platinocbloride  is  in  the  form  of  scales, 
alcohol  of  80  per  cent,  dissolves  a  small  quantity  ;  wben  in  tbe  form 
of  powder,  alcobol  of  80  per  cent,  dissolves  a  quantity  sufficient  to 
sensibly  affect  tbe  results.  The  author  finds  tbat  potassium  platino- 
cbloride is  very  slightly  soluble  in  a  balf  saturated  solution  of  ammo- 
nium chloride,  and  proposes  to  use  a  solution  of  tbe  latter  to  wash 
out  any  magnesium  and  sodium  sulphates,  &c.,  witb  wbicb  tbe 
platinocbloride  may  be  mixed.  Tbe  double  salt  is  first  tborougbly 
washed  witb  alcohol,  then  witb  an  aqueous  solution  of  ammonium 
chloride,  and  finally  witb  alcobol.  If  accurate  results  are  desired,  tbe 
ammonium  cbloride  solution  sbould  be  saturated  with  platinocbloride 
before  being  used.  Taking  tbe  atomic  weight  of  platinum  as  197*18, 
the  mean  of  tbe  determinations  of  potassium  cbloride  was  100  per 
cent. ;  taking  Seubert's  number  194!'46,  tbe  mean  was  100'55  per 
cent.  C.  H.  B. 

Electrolytic  Estimation  of  Zinc.  By  H.  Reinhardt  and  R. 
Ihle  (/.  pr.  Cheyn.  [2],  24,  193— 201).— It  is  found  tbat  tbe  usual 
processes  for  the  electrolytic  estimation  of  zinc  are  all  to  a  certain 
extent  unsatisfactory.  The  presence  of  free  sulpburic  acid  and  am- 
monium acetate  are  especially  prejudicial  to  tbe  results.  The  follow- 
ing modification  is  therefore  proposed  :  tbe  anode  consists  of  a  spiral 
of  strong  platinum  wire,  and  the  catbode  of  a  cone  of  platinum  sus- 
pended above  the  anode,  the  distance  between  tbe  two  being  6  mm., 
and  the  surface  of  tbe  latter  160  sq.  cm.  The  object  of  tbe  peculiar 
form  of  catbode  is  to  ascertain,  by  lowering  it  into  the  liquid,  if  tbe 
last  trace  of  metal  bas  been  removed.  The  negative  electrode  is  to  be 
previously  coppered,  and  nitric  acid  may  be  employed  for  removal 
of  the  deposited  zinc,  as  the  copper  is  not  attacked  in  the  cold.  Tbe 
copper  coating  must  be  even  and  clear,  otherwise  the  zinc  will  be 
deposited  in  numerous  small  loosely  attached  grains.  Tbe  zinc  is 
deposited  from  a  solution  of  tbe  oxalate,  and  for  tbis  purpose  the 
neutral  cbloride  or  sulphate  solutionis  mixed  witb  an  excess  of  potas- 
sium oxalate  until  tbe  precipitate  produced  is  redissolved  ;  tbe  metal 
is  precipitated  from  this  solution  at  tbe  negative  pole,  and  may  be 
easily  washed  witb  water.     Tbis  process  works  well  witb  alloys. 

E.  W.  P. 

Reduction  of  Iron  Ores  by  Powdered  Zinc.  By  T.  M.  Brown 
(Ghem.  Centr.,  1881,  75). — An  intimate  mixture  of  0"3  gram  powdered 
ore  witb  10  times  as  mucb  finely  pulverised  zinc  is  placed  in  a  porce- 
lain crucible  and  covered  witb  an  equal  weight  of  powdered  zinc. 
The  open  crucible  is  beated  for  ten  minutes  over  a  Bunsen  burner  to 
dark  redness.  On  cooling,  tbe  whole  contents  of  the  crucible  are 
rapidly  dissolved  in  hydrochloric  acid  out  of  contact  witb  air,  and  tbe 
iron  is  determined  by  potassium  permanganate  in  tbe  usual  manner. 
Bituminous  ores  must  be  roasted  before  reduction.  To  prevent  the 
introduction  of  organic  matter  from  the  lamp,  a  layer  of  borax  is 
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placed  above  tlie  layer  of  zinc.  Powdered  zinc  is  also  found  to  have 
advantages  over  granulated  zinc  and  sheet  zinc  in  the  reduction  of 
ferric  to  ferrous  solutions.  F.  L.  T. 

Separation  of  Cobalt  and  Nickel  from  Iron.  By  T.  Moore 
(Chern,  News,  44,  7(J). — The  solution,  which  should  not  contain  much 
free  acid,  is  mixed  with  ammonium  sulphate  in  quantity  sufficient  to 
form  a  double  sulphate  with  the  cobalt  and  nickel  present.  The  solu- 
tion is  then  diluted  to  about  150  c.c,  mixed  with  a  large  excess  of 
oxalic  acid  and  well  stirred.  If  a  precipitate  is  formed,  it  must  be 
redissolved  by  further  addition  of  ammonium  sulphate.  The  clear 
liquid  is  mixed  with  ammonia  in  slight  excess,  heated  gently  for  a  few 
minutes,  filtered,  and  w^ashed  with  water  containing  ammonia,  or  the 
liquid  is  diluted  to  a  known  volume  and,  after  the  precipitate  has 
settled,  a  definite  quantity  of  the  clear  liquid  is  drawn  off  and  the 
nickel  determined  by  electrolysis  or  otherwise.  C.  H.  B. 

Separation  of  Tungsten  from  Antimony,  Arsenic,  and  Iron, 
together  with  the  Analysis  of  a  so-called  Pseudometeorite.    By 

A.  CoBENZL  {Monatsh.  Chem.,  1881,  259 — 265). — The  metallic  mass 
which  is  the  subject  of  this  examination,  was  found  in  1879  at  Cista 
in  Bohemia.  Externally  it  exhibits  some  of  the  characters  of 
meteoric  iron,  but  as  its  fall  was  not  actually  observed,  and  as  its 
physical  and  chemical  cliaractors  were  found  on  closer  examination  to 
differ  from  those  of  well  authenticated  iron  meteorites,  it  has  been 
designated  a  pseudometeorite.  It  is  brittle,  easily  pulverisable,  and 
has  a  fine-grained  confusedly  crystalline  texture,  revealed  by  the  shim- 
mering aspect  of  its  newly  fractured  surface,  whereas  meteoric  irons 
are  tough  and  have  a  hackly  fracture.  Moreover,  the  pseudometeorite 
is  porous  and  has  a  blistered  surface,  the  character  of  which  is  more 
like  that  of  certain  furnace-products  than  that  of  meteoric  iron.  The 
colour  of  this  metal  is  violet- grey,  differing  therefore  from  the  neutral 
grey  of  meteoric  iron. 

Qualitative  analysis  showed  that  the  chief  constituents  of  the 
pseudometeorite  are  iron,  tungsten,  antimony,  and  arsenic,  associated 
with  small  quantities  of  water  and  insoluble  silicates  (ferric  oxide, 
alumina,  lime,  magnesia),  carbon,  and  sul^jhur  ;  traces  o£  bismuth  and 
tin  were  also  detected. 

The  quantitative  analysis  presented  peculiar  difficulties  in  the 
separation  of  the  first  four  constituents  above  mentioned,  respecting 
which  no  exact  statements  are  to  be  found  in  chemical  literature. 
The  following  method  was  found  by  the  author  to  yield  satisfactory 
results.  The  mineral,  very  finely  pulverised  and  sifted  through  linen, 
was  drenched  in  a  flask  with  strong  nitric  acid,  and  heated  on  a 
water-bath  for  four  or  five  days,  with  occasional  addition  of  hj^dro- 
chloric  acid,  till  nothing  was  left  undissolved  but  pure  yellow  tungstic 
acid.  The  solution,  together  with  the  tungstic  acid,  was  evaporated 
to  dryness  over  a  water-bath  ;  the  dry  dusty  residue  redissolved  in  very 
dilute  nitric  acid ;  the  solution  again  evaporated  to  dryness,  and  this 
treatment  three  times  repeated.  The  residue  was  then  dissolved  in 
very  dilute  nitric  acid,  with  addition  of  a  small  quantity  of  tartaric 
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acid,  the  solution  evaporated  at  100°  and  filtered,  and  the  separated 
tnngstic  acid  several  times  washed  bj  decantation  with  boiling  acidu- 
lated water,  and  finally  collected  on.  a  filter. 

The  solid  matter  thus  separated  contained  the  whole  of  the  tungs- 
ten, together  with  silica,  and  silicates  undecomposible  by  acids,  whilst 
all  the  other  metals,  together  with  lime  and  alumina,  were  found  in 
the  filtrate.  The  tungstic  acid  was  treated  on  the  filter  with  very 
dilute  ammonia,  which  dissolved  it,  leaving  behind  the  silica  and  sili- 
cates. The  ammoniacal  solution  was  evaporated  to  dryness  in  a  weighed 
porcelain  crucible,  the  residue  ignited,  and  the  pure  straw-yellow 
tungstic  acid  thus  obtained  was  weighed.  The  undissolved  silicates 
were  dried,  ignited,  weighed,  and  analysed  in  the  usual  way  by 
decomposition  with  a  mixture  of  potassium  and  sodium  carbonate. 
The  filtrate  from  the  tungstic  acid  was  saturated  with  yellow  ammo- 
nium sulphide,  whereby  iron  sulphide  and  alumina  were  precipitated, 
while  arsenic,  antimony,  and  lime  remained  dissolved.  All  these  con- 
stituents were  separated  and  estimated  by  the  usual  methods. 

The  sulphur,  after  separation  of  the  tungsten,  was  weighed  as 
barium  sulphate.  The  carbon  was  estimated,  together  with  the  water, 
by  igniting  the  powder  in  a  stream  of  oxygen,  and  collecting  the 
water  and  carbonic  acid  in  the  usual  way.  The  amount  of  oxygen 
was  determined  by  reducing  the  oxides  present  in  a  stream  of 
hydrogen.     The  results  of  the  analysis  were  as  follows : — 

Fe.  W.  Sb.  As.  Silicates.         H2O.         AlA- 

56-07        25-39        9-85         5-08  1-55  078        0-60 

CaO.  O.  C.  S. 

0-37        0-28        0-18        0-053 

The  percentage  composition  of  the  silicates  was  found  to  be : 

SiO^.  AI2O3.  FegOa.  CaO. 

41-2  26-8  18-0  14-0 

From  the  physical  and  chemical  characters  above  described,  it  may 
be  inferred  almost  with  certainty  that  this  substance  is  not  an  actual 
iron  meteorite,  but  a  furnace-product,  such  as  were  often  obtained  in 
the  early  days  of  the  metallurgic  preparation  of  tungsten.  The  fol- 
lowing table  exhibits  a  comparison  of  its  chief  constituents,  and  its 
specific  gravity,  with  those  of  iron  meteorites  : — 

Mean  of  iron  meteorites.  Pseudometeorite. 

Iron 81  to  98  p.  c.  Iron 56*4 

Kickel 3       17  Tungsten    ..      25-3 

Phosphorus..        0         1  Antimony   ..        9*9 

Cobalt 0         2-6  Arsenic   01 

Sp.gr 6-6      7-9  In  the  lump.        8-854 

In  powder  ..        8*8993 
H.  W. 

Action  of  Potassium  Permanganate  on  Potable  Waters  at 
Different  Temperatures.  By  G.  W.  Wigner  and  R.  H.  Hakland 
{Analyst,  1881,  39). — The  experiments  of  the  authors  show  that  the 
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amount  of  oxygen  absorbed  by  potable  waters  when  mixed  with 
potassium  permanganate  varies  considerably  with  the  nature  of  the 
water  and  with  the  time,  and  in  some  cases  with  the  temperature. 
The  nature  of  the  pollution  also  has  a  marked  effect  on  the  oxygen 
absorbed,  but  no  general  conclusions  can  be  drawn  from  their  results. 

L.  T.  O'S. 

Estimation  of  Nitrates  in  Potable  Waters.  By  J.  West- 
Knights  {Analyst,  1881,  56 — 58). — The  author  applies  the  brucine 
test  for  nitric  acid  to  the  estimation  of  nitrates  in  potable  waters, 
the  blood-red  colour  being  permanent  if  oxalic  acid  is  used  instead  of 
sulphuric  acid,  in  applying  the  test  to  nitrates.  For  the  purpose  are 
required  a  potassium  nitrate  solution  containing  0"721  gram  per  litre 
(1  c.c.  =  00001  gram  N  as  NO:j),  a  brucine  solution  (1  gram  in  100 
alcohol),  a  cold  saturated  solution  of  oxalic  acid,  and  a  standard  red  solu- 
tion prepared  by  evaporating  10  c.c.  of  the  potassium  nitrate  solution 
to  dryness,  and  adding  3  c.c.  of  the  brucine  solution  and  6  drops  of 
oxalic  acid  solution,  evapornting  to  dryness,  dissolving  the  residue  in 
water,  and  again  evaporating;  the  residue  is  dissolved  in  water  and 
made  up  to  100  c.c.  This  solution  should  have  a  bright-red  colour, 
and  1  c.c.  of  it  is  equal  to  O'OOOOl  nitrogen  as  nitrate. 

The  water  to  be  examined  is  prepared  in  a  similar  manner.  10  c.c. 
are  evaporated  to  dryness,  and  from  0*5  to  2  c.c.  of  brucine  solution 
added  to  the  residue.  The  brucine  should  be  just  in  excess,  and  the 
colour  a  bright  red;  if  it  be  brown,  a  fresh  quantity  of  water  muf-t 
be  taken,  and  a  larger  quantity  of  brucine  added  ;  but  if  the  colour  is 
pink,  a  smaller  quantity  of  brucine  must  be  used.  Three  or  four 
drops  of  oxalic  acid  are  added  to  the  residue,  which  is  treated  as  in 
the  case  of  the  standard  solution,  except  that  the  residue  after  the 
final  evaporation  is  dissolved  in  a  small  quantity  of  water,  filtered  into 
a  glass  cylinder,  and  the  volume  made  up  to  50  c.c,  and  the  colour 
compared  with  from  1  to  10  c.c.  of  the  standard  colour.  If  the  colour 
produced  by  the  water  is  deeper  than  that  of  10  c.c.  of  the  standard, 
it  must  be  diluted  with  two  or  three  volumes  of  water,  and  50  c.c. 
treated  as  before  ;  but  if  it  be  lighter  than  that  of  1  c.c,  a  larger  quan- 
tity of  water  must  be  used  to  begin  with.  L.  T.  O'S. 

Estimation  of  Nitrates  in  River  Water.  By  F.  P.  Pi:rkins 
(Analyst,  1881,  58 — 59). — The  author  applies  a  magnesium-platinum 
couple  in  presence  of  sodium  chloride  to  the  reduction  of  nitrates  in 
river  water.  L.  T.  O'S. 

Detection  of  Lead  in  Potable  Waters.  By  S.  Harvey  {Analyst, 
1881,  146 — 148). — Potassium  dichromate  is  a  more  delicate  test  than 
sulphuric  acid  or  potassium  iodide  for  the  presence  of  lead  in 
"Water.  It  is  also  preferable  to  sulphuretted  hydrogen,  since  in  the 
event  of  copper  or  tin  being  present  in  the  water,  there  is  a  difficulty 
in  distinguishing  between  the  precipitates.  It  is  possible  to  detect 
one-fiftieth  of  a  grain  of  lead  per  gallon  by  this  means,  even  in  pre- 
sence of  sulphates.  The  potassium  dichromate  is  added  in  the  solid 
•tate.  L.  T.  O'S. 

4  A^  2 
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Assay  of  Wood  Spirit  for  the  Preparation  of  Methylated 
Spirit.  Bj  C.  Bardy  (/.  Pharm.  [5],  4,  129— 135).— The  author 
describes  a  method  for  the  estimation  of  methyl  alcohol  in  wood 
spirit,  which  consists  in  the  comparison  of  the  amount  of  iodoform 
obtained  from  the  sample  with  that  from  a  standard  wood  spirit. 
For  the  purpose,  a  standard  solution  of  caustic  soda  is  prepared, 
and  a  solution  of  254  grams  iodine  and  385  potassium  iodide  in  1  litre 
of  water. 

5  c.c.  of  the  wood  spirit  to  be  assayed  is  diluted  to  50  c.c.  with 
water,  and  10  c.c.  of  this  solution  is  made  up  to  1  litre  with  water, 
and  5  c.c.  of  this  is  placed  in  a  tube  with  10  c.c.  soda  solution 
and  '5  c.c.  of  the  iodine  soluticm.  After  well  shaking,  30  c.c. 
of  water  are  added,  and  the  milkiness  due  to  the  formation  of  iodo- 
form is  compared  with  that  in  a  similar  solution  prepared  from  the 
standard  wood  spirit.  The  comparison  is  effected  by  placing  behind 
the  tubes  a  white  card,  marked  with  a  number  of  black  lines  of 
various  thicknesses,  and  noting  the  number  of  lines  visible  in  each 
case.  The  comparison  should  be  made  immediately,  since  the  iodo- 
form settles  after  the  lapse  of  a  short  time.  Should  the  milkiness  be 
less  than  that  produced  by  the  test  solution,  the  wood  spirit  is  too 
rich  in  methyl  alcohol,  and  cannot  be  used. 

If  the  milkiness  is  alike  in  both  cases,  or  greater  in  the  case  of  the 
sample  than  in  that  of  the  test,  it  is  necessary  to  estimate  the  methyl 
alcohol  by  Bardet  and  Bordet's  method. 

This  method  cannot  be  used  if  the  wood  spirit  contains  a  large  pro- 
portion of  aldehyde,  which  is  detected  by  diluting  the  wood  spirit  with 
10  of  water,  and  adding  to  5  c.c.  of  the  diluted  spirit  2  c.c.  of  aqueous 
solution  of  magenta  (0*20  grain  per  litre),  decolorised  by  sodium 
thiosulphate,  when  a  violet  colour  is  produced,  varying  in  intensity 
with  the  quantity  of  aldehyde  present.  The  aldehyde  is  estimated  by 
distilling  5  c.c.  of  the  wood  spirit,  with  7  c.c.  of  sulphuric  acid, 
diluted  with  10  c.c.  of  water.  The  value  of  the  spirit  may  then  be 
estimated  as  above. 

In  assaying  wood  spirit,  it  is  necessary  that  it  should  contain  no 
ethyl  alcohol,  accidentally  or  fraudulently  added,  and  no  methyl 
ethers.  The  latter  are  estimated  by  saponification.  The  estimation 
of  alcohol,  mixed  with  wood  spirit,  is  effected  by  diluting  10  c.c.  to 
1  litre  with  water,  and  proceeding  as  above. 

If  essences  are  present,  11  c.c.  are  diluted,  and  the  solution  filtered 
through  a  moist  filter-paper.  To  estimate  varnishes  prepared  with, 
methylated  spirit,  11  c.c.  are  distilled  to  dryness,  the  distillate  diluted 
to  a  litre,  and  the  above  method  applied.  L.  T.  O'S. 

Volumetric  Estimation  of  Glycerol.  By  J.  Muter  {Analyst, 
1881,  41 — 46). — The  power  of  glycerol  to  prevent  the  precipitation 
of  copper  by  potash  from  its  solutions  is  made  use  of  for  the  esti- 
mation of  glycerol.  1  gram  glycerol  is  washed  into  a  stopper- 
graduated  tube  with  a  stopcock  50  c.c.  from  the  bottom  (Muter  olein 
tube),  and  50  c.c.  of  potassium  hydroxide  (1  —  2)  added.  A  dilute 
capper  sulphate  solution  is  then  carefully  run  in,  with  constant 
shaking,  until  a  fair  amount  of  copper  hydroxide  remains  undissolved ; 


ANALYTICAL  CHEmSTRY.  1175 

the  whole  made  np  to  a  given  volume  and  allowed  to  settle.  When 
clear,  a  given  volume  is  made  slightly  acid  with  nitric  acid,  a  definite 
excess  of  ammonia  added,  and  finally  titrated  with  potassium  cyanide 
solution,  of  which  1  c.c.  =  1  gram  glycerol.  By  using  pure  potassium 
cyanide  made  from  the  acid,  good  results  may  be  obtained;  there  is  a 
slight  deficiency,  however,  owing  to  the  difficulty  of  working  the 
cyanide  estimation  of  copper  to  a  constant  point.  In  cases  where  the 
amount  of  glycerol  to  be  estimated  is  very  small,  the  copper  is  deter- 
mined by  electrolysis  on  platinum.  L.  T.  O'S. 

Detection  of  Hydrocyanic  Acid.  By  E.  Ludwig  and  J. 
Maushnee  (Chem.  Centr.,  1881,  43 — 4-4). — In  a  poisoning  case  sub- 
mitted to  the  authors,  potassium  ferrocyanide  was  shown  to  be  pre- 
sent, and  was  removed  by  slightly  acidulating  and  carefully  preci- 
pitating by  ferric  chloride.  On  submitting  the  filtrate  to  distillation 
with  tartaric  acid,  a  distillate  was  obtained  both  from  the  contents  of 
the  stomach  and  from  the  residue  in  the  bottle  containing  much 
hydrocyanic  acid. 

The  sample  of  potassium  cyanide  which  is  supposed  was  employed 
was  subsequently  found  to  contain  a  very  considerable  quantity  of 
ferrocyanide.  ¥.  L.  T. 

New  Demonstration  of  Carbonic  Anhydride  in  the  Breath. 

By  C.  F.  Cross  (Chem.  News,  44,  141). — When  respired  air  is  blown 
into  a  solution  containing  a  mixture  of  potassium  iodide  and  iodate 
and  starch,  the  carbonic  acid  causes  the  liberation  of  iodine,  and  con- 
sequent production  of  a  blue  coloration.  Direct  experiments  proved 
that  the  liberation  of  iodine  is  not  due  to  the  action  of  the  oxygen  of 
the  air,  or  to  the  accidental  presence  of  acid  vapours. 

C.  H.  B. 
Determination  of  Salicylic  Acid  in  Food-stuffs  by  a  Colori- 
metric  Reaction.  By  H.  Pb:LLET  and  J.  dk  GROBEirr  (Compt.  rend., 
93,  278— 280).— The  method  of  determining  salicylic  acid  by  the 
titration  of  the  residue  obtained  by  an  ethereal  extract  gives  too  high 
results,  from  the  solubility  of  other  acids  in  the  ether.  On  the  other 
hand,  on  substituting  benzene  for  ether  too  low  results  are  obtained 
from  the  volatilisation  of  salicylic  acid  during  evaporation.  The 
author  has  modified  the  colorimetric  method  pr(jposed  by  Reniont :  a 
set  of  eight  assay- tubes  are  prepared  containing  quantities  varying 
from  1  c.c.  to  0*05  c.c.  of  solution  of  salicylic  acid  (1  :  1000),  and  the 
volume  filled  up  with  water  to  10  c.c. ;  to  these  are  added  3  to  1  drops 
of  a  dilute  solution  of  ferric  chloride  (sp.  gr.  1"005 — I'OlO).  In  order 
to  estimate  the  quantity  of  salicylic  acid  in  wine,  for  example,  100  c.c.  of 
it  are  shaken  up  with  100  c.c.  ether  and  a  few  drops  of  sulphuric  acid  ; 
the  supernatant  ether  is  drawn  oft*  and  rapidly  distilled.  A  quantity 
of  soda  solution  is  then  added,  more  than  capable  of  saturating  the 
salicylic  acid  likely  to  be  present,  and  the  whole  is  evaporated  to 
dryness  on  a  water- bath  to  drive  oft"  the  excess  of  acetic  acid  extracted 
by  the  ether.  The  residue  obtained  is  rendered  acid  by  sulphuric 
acid,  20  c.c.  of  benzene  added,  and  the  solution  filtered  ;  10  c.c.  of  the 
solution  is  then  dropped  into  an  assay-tube,  mixed  with  10  c.c.  water, 
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and  1  to  2  drops  of  ferric  chloride  added ;  the  mixture  is  shaken  up 
and  the  tint  compared  with  one  of  the  standard  assay- tubes.  The 
author  adduces  experiments  in  support  of  the  accuracy  of  this 
method.  Y.  H.  V. 

Estimation  of  Tannin  in  Tea.  By  A.  Hill  (Analyst,  1881, 
95 — 99). — The  author  uses  Lowenthal's  method  (Zeits.  Anal.  Chem., 
1877,  3,  and  201)  for  the  estimation  of  tannin  in  tea,  and  from  the 
analysis  of  thirty-two  samples  of  black  and  green  tea,  it  would  seem 
that,  as  a  rule,  green  tea  is  richer  in  tannin  than  black.  The  total 
average  amount  is  14*8  per  cent.  The  author's  results,  although 
obtained  from  the  undried  leaves,  agree  on  the  whole  with  those  of 
Mulder,  who  worked  with  dried  leaves.  L.  T.  O'S. 

Estimation  of  Quinine.  By  A.  W.  Blyth  (Analyst,  1881,  162— 
164). — The  volumetric  estimation  of  quinine  is  effected  by  a  standard 
solution  of  Mayer's  reagent  containing  13 "456  grams  mercuric  chloride 
and  49 '8  grams  potassium  iodide  per  litre.  The  complete  precipitation 
is  determined  by  testing  a  drop  of  the  clear  solution.  The  drop  is 
extracted  by  means  of  a  "filter-tube"  consisting  of  a  glass  tube, 
widened  at  one  end  into  a  funnel  shape ;  the  widened  end  is  packed 
with  glass  wool,  and  the  tube  used  as  a  pipette.  To  estimate  quinine 
in  wine,  it  is  first  precipitated  with  Scheibler's  reagent,  and  the  preci- 
pitate shaken  with  strong  soda  solution  and  ether  in  a  tube  of 
■special  construction,  which  cannot  be  described  without  the  aid  of  a 
diagram.  L.  T.  O'S. 

Isolation  of  Strychnine.  By  A.  H.  Allen  {Analyst,  1881,  141— 
142). — The  author  advocates  the  use  of  a  mixture  of  ether  and  chloro- 
form in  equal  volumes  for  the  separation  of  recently  precipitated 
strychnine  from  its  aqueous  solution.  This  solvent  is  preferable  to 
ether  or  chloroform  alone,  since  the  former  has  not  sufficient  solvent 
power,  and  the  latter  does  not  separate  readily  from  the  aqueous  solu- 
tion. L.  T.  O'S. 

Analyses  of  Milk.  By  B.  Dyer  (Analyst,  1881,  59— 62).— The 
analyses  of  the  milk  of  cows,  stall-fed  and  at  grass,  show  that  that  of 
the  former  is  the  richer,  and  that  an  individual  cow  well  fed  can  fre- 
quently give  milk  yielding  an  average  of  8*7  per  cent,  solids,  not  fat. 
It  is  therefore  necessary  to  take  into  account  the  percentage  of  fat  as 
well  as  that  of  "  solids  not  fat"  before  pronouncing  on  cases  of  adul- 
teration, L.  T.  O'S. 

Analyses  of  Milk.  By  C.  A.  Cameron  (Analyst,  1881,  75—78).— 
The  analysis  of  the  milk  of  forty-two  cows  kept  at  the  Government 
Agricultural  Institution,  Grlasneviu,  shows — 

(a.)  That  the  quantity  and  quality  of  the  milk  improves  as  the  age 
of  the  cow  advances. 

(&.)  That  towards  the  end  of  the  period  of  lactation,  although  the 
quantity  of  milk  becomes  less  it  improves,  on  the  whole,  in  quality. 

(c.)  That  the  milk  given  in  the  evening  is  as  a  rule  richer  than  that 
given  in  the  morning. 


I 


I 


ANALYTICAL  CHEmSTRY.  1177 

The  results  of  the  analysis  of  the  mixed  milk  from  eight  of 
the  fortj-two  cows  when  it  is  poorest,  i  e.,  in  the  morning,  are  as 
follow  : — 

Total  solids 13*90  per  cent. 

Solids  not  fats    9' 75         „ 

Fats 415 

Ash 0-72 

The  author  bears  out  the  statement  of  Dyer  (preceding  Abstract), 
that  the  standard  of  solids  not  fat  is  too  high,  and  proposes  that  8*5 
should  be  taken  as  a  minimum  ;  but  in  no  case  should  the  total  solids 
be  less  than  11'5.  The  minimum  for  fats  he  considers  too  low,  and 
would  raise  it  to  2" 75. 

The  author  also  advocates  the  use  of  a  second  general  standard  : 
solids  not  fats,  9  per  cent. ;  fats,  3  per  cent.  L.  T.  O'S. 

Action  of  Organic  Matter,  not  Sugar,  in  Cane  and  Beet 
Products  on  Alkaline  Copper  Oxide  Solution.  By  J.  H.  Tuckeu 
{Chem.  News,  44,  29). — It  has  been  stated  that  the  organic  substances 
in  commercial  sugars  and  syrups  have  a  reducing  effect  on  Fehling's 
solution,  and  therefore  it  is  recommended  to  remove  them  by  means  of 
lead  acetate  before  determining  the  amount  of  sugar.  The  author  finds 
that  such  organic  matters  exert  so  little  influence  on  the  result  of  the 
analysis,  that  their  removal  is  not  necessary,  unless  they  are  present  in 
considerable  quantity.  C.  H.  B. 

Estimation  of  Gluten  in  Flour.  By  Benard  and  J.  Girardin 
(/.  Pharm.  [5],  4, 127 — 128). — In  estimating  tlie  gluten  in  flour  by  the 
ordinary  method,  it  is  necessary  to  allow  the  paste  to  stand  for  at  least 
three  hours  before  washing  out  the  starch,  otherwise  a  considerable 
loss  of  gluten  (5 — 6  per  cent.)  occurs  ;  and  in  all  cases  where  two  deter- 
minations in  one  sample  are  made,  should  the  same  conditions  of  time 
be  observed. 

It  is  preferable  to  estimate  the  gluten  after  drying  it  at  110 — 120'', 

L.  T.  O'S. 

Method  for  Examination  of  Coffee.  (By  F.  M.  Rimmixgton 
(Analyst,  1881,  2). — The  presence  of  chicory,  dandelion,  &c.,  in  coffee, 
may  be  ascertained  by  boiling  with  sodium  carbonate,  and  then  heating 
with  dilute  bleaching- powder  solution,  when  the  chicory  and  dandelion 
are  bleached,  the  coffee  being  unacted  on.  L.  T.  O'S. 

Separation  of  Wool  and   Silk  in  Textile  Fabrics.    By  A. 

K^MONT  (./.  Pharm.  [5],  4,  135 — 138). — To  determine  the  nature  of 
the  fabric,  a  portion  is  boiled  with  hydrochloric  acid  (5  per  cent.), 
washed  and  dried,  the  warp  and  weft  are  separated  and  burnt  sepa- 
rately. If  an  odour  of  burnt  horn  is  evolved,  and  ammonia  is 
evolved  when  boiled  with  sodium  hydroxide,  it  is  plunged  into  boil- 
ing basic  zinc  chloride. 

A.  Solution  is  complete — silk. 
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B.  On  addition  of  hydrochloric  acid,  copions  flocculent  precipitate- 

silk  mixed  with  wool  or  vegetable  fibres. 

C.  Insoluble  in  zinc  chloride,  but  on  boiling  with  caustic  soda. 
Completely  soluble — wool. 
Partially  soluble — wool  and  cotton. 

It  does  not  evolve  an  odour  of  burnt  horn — vegetable  fibres. 

Quantitative  estimation,  four  pieces  of  the  cloth  of  2  grams  a: 
taken. 

Estimation  of  Size  and  Dye. — Three  of  the  pieces  are  boiled  witl 
200  c.c.  hydrochloric  acid  (3  per  cent.)  for  a  quarter  of  an  hour,  th< 
solution  decanted,  the  operation  repeated,  the  fragments  washed  with^ 
water  and  dried.  The  size  is  thus  removed,  and  also  the  colouring 
matter,  if  the  material  is  cotton,  but  in  the  case  of  wool  and  silk  the 
latter  is  only  imperfectly  removed. 

Silk,  however,  dyed  with  aniline  colours  contains  such  a  small 
quantity  of  colouring  matter  that  it  may  be  neglected ;  but  silk  dyed 
black  with  logwood  and  iron  can  be  charged  indefinitely  with  colour- 
ing matter,  and  then  the  colouring  matter  may  be  roughly  estimated 
by  ignition  and  weighing  the  ferric  oxide.  Should  the  proportion  of 
ferric  oxide  amount  to  5,  8,  or  10  per  cent.,  it  is  necessary  to  take 
account  of  it. 

Separation  of  Silk. — Two  of  the  fragments  are  plunged  for  two 
minutes  in  a  boiling  solution  of  basic  zinc  chloride  (1*69  sp.  gr.),  then 
thrown  into  water,  and  washed  in  acid  water,  and  finally  in  water 
until  the  wash-water  gives  no  precipitate  with  ammonium  sulphide. 

Separation  of  Wool. — One  of  the  pieces,  after  treatment  with  zinc 
chloride,  is  dried,  and  boiled  gently  with  60 — 80  c.c.  soda  solution 
(102  sp.  gr.)  for  a  quarter  of  an  hour,  care  being  taken  not  to  destroy 
the  vegetable  fibres. 

The  four  pieces  of  cloth  are  then  dried  for  an  hour  at  100°  and  then 
left  until  the  next  day  in  the  same  atmosphere  as  the  original  specimen 
is  kept,  when  they  are  weighed.  The  piece  of  cloth  which  has  not 
been  treated  should  weigh  2  grams ;  but  all  differences  above  5  mgrms. 
must  be  taken  account  of  in  estimating  the  proportions  of  size  and 
colouring  matter,  silk,  wool,  and  vegetable  matter,  which  are  obtained 
by  difference  from  the  various  weights.  L.  T.  O'S. 
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Coloured  Photographs.  By  J.  Albeet  {Chem.  Centr.,  1881,  78). 
— The  author  takes  three  negatives  of  the  object,'  taking  care  to 
exclude  yellow,  blue,  and  red  rays  in  the  three  cases  respectively.  The 
negatives  are  taken  off  on  chrome-gelatin  films  and  printed  in  yellow, 
blue,  and  red  respectively.  Thus  three  pictures  of  all  that  is  yellow, 
blue,  or  red  in  the  object  are  obtained.  If  printed  over  each  other  on 
white  paper  all  the  colours  of  the  original  object  are  reproduced. 

F.  L.  T. 
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Changes  of  Photographs  by  prolonged  Action  of  Light.    By 

J.  Janssen  (Ghem..  Gentr.,  1881,  159— 160).— The  author  finds  that 
using  a  gelatin  silver  bromide  plate,  the  negative  image  whicli  is 
formed  by  an  exposure  of  yo^oo  second  is  succeeded  by  a  neutral 
surface  on  which  a  positive  image  appears  at  the  end  of  half  to  one 
second;  on  longer  exposure  this  positive  is  succeeded  by  another 
neutral  stage,  and  then  a  negative  makes  its  appearance  again. 

F.  L.  T. 

Injurious  Effect   of  Furnace-gases  in  the  Forests  of  the 

Upper  Harz.  By  Reuss  {TJlngl.  polyt.  /.,  241,  285— 291).— The 
following  is  a  summary  of  the  results  and  conclusions  of  this  interest- 
ing investigation  (corap.  this  vol.,  p.  1064). 

The  study  of  the  injurious  effect  of  furnace-gases  on  forests  is  still 
in  its  infancy,  but  it  seems  to  be  established  that  the  gases  are 
injurious  mainly  on  account  of  the  presence  of  sulphurous  acid. 

The  leaves  of  all  trees  absorb  a  certain  quantity  of  the  sulphurous 
acid,  which  causes  them  to  become  unhealthy,  and  is  followed  by  the 
death  of  separate  leaves  or  branches,  or  by  the  complete  death  of  the 
tree. 

Chemical  analysis  offers  the  best  means  of  determining  the  presence 
of  furnace-gases  in  a  district. 

The  growth  of  trees  in  presence  of  furnace-gases  is  irregular  and 
variable,  but  sound  strong-looking  trees  resist  their  action  longer  than 
sickly-looking  trees.  Deciduous  trees,  especially  the  oak,  resist  the 
action  of  the  gases  better  than  coniferous  trees. 

Trees  requiring  a  humous  soil  rich  in  inineral  constituents  cannot 
flourish  in  soil  impregnated  with  furnace-gases,  the  oak  being  the 
only  exception.  Its  cultivation  in  mining  districts  is  looked  upon  with 
great  expectations.  The  transformation  of  forests  consisting  of 
diseased  coniferous  trees  into  forests  with  deciduous  trees  seems 
feasible  in  mining  districts. 

Trees  acted  on  by  furnace-gases  are  not  protected  against  injuries 
received  by  insects. 

In  order  to  preserve  the  soil  and  to  maintain  its  fertility,  great  care 
should  be  taken  of  it,  and  it  should  be  kept  as  dry  as  possible. 

D.  B. 

Air  of  Hospitals  during  Yellow  Fever.  By  W.  v.  Sloeton 
(Ghe7n.  Gentr.,  1881,  78 — 79). — The  author  determined  the  free  and 
albuminoid  ammonia  in  the  air  by  Wanklyn,  Chapman,  and  Smith's 
process.  From  these  analyses,  it  is  shown  that  the  air  during  the  epi- 
demic was  laden  with  albuminoid  ammonia,  the  abnormal  amount 
disappearing  with  the  fever.  F.  L.  T. 

Destruction  of  Microscopic  Animals  in  Potable  Water.    By 

LANGFELDT((7^em.  Gentr.,  1881,  74 — 75). — The  author,  in  seeking  for  a 
substance  which  would  kill  the  living  organisms  without  injuring  the 
water  for  drinking  purposes,  found  that  citric  acid  (|  gram  per  litre 
of  the  water)  killed  all  except  Gy clops  and  those  with  thick  epidermis 
within  two  minutes.  F.  L.  T. 
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Production  of  Magnesia.  (Chevi.  News,  44,  76.) — Magnesium 
chloride  solutioQ  is  treated  with  burnt  dolomite.  The  chlorine 
combines  with  the  calcium  in  the  dolomite,  and  in  this  way  magnesia 
of  98  to  99^  per  cent,  can  be  obtained  on  the  large  scale  without  any 
difficulty.  Magnesia  bricks  prepared  with  it  resist  even  the  oxy- 
hydrogen  flame.  In  order  to  separate  the  sulphate  contained  in  the 
crude  magnesium  chloride,  calcium  chloride  is  added,  and  the  calcium 
sulphate  thus  thrown  down  is  used  by  paper  makers.  Magnesia  pre- 
pared by  the  above  process  costs  about  15s.  per  ton.  C.  H.  B. 

Magnesia  Industry.  By  T.  Schlcesing  (Gompt.  rend.,  93,  276— 
278). — The  author  proposes  to  extract  magnesium  salts  from  the  sea 
instead  of  from  the  saline  lakes.  The  method  is  as  follows : — Mag- 
nesia is  precipitated  from  the  sea- water  by  lime,  and  the  gelatinous 
precipitate  obtained  is  left  to  settle  in  large  tanks ;  the  clear 
liquid  is  decanted  off,  and  the  white  mud  left  is  converted  into  the 
tribasic  phosphate  by  the  addition  of  a  calculated  quantity  of  dilute 
phosphoric  acid.  The  phosphate  is  allowed  to  settle,  filtered,  and 
converted  by  the  ammonia  of  sewage  into  the  insoluble  ammonium 
magnesium  phosphate.  This  latter  change  is  based  on  the  fact  that 
the  ammonia  of  sewage,  combined  with  various  fixed  and  volatile 
acids,  in  the  presence  of  tribasic  phosphoric  acid,  exchanges  one  of  the 
equivalents  of  magnesium  for  ammonium,  whereby  the  ammonium- 
magnesium  precipitate  is  formed.  This  new  industry  would  require 
the  extraction  of  phosphoric  acid  from  mineral  phosphates  in  the 
immediate  neighbourhood,  and  the  author  suggests  the  working  up  of 
human  refuse  for  the  extraction  of  the  phosphoric  acid.  The  tribasic 
magnesium  phosphate  is  not,  however,  pare,  for  the  original  magnesia 
mud  contains  8  per  cent,  of  lime-salts  and  the  phosphoric  acid  is  con- 
taminated with  alumina  and  oxide  of  iron. 

The  author  considers  that  among  the  applications  of  this  proposed 
magnesia  industry  will  be  the  manufacture  of  superphosphates  for 
agricultural  purposes,  which  hitherto  have  been  almost  exclusively 
imported  from  England.  Y.  H.  V, 

On  Cement  (Dingl.  polyt.  /.,  241,  309 ;  see  also  this  vol., 
p.  1088.) — Schumann  has  investigated  the  behaviour  of  mortar  and 
stone  used  for  building  purposes  when  exposed  to  the  combined  action 
of  moisture  and  air.  He  found  that  all  cements,  if  allowed  to  harden 
in  water,  increase  in  volume,  the  largest  increase  being  in  the  first 
period  of  the  settling.  It  is  larger  with  newly  prepared  cement,  and 
smaller  with  finely  ground  cement ;  it  is  increased  when  gypsum  is 
added  to  cement,  and  decreased  when  sand  is  used.  As  to  the  action 
of  water  and  air  on  stones  used  for  building  purposes  it  is  shown  that 
they  expand  in  water,  and  contract  again  when  dried  in  the  air. 
The  variations  in  volume  decrease  ^ith  the  greater  porosity  of  the 
stones.  Schumann  has  experimented  with  a  large  number  of  cements 
and  stones,  his  results  leading  him  to  conclude  that  the  changes 
referred  to  in  the  above  are  too  slight  to  be  of  any  consequence  in 
practice. 

Feege  mentions  that  concrete  can  be  exposed. to  a  temperature  of 
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130 — 150°  without  influencing  its  bearing  property;  however  this 
appears  to  be  the  limit.  At  higher  temperatures  it  loses  its  firmness 
and  becomes  brittle. 

From  a  number  of  trials  made  by  Schumann  on  the  preparation  of 
mortar,  it  was  found  that  all  cements  give  the  same  yield  of  mortar  no 
matter  whether  used  in  the  form  of  a  fine  or  coarse  powder  or  burnt 
slightly  or  strongly ;  he  therefore  recommends  weighing  the  quantity 
of  cement  to  be  employed  instead  of  measuring  it,  as  is  usually  the 
case.  Delbriick  objects  to  prepare  concrete  under  water.  When  it  is 
used  for  foundations,  all  excavations  should  be  kept  as  dry  as  possible 
during  the  actual  process  of  concreting.  Busing  and  DyckerhofF,  on 
the  other  hand,  strongly  recommend  concreting  in  water.  Apart 
from  the  fact  that  to  keep  large  excavations  dry  for  any  length  of  time 
entails  a  considerable  expense,  they  show  that  many  large  undertakings 
have  been  carried  out  successfully  when  the  concrete  was  laid  in 
water.  D.  B. 

Composition  of  some  Cements.  (Ghent.  Gentr.,  1881,  15). — 1. 
To  fill  damaged  places  in  castings  :  1  part  of  tar,  1  part  rosin  are 
fused  togfether  and  iron  filing-s  stirred  in  until  the  mass  becomes  stiff, 
it  is  then  allowed  to  cool.  2.  100  parts  rust-free  cast-iron  borings 
and  turnings  are  well  mixed  dry  with  I  part  coarsely  powdered  am- 
monium chloride,  and  moistened  with  urine  or  salt  water.  No  more 
should  be  moistened  than  can  be  used  within  an  hour.  F.  L.  T. 

Explosion  of  Petroleum  and  other  Combustible  Liquids. 
By  R.  Weber  (Dlngl.  polyt.  /.,  241,  277— 285).— The  author  has 
investigated  the  causes  of  explosions  resulting  from  the  products  of 
the  distillation  of  mineral  naphtha  when  used  for  burning  purposes. 
These  products  are  known  as  "  gasoline,"  "  benzoline,"  "  ligroin,"  and 
*'  lubricating  oil."  Some  of  these  are  highly  inflammable  on  account 
of  their  volatility,  a  mixture  of  the  vapour  with  air  in  certain  propor- 
tions being  very  explosive,  and  accidents  have  occurred  from  time  to 
time  with  fatal  consequences.  The  author's  experiments  were  made 
with  a  view  of  ascertaining  the  conditions  which  were  most  favour- 
able in  preventing  these  dangerous  occurrences.  Mixtures  of  air  and 
carefully  prepared  gasoline  were  introduced  in  various  proportions 
into  wide-necked  bottles  holding  350  c.c,  fitted  with  corks  provided 
with  wires.  The  bottles  were  kept  at  definite  temperatures  for  twenty 
minutes,  during  which  period  they  were  shaken  at  intervals.  An 
electric  spark  was  then  passed  through  the  wires  into  the  bottles.  It 
was  found  that  a  mixture  prepared  with  three  drops  of  gasoline  pro- 
duced the  most  violent  explosion,  and  that  as  the  quantity  of  this  was 
increased,  so  the  explosive  power  of  the  mixture  decreased.  With  six 
drops  of  gasoline  no  explosion  ensued.  When  larger  quantities  are 
used  the  combustion  is  less  perfect,  hence  the  reaction  is  still  weaker,  a 
circumstance  which  is  attributed  to  the  fact  that  larger  quantities  of 
carbonic  oxide  gas  are  produced,  and  that  the  formation  of  this  gas 
materially  decreases  the  evolution  of  heat.  Similar  experiments  were 
made  with  carbon  bisulphide,  the  maximum  effects  being  obtained 
with  four  drops,  ten  times  this  amount  being  required  to  produce  a 
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non-explosive  mixture.  In  the  case  of  benzene,  two  drops  gave  a 
violent  reaction,  four  drops  gave  no  explosion.  Ether  produces  a  very 
explosive  mixture  when  four  drops  are  used ;  with  eight  drops  no 
explosion  takes  place.  Alcohol  gives  the  maximum  effect  with  five  or 
six  drops,  but  as  it  is  less  volatile  than  ether  or  benzene  it  is  necessary 
to  heat  it.  At  30°  the  explosive  action  is  at  its  highest,  and  is 
reduced  both  by  increasing  the  temperature — when  the  gaseous  mix- 
ture becomes  saturated — and  by  decreasing  the  temperature  when  the 
quantity  of  vapour  given  off  is  not  small.  D.  B. 

Formula  for  Calculating  the  Quantity  of  Water  Added  to 
Diluted  Spirit.  By  A.  Ashby  {Analyst,  1881,  1 — 2).— By  using  the 
following  formula  in  conjunction  with  Hehner's  and  Stevenson's 
alcohol  tables,  the  exact  quantity  of  water  which  must  be  added  to 
spirit  of  a  given  strength  to  reduce  it  to  any  other  use  may  be  found. 

If  X  =  the  volume  of  water  to  be  added  to  100  parts  of  spirit  then 
the  total  volume  is  100  +  x.  and  (100  +  x)  :  lOO  :  :  per  cent,  of 
alcohol  by  volume  at  present  strength  :  per  cent,  of  alcohol  by  volume 
at  required  strength, 

_  P®^  cent,  of  alcohol  by  vol.  at  present  strength  X  100  _  -iaa 
per  cent,  of  alcohol  at  required  strength. 

By  substituting  percentage  of  alcohol  by  weight  for  that  by  volume, 
the  weight  of  water  to  be  added  may  be  ascertained. 

L.  T.  O'S. 

Analyses  of  Wine  and  Must.  By  R.  Ulbricht  {Landw. 
VersucJis.-Stat.,  27,  76 — 100,  continued  from  Cliem.  Soc.  J.,  1880, 
Abst.,  586). — In  the  estimation  of  sugar,  great  caution  must  be  observed 
that  all  the  experiments  are  exactly  alike  in  the  smallest  details,  in 
order  to  obtain  comparable  and  accurate  results.  Concentration  of 
the  sugar  solution,  absence  of  sulphur  and  bodies  yielding  ammonia 
on  decomposition,  temperature  of  the  liquids,  &c.,  are  all  points  de- 
manding careful  attention.  In  endeavouring  on  these  lines  to  obtain 
a  satisfactory  method  for  the  estimation  of  sugar  in  must  and  wine, 
the  author  found  himself  at  the  outset  confronted  by  several  problems 
still  requiring  solution.  Having  prepared  a  Fehling's  solution,  the 
question  arose  as  to  how  its  stability  was  influenced  by  temperature, 
dilution,  and  difference  of  composition  ;  68  experiments  on  this  ques- 
tion were  made,  and  it  was  found  that  no  copper  oxide  separated  from 
the  solution  when  diluted  to  a.ny  extent  and  boiled  for  ten  minutes, 
if  the  proportions  were  those  recommended  by  Fehling,  except  when 
the  amount  of  copper  present  was  small,  in  which  cases  reduction 
might  be  prevented  by  the  use  of  comparatively  larger  quantities  of 
Rochelle  salt  and  sodium  hydroxide,  or  by  keeping  the  temperature 
below  80°  0.  The  smaller  the  amount  of  sodium  hydroxide  present, 
the  greater  is  the  tendency  of  copper  to  precipitate,  and  this  is  also 
the  case  with  the  Rochelle  salt.  Friction  of  the  interior  of  the  vessel 
in  which  Fehling's  solution  is  heated  promotes  the  separation  of 
cuprous  oxide.  The  presence  of  ethyl  alcohol  only  caused  in  concen- 
trated solutions  a  very  slight  precipitation  of  copper,  but  on  the  other 
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hand  showed  a  tendency  to  retard  the  reducing  agency  of  dextrose. 
Glycerol,  fats,  and  thymol  gave  no  results  whatever.  Fifteen 
minutes'  heating  at  70 — 75°,  or  ten  minutes'  at  75 — 80^  was  found 
to  be  sufficient  for  the  reduction  of  copper  in  all  the  experiments.  In 
concentrated  solutions,  a  moderate  increase  of  the  soda  in  presence  of 
a  moderate  amount  of  Rochelle  salt  increases  the  reducing  power  of 
dextrose  with  respect  to  copper ;  the  reverse  of  this,  however,  occurs 
in  dilute  solutions  when  the  amount  of  Rochelle  salt  is  small.  A 
greater  reduction  of  copper  by  a  given  quantity  of  dextrose  occurs 
when  there  is  a  large  excess  of  copper  solution. 

In  the  examination  of  wines,  the  author  recommends  treatment 
with  tartaric  acid,  then  with  sodium  hydroxide  and  lead  acetate,  and 
finally  decolorisation  with  animal  charcoal.  After  this  a  rough 
experiment  should  be  made  to  ascertain  the  amount  of  sugar  present, 
the  strength  of  Fehling's  solution  used  in  the  final  estimation  to  be 
fixed  accordingly,  by  a  reference  to  a  table  given  in  the  original 
paper.  J.  K.  C. 

Examination  of  Pressed  Yeast.  By  E.  Geissler  (Chem.  Centr., 
1881,  158 — 159). — In  the  examination  of  pressed  yeast,  the  author 
recommends  the  determination  of  the  yeast,  in  addition  or  instead  of 
the  determination  of  starch,  ash,  and  moisture.  To  determine  it,  he 
stirs  3  or  4  grams  of  the  sample  in  water,  dilutes,  and  heats  to  com- 
plete coagulation,  then  a  few  drops  of  hydrochloric  acid  are  added, 
and  heated  until  iodine  no  longer  gives  a  blue  with  a  drop  of  the 
fluid.  The  coagulated  yeast  is  then  washed  by  decantation,  finally 
transferred  to  a  tared  filter-paper,  dried,  and  weighed.         F.  L.  T. 

The  Action  of  Rennet  under  Various   Conditions.    By  A. 

Mayer  {Bled.  Centr.,  1881,  485— 41)1). 

Influence  of  Temperature. — Milk  curdles  quickest  at  a  temperature 
of  39°;  at  45""  it  will  not  curdle,  and  below  33"  the  change  takes  place 
but  very  slowly. 

Amount  of  Ferment. — The  time  of  curdling  is  inversely  proportional 
to  the  quantity  of  rennet.  The  addition  of  water  to  the  milk  retards 
the  coagulation,  and  the  character  of  the  curd  is  also  changed  ;  being 
naturally  gelatinous,  it  becomes  curdy  when  much  water  has  been 
added.  The  natural  curdling  of  milk  by  "  souring  "  is  not  affected  by 
dilution.  Rich  and  thin  milk  curdle  in  equal  times,  other  conditions 
being  the  same. 

Motion  has  no  effect  on  the  curdling,  except  that  the  curd  is  gela- 
tinous if  the  milk  is  undisturbed.  A  small  amount  of  heat  is  evolved 
during  the  process  of  curdling. 

Milk  from  cows  of  various  races,  and  differently  fed,  behaves  dif- 
ferently with  rennet. 

Milk  coagulates  with  great  difficulty  if  it  has  been  previously  heated 
to  75°  ;  and  as  this  is  the  temperature  at  which  milk  albumin  coagu- 
lates, the  author  shows  that  this  cessation  of  coagulation  is  not  due 
alone  to  the  milk  albumin,  bat  also  to  the  casein.  Heat  does  not  pre- 
vent milk  from  curdling  with  acids,  and  1  per  cent,  of  sodium  chloride 
causes  curdling  to  be  more  rapid,  whereas  with  4 — 10  per  cent,  it  is 
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slower.  Boric  acid  has  but  little,  wHlst  potash  has  much  efPect  in 
rendering  curdling  more  rapid.  The  greater  the  lapse  of  time  after 
milking,  the  more  rapid  is  the  curdling.  Feeble  alkalinity,  or  heating 
to  66°  destroys  the  action  of  rennet.  Curdling  is  due  to  a  definite 
chemical  reaction  which,  when  complete,  renders  the  ferment  inactive. 
Among  plants,  the  flower  leaves  of  the  artichoke  produce  the  same 
result  as  rennet.  Bacteria  are  not  necessary  to  the  action  of  rennet, 
but,  if  present,  they  render  it  more  rapid  in  its  action. 

E.  W.  P. 
Milk  Analysis.  By  H.  Peter  (Bied.  Centr.,  1881,  482).— It  is 
shown  that  estimations  of  the  fat  in  samples  of  milk  may  be  very 
erroneous,  as,  after  the  milk  has  been  much  shaken  by  travelling,  the 
upper  portions  in  the  vessels  will  contain  more  cream  than  the  lower, 
the  quantities  being  in  one  case  12*3  per  cent,  above  and  2'5  per  cent, 
below.  E.  W.  P. 

Effect  of  Oxygen  on  the  Quality  of  Butter.  By  L.  B.  Arnold 
(Bied.  Centr.,  1881,  199 — 200). —  The  experiment  consisted  in  placing 
two  portions  of  milk,  each  measuring  2  litres,  in  flasks  of  double  that 
capacity,  filling  one  flask  with  oxygen  and  another  with  carbonic 
anhydride,  closing  them  with  glass  stoppers,  and  leaving  them  stand- 
ing for  48  hours  at  17°,  at  the  end  of  which  time  the  cream  had 
completely  separated,  and  the  skim-milk  was  sour ;  the  latter  was 
withdrawn  by  a  syphon,  and  the  flasks  shaken  to  bring  up  the  butter. 
In  the  oxygen  flask,  the  butter  commenced  to  separate  after  18  minutes, 
and  was  completely  removed  in  24  minutes ;  in  the  carbonic  anhydride 
flask,  the  butter  did  not  appear  till  28  minutes,  and  finished  at  35 
minutes.  The  butter  from  the  oxygen  flask  had  a  strong  and  agreeable 
aroma,  whilst  that  from  the  carbonic  anhydride  flask  was  insipid  and 
of  an  oily  taste.  Both  samples  were  salted  and  put  aside,  the  keep- 
ing property  of  the  former  being  far  superior  to  the  latter.  Other 
samples  were  allowed  to  set  in  the  open  air,  and,  both  as  regards 
flavour  and  keeping  qualities,  occupied  an  intermediate  position 
between  the  oxygen  and  carbonic  anhydride  samples. 

The  author  concludes  that  the  free  access  of  pure  air  to  the  milk 
during  the  process  of  creaming  is  most  essential  to  the  production  of 
the  best  qualities  of  butter.  J.  I\ 

Ripening  of  Cheese.  By  G.  Musso  and  others  (Bied.  Centr., 
1881,  201 — 203). — The  quantity  of  water  retained  by  fresh  cheese 
after  working  and  pressing,  is  considerable,  and  raries  greatly ;  it 
depends,  according  to  the  authors,  on  the  mechanical  manipulation  of 
the  milk  during  and  after  coagulation.  Milk  which  is  agitated  during 
the  addition  of  the  rennet  and  until  the  coagulum  separates,  when 
pressed  will  retain  45  per  cent,  of  water ;  the  same  milk,  suffered  tp 
remain  at  rest  during  the  process,  will,  after  pressing,  contain  79  per 
cent,  of  water,  only  removable  by  drying.  The  constituents  of  fresh 
coagulum  of  milk  are  enumerated  as  fat,  albuminoid  substances, 
milk-sugar,  lactic  acid,  mineral  substances,  soluble  and  insoluble  in 
water;  peptones,  amides,  ammonia,  free  and  combined  fatty  acids. 
The  first  change  which  takes  place  in  the  freshly-made  cheese  is  in  the 


TECHNICAL  CHEMISTRY.  1185 

albuminoid  substances  existing  as  a  kind  of  double  calcium  and  phos- 
pborns  salt.  The  formation  of  oro^anic  acids  withdraws  a  portion  of 
the  lime,  forming  compounds  readily  soluble  in  w^ater,  as  may  be 
proved  from  the  quantity  of  calcium  salts  found  in  the  aqueous 
extract  of  all  kinds  of  ripe  cheese.  The  true  albumin  does  not  appear 
to  diminish  during  the  process  of  ripening.  The  author  examines  the 
process  by  which  milk-sugar  is  formed :  first  by  a  sort  of  mucous 
fermentation  ;  the  fluid  which  drops  from  Parmesan  cheese  is  slimy, 
thick,  and  ropy  ;  secondly,  by  alcoholic  fermentation,  which  is  some- 
times perceived  during  the  heat  of  summer ;  two  samples  of  500  grams 
each,  of  a  two  days'  old  cheese,  contained  2*44  and  3*71  grams  alcohol 
and  0*39  and  0*66  gram  of  acetic  acid  ;  thirdly,  through  lactic  and 
butyric  fermentation.  J.  F. 

Use  of  Salicylic  Acid  in  the  Dairy.  By  K.  Portele  (Landw. 
Versuchs.-Stat.y  27,  143 — 149). — Salicylic  acid  cannot  be  directly 
estimated  in  milk  if  the  quantity  is  less  than  50  g.  per  hectolitre, 
but  by  evaporation  of  the  milk  to  dryness  and  extraction  with 
ether,  the  presence  of  still  smaller  quantities  can  be  ascertained.  Given 
along  with  fodder,  it  makes  its  reappearance  shortly  in  the  milk  and 
urine,  but  disappears  after  some  hours  in  the  former,  not  showing  its 
presence  again,  although  large  quantities  may  be  mixed  with  the  food. 
It  does  not  act  satisfactorily  as  a  preservative  of  either  milk  or  butter, 
giving  them  an  unpleasant  sweetish  taste,  increasing  in  strength  until 
decomposition  sets  in.  A  weak  solution  painted  over  the  surface 
of  cheeses  will  however  preserve  them  from  the  white  mould  often 
visible  after  they  have  been  kept  for  a  few  months.  J.  K.  C. 

A  Cause  of  Alteration  of  Textile  Fabrics.  By  Ballaud  {Goinpt. 
rend.,  92,  462). — Some  linen  sheets,  which  had  a  slight  brown  colour, 
were  noticed  to  have  dark  spots  on  them  after  washing  in  ordinary 
carbonate  of  soda.  These  spots  partly  disappeared  on  drying,  and  the 
stuff  fell  into  holes  at  the  spots. 

The  linen  had  been  washed  with  dilute  solution  of  sulphate  of  iron 
and  then  with  lime.  Oxide  of  iron  was  thus  deposited  in  the  tissue, 
and  on  coming  into  contact  with  the  sulphides  in  the  washing  soda, 
sulphide  of  iron  was  formed,  which  then  oxidised  to  sulphate. 

Calicoes  dyed  or  printed  by  means  of  iron  salts  sometimes  fall  into 
holes  by  the  alternate  oxidation  and  reduction  of  the  iron  in  the  tissue. 

c.  w.  w. 

Use  of  Cadmium  in  Calico-printing.  (Dingl.  poli/t.  J.,  241, 
149.) — At  the  present  time  cadmium  can  be  procured  at  a  moderate 
price,  although  hitherto  it  has  been  too  costly  for  profitable  use  in 
calico-printing.  According  to  Jaquet,  however,  both  chlorine  and 
light  act  on  cadmium-yellow.  Sclimid  employs  cadmium  nitrate, 
which  is  converted  into  the  sulphide  by  treatment  with  sodium  thio- 
sulphate.  He  obtains  a  steam-yellow  with  starch  in  the  following 
manner : — 1  litre  water,  160  grams  wheat-starch,  and  40  grams  burnt 
starch  are  boiled  together  and  treated,  whilst  hot,  with  350  grams 
sodium  thiosulphate.  When  cold,  350  grams  of  finely-crushed  cadmium 
nitrate  are  added.     A  better  result  is  obtained  when  sodium  thiosul- 
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phate  is  replaced  hj  arsenious  acid  and  sodium  acetate,  the  latter 
forms  the  solvent  for  sulphur,  and  is  said  to  better  fix  the  cadmium- 
Tellow.  Jaquet  mentions  that  chrome-yellow  and  chrome-orange  in 
steaming  resist  the  action  of  sulphuretted  hydrogen  perfectly  when 
30  to  40  grams  cadmium  nitrate  and  10  to  20  grams  sodium  acetate 
are  added  to  1  litre  of  printing  colour.  D.  B. 

Preparation  of  Aniline  Black.  By  C.  Glenck  (Bingl.  polyt.  /., 
248,  234). — In  place  of  potassium  chlorate,  the  chlorates  of  sodium 
and  barium,  although  more  costly,  are  now  largely  used,  on  account 
of  their  greater  solubility  in  water,  which  enables  manufacturers 
to  use  larger  quantities.  Thus  stronger  solutions  are  obtained  which 
do  not  deposit  crystals  of  chlorates  in  the  colour,  and  the  formation  of 
streaky  colours  is  prevented.  1  litre  water  dissolves  about  60  grams 
potassium  chlorate,  275  barium  chlorate,  and  1000  sodium  chlorate. 
Potassium  chlorate  contains  61*5  per  cent,  chloric  acid,  barium  chlor- 
ate 49"5  per  cent.,  and  sodium  chlorate  70*6  per  cent. 

For  the  preparation  of  steamed  aniline  black,  the  use  of  barium 
chlorate  is  recommended.  If,  however,  sulphates  are  present,  sodium 
chlorate  must  be  used  in  the  preparation  of  colours,  as  the  sulphate 
of  barium  produced  weakens  the  lustre  of  the  colours,  and  retards 
the  printing  process;  moreover,  the  stability  of  the  colour  is  altered. 

D.  B. 

New  Observations  in  Tanning.  By  K.  Sadlon  {Bingl.  polyt.  /., 
240,  228 — 231). — The  author  mentions  that  the  most  important 
defect  in  tanning  is  that  only  two-thirds,  and  often  only  one-third,  of 
the  real  tannin  substance  is  utilised,  whilst  the  remainder  is  wasted. 
The  first  condition  necessary  for  effecting  a  rational  extraction  of  the 
total  tannin  contained  in  the  material  used  is  the  employment  of  an 
elevated  temperature.  Thus  the  cells  of  the  material  used  are  softened 
more  quickly  and  perfectly,  the  diffusion  is  accelerated,  and  the 
solvent  power  of  the  water  increased  so  that  concentrated  solutions  are 
obtained  and  larger  proportions  of  the  insoluble  modification  of  the 
tannin  dissolved.  The  only  objection  raised  against  hot  extraction  is 
that  the  colour  of  the  leather  tanned  with  such  extracts  is  always 
darker.  However,  this  can  be  easily  overcome  by  cooling  the  extract 
before  the  skins  are  introduced.  It  was  found  that  on  cooling  to  18°, 
large  quantities  of  a  yellowish-brown  precipitate  were  deposited,  con- 
sisting chiefly  of  the  insoluble  modification  of  tannin,  oak  phlobaphene, 
as  in  this  case  oak-bark  had  been  used,  but  the  same  precipitate  was 
obtained  with  other  tannins.  The  author  tried  a  series  of  experiments 
with  a  view  of  obtaining  a  solvent  for  this  precipitate.  Sodium 
borate  was  found  to  give  the  best  results.  By  treating  the  tannin 
material  with  warm  water  containing  0"5  per  cent,  borax,  a  very  strong 
extract  is  obtained,  which,  on  cooling,  no  longer  deposits  any  precipi- 
tate. Moreover,  the  durability  of  the  extract  is  increased  considerably, 
and  the  time  required  for  tanning  skins  with  this  extract  is  greatly 
reduced.  Fresh  skins  were  treated  with  this  extract,  no  shrink- 
ing was  visible,  the  external  and  internal  layers  maintained  their 
natural  character,  the  skins  remained  soft,  and  the  pores  open. 

D.  B. 
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Absolute  measure,  determination  of  the 

ohm  in,  963. 
Absorptiometer,  112. 
Absorption,    atmospheric,    rays    in    tlie 

solar  spectrum  produced  by,  1. 
Absorption -bands  of  purpurin  in  alum 

solutions,  displacement  of,  488. 
Absorption-spectra  of   chrysoidine   and 

related  azo-colouring  matters,  5'Jl. 

• of  cobalt  salts,  48G,  957. 

• of  some  metals  of  the  yttrium 

and  cerium  groups,  319. 
Absorption  spectrum  of  ozone,  213. 
Absorptive  power  of  a  soil,  new  method 

of  ascertaining,  935. 
Acetaldehyde  with   ethyl   acetate,    con- 
densation of,  405. 
Acetamidocumic  acid,  424. 
Acetates,  certain,  density  and  molecular 

volume  of,  969. 
Acetic   acid,     action    of    chlorochromic 

acid  on,  583. 
decomposition  of,  by  zinc-dust, 

141. 

tribrom-,  155. 

• series,    double     salts    of    the 

lower  members  of.     Part  11,  797. 
Acetic  acids,  chlorinateci,  action  of  phos- 
phorous pentasulphide  on,  890. 
Acetic  anhydride,  action  of  bromine  on, 

248. 
action  of  sulphuric   acid  on, 

716. 
decomposition   of,    by    zinc- 
dust,  142. 
Acetic   bromide,  action  of  bromine  on, 

24.8. 
Acetic    chloride,   action    of    aluminium 

chloride  on,  407. 

dichlor-,  1030. 

Aceto-acetates,  poly  basic,  decomposition 

of,  by  alkalis,  409. 
Acetoetlioxysalicylic  aldehyde,  167. 
Acetofluorescein,  811. 
(S-Acetoisobutyric    acid    and    its    salts, 

412. 
/3-Acetonaphthalide,  brom-,  606. 


/3-AcetonaphthaliJe,  nitro-,  730. 

Ac  tone,  action  of  furfuraldehyde  on, 
in  presence  of  soda,  573. 

condensation  of,  796. 

formation  of,  711. 

estimation  of,  in  commercial  alco- 
hol, 211. 

dichlor-,  isomeric,  1121. 

/3-dichlor-,  symmetrical,  248. 

Acetone  base  containing  sulpliur,  420. 
Acetoplienone-aniline,  z62. 

bromide,  815. 

action    of   primary   aromatic 

amines  on,  262 

cyanhydrin,  277. 

Acetoplienonecarboxylic  acid,  action  of 
acetic  anhydride  and  sodium  acetate 
on,  733. 

Acetophorone,  constitution  of,  422. 

/y-Acetoproi)ionic  acid,  411. 

preparation,  properties,  salts 

of,  409. 

Acetopropionic  acid,  two  homologues  of, 
412. 

Acetoxycodeine,  10  15. 

Acetyl  cyanide,  trichlor-,  some  deriva- 
tives of,  153. 

Acetylaesculetin,  107. 

Acet  ylapoquinaniine,  923,  924. 

Acetylcuniinoui,  597. 

Acetylene,  orthonitro-,  275. 

series,  du'ect  addition  of  water  to 

the  hydrocarbons  of,  883. 

tetrabromide,  action  of  dimethyl- 
aniline  on,  160. 

Acetylenetetracarboxylic  acid,  dibroni-, 
etiiyl  salts  of,  577. 

Acetyliiesperitic  acid,  740. 

Acetylhydroinet liylketole,  735. 

Acetyhnethylketoie,  734. 

Acetylnionoxydiplienylphthale'in,  96. 

Acetyl-a-naphthol,  2rtO. 

a-Acetylnapl»thylphenylamine,  176. 

Acetylorthoanndobenzoic  acid,  735. 

monobrom-,  735. 

Acetylpyroguaiacol,  813. 

Acid  from  l^iscum  album,  441. 

new,   of    the    (^tMu-i^^    series, 

891. 
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Acids,   influence  of    isomerism   on   the 

etherifieation  of,  883. 
of    CnH2n02    serics,    halogen-sub- 
stituted, action  of  heat  and  water  on, 

574. 
of   the  Auptralian  currant,  Lejpto- 

meria  acida,  1033. 
monobasic  saturated,  influence  of, 

isomerism  on  their  etherification,  39. 
Acids   and   alcohols,   estimation   of  the 

reaction-values  of  the  components  of, 

1117. 
.A  cmite,  26. 

Acrolein,  derivatives  of,  406. 
monobrom-,  action  of  sodium  ethy- 

late  on,  1029. 
Acrylic  acid,  chlorobrom-,  and  its  salts, 

1124,  1125. 

dibrom-,  1124. 

dibrom-,   and   its    salts,  889, 

1030. 
— — di-iodobrom-,   and   its  salts, 

1125. 
disubstituted,    structure     of, 

1030. 

iodobrom-,     and    its     salts, 

1124. 

tribrom-,  890. 

and  its  salts,  1124. 

Acrylic  acids,  substituted,  from  bromo- 
propiolic  acid,  1124. 

Actinic  phenomenon,  curious,  863,  1092. 

Actinism  of  the  sun's  rays,  and  of  day- 
liglit,  measurement  of,  955. 

Actinium,  a  new  metal,  1104. 

oxides,  1104. 

Actinometry,  slow,  a  simple  process  of, 
485. 

Adipic  acid,  438. 

Aegerine,  26. 

Aeschynite,  1110. 

crystallographic  examination  of  ,398. 

Aesculetin,  610. 

acetyl-derivatives  of,  180. 

composition  of,  107. 

dibrom-,  108. 

Aesculin,  acetyl-derivatives  of,  180. 

action  of  heat  on,  439. 

composition  of,  107. 

dibrom-,  108. 

Air,  Buff's  experiments  on  the  diather- 
mancy of,  966. 

compressibility  of,  under  low  pres- 
sures and  at  high  temperatures,  1094. 

dust  in,  843, 

estimation   of    carbonic  anhydride 

in,  468. 

highly  rarefied,  heat-conduction  in, 

966. 

invariable  production  of  ammo- 
nium nitrate,  in  the  ozonation  of,  by 
moist  phosphorus,  506. 


Air    of  hospitals    during   yellow  fevor, 
1179. 

of  rooms,  carbonic  oxide  in,  318. 

proportion  of   carbonic  anhydride 

in,  875. 

Alanine  from  aldehyde,  796. 

Albite  from  the  Skopi  in  the  G-risons, 
and  from  Viesch  in  the  Valais,  551. 

Moravian,  550. 

Albumin,  crystallisable,  from  pumpkin 
seeds,  625. 

decomposition  of,  in  plants,  634. 

estimation  of,  in  plants,  312. 

quantitative    estimation      of,    by 

cupric  hydrate,  205. 

Albuminoids,  crystalline,  from  differei:t 
oil  seeds,  833. 

in  milk,  449. 

of  the  kidney  substance,  quantita- 
tive analysis  of,  661. 

Albuminous  substances,  a  new  crystal- 
line decomposition-product  of,  185. 

Alcame'ines,  1157. 

Alcamines,   1157. 

Alcohol,  detection  of,  in  transparent 
soaps,  314. 

influence  of,  on  digestion,  752. 

new  process  for  the  estimation  of, 

479. 

presence  of,  in  the  animal  tissues, 

928. 

secondary,  formation  of,  401. 

Alcoholic  ferment,  nature  of,  928. 

Alcohols,  etherijication  data  of,  1118. 

heat  phenomena  of  the  solution  of, 

in  water,  9. 

influence  of  isomerism  of,  on  the, 

formation  of  ethereal  salts,  36. 

influence    of    isomerism     on     the 

etherification  of,  883. 

initial  rate  and  limit  of  etherifica- 
tion of,  37. 

of  the  allyl  series,  heat  of  combus- 
tion of,  871. 

of  the  fatty  series,  heat  of  com- 
bustion of,  966. 

polyhydric,  146. 

etherification  of,  with  acetic 

acid,  146. 

and  acids,  estimation  of  the  reac- 
tion-values of  the  compounds  of, 
1117. 

and  tertiary  aromatic  bases,  pro- 
ducts from,  588. 

Aldehydammonia    and    ketone    deriva- 
tives,   condensation  -  products     from, 
1028. 
'  Aldehyde,  action  of  hydrochloric  acid 
on,  404. 

dichlor-,  407. 

heat  of  formation,  and  of  combus- 
tion of,  675. 


■  Aldehyde  hydrate,  dichlor-,  407. 
W  Aldehyde-resin,  247. 

Aldehydes,  action  of  ammonium  cyanate 
on,  796. 

action    of    furfuraldehyde    on,    in 

presence  of  soda,  573. 

aromatic,    syntliesis   of,  by   means 

of  chromyl  chlo  ide,  423. 

of  the  fatty  series,   heat  of  com- 
bustion of,  966. 

,     with  ethyl   acetate  and  malonato, 

condensation  of,  405. 

and  primary  aromatic   bases,  pro- 
ducts from,  589. 

and   their    derivatives,     condensa- 
tion-products of,  710. 

Aldehydic   acids,    introduction    of    aro- 
matic hydrocarbons  into,  814,  1035. 

Aldol,  an  oxygenated  basic  derivative  of, 
246. 

preparation  of,  405. 

Aleurone-grains,    cliemical    composition 
of,  1062 

Algffi,  murine,  analysis  of,  319. 

Alkannin,  53. 

diacetyl-,  53. 

Alkalimetry  with  j)henolphthale"in  as  in- 
dicator, 848. 

Alkaline  iodides,  action  of  load  peroxide 
on,  976. 

phosphates,    estimation    of    phos- 
phoric oxide  in,  1169. 

•  solutions,  new  method  for   the  de- 

8ulpliuri.-<ation  of,  766. 

Alkalis,  chemical  technology  of ,  85  1. 

Alkalo'id,  a  new  volatile,  8])igelin(',  1153. 

Alkaloidal  substances  found  in  the  ani- 
mal organism  during  life,  294. 

Alkaloids,     cadaveric,     or      ptomaines, 
Selrni's,  chemical  nature  of,  1046. 

cinchona,  action  of  acetic  anhydride 

on,  615. 

action    of  hydrochloric  acid 

on,  615. 

estimation  of,  in  quinine  wine,  201. 

from  belladonna  and  Datura  stra- 
monium, 293. 

from  dita  bark,  418. 

influence  of,  on  digestion,  752. 

mydriatic  or  pupil  dilating,  446. 

nitroprussides  of,  401. 

of  Ais/onia  constricta,  623. 

of  cinchona  bark,  some,  constitu- 
tion of,  615. 

of  Peruvian  bark,  183. 

of  quinotum  of  Darjeeling,  1154. 

Alkaloids  and  peptones,  832. 

Alkyloxanthranols,  608. 

Allantoin,   occurrence   of,   in   vegetable 
organisms,  1061. 

AUoy  of  lead  iodide  witli  silver  iodide, 
expansion-coefficients  of,  966. 
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Alloy  of  lead  and  silver  in  crystals  from 

Kongsberg,  of,  353. 

of  platinum  and  iridium,  793. 

Allyl  alcohol,  black  residue  obtained  in 

the  prepamtion  of,  from  glycerol,  1122. 

heat  of  combustion  of,  9. 

moniod-,  242. 

monobrom-,  567. 

bromide,    monol»roin-,    conversion 

of,  into  monobromalivl  alcohol,  567. 

iodide,  567. 

saiitonate,  181. 

Allyl-dimethyl  carbinol,  heat  of  com- 
bustion ot,''871. 

Allvl-dipropyl  carbinol,  heat  of  com- 
bustion of,  871. 

Allylene  chloi'ide,  action  of  sodium  and 
carbonic  anhydride  on,  793. 

Allvlmethylpropylcarbiiiol,  402. 

Aloes  test,  liorntragei-'s,  946. 

Aisfonia  constricta,  alkaloids  of,  623. 

Alstonidine,  624. 

Alstonine  (chlorogenine),  623. 

Alum,  crystallisation  of,  878. 

reddish-white,  369. 

Alumina,  direct  estimation  of,  in  pre- 
sence of  iron,  760. 

estimation  of,  844. 

native  silicates  of,  synthetic  pro- 
duction of,  350. 

se))aration  of  iron  from,  10S2. 

Alumiuite,  991. 

from  Miihlhausen,  near  Krulup,  in 

Bohemia,  691. 

Aluminium,  gases  occluded  in,  350. 

reversal  of  the  lines  ol  the  vapour 

of,  957. 

separation  of,   from  iron,    method 

suggested  for,  6  15. 

separation  of,  from  iron  and  chro- 
mium, 1081. 

chloritle  and  bromide,  reactions  of, 

with  oi'gjinic  compounds,  398. 

sulj)liate,  free!  from  iron,  produc- 
tion of,  from  aluminous  minerals  con- 
taining iron,  6()6. 

])hosphate,  K)5. 

Alunogen,  5  16,  991. 
Amalgams,  881. 
Amaiine,  51 . 

dichroinate,  51. 

Amides,  oi'ganic,  action  of  hydi'ochloric 

acid  on  (preliminary),   12. 
Amidine  bases  from  dil)asic  acids,  284. 
Amido-acitls   derived  from   isohydroxy- 

valcrie  acid,  713. 
Amidobenzenes,    substituted,    action   of 

sulphuric  acid  on,  91. 
Amido-cinnamic   acids,   three    isomeric, 

169. 
Amido-compounds,     estimation    of,     in 

plants,  313. 
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Amidocumic  acid,  two  modifications  of, 

424. 
Amidophenolsulphonic  acids,  92. 
proof    of    the    identity   and 

isomerism  of  the  various,  92. 
Amines,  action  of  heat  on,  621. 

aromatic,     compounds     of,     with 

silver  nitrate  and  sulphate,  1129. 

ferrocyanides  of,  261. 

Ammonia,  action  of  methyl  bromide  on, 

1027. 
in  plants,  116. 

new   compounds   of    hydrobromic 

and  hydriodic  acids  with,  972. 

Ammonias,    compound,    separation    of, 

1025. 
Ammonium   bases,   action  of  heat   on, 

570,  745. 

borocitrates,  89. 

bromide,  some  properties  of,  682. 

carbonate,  414. 

chloride,     action      of     potassium 

nitrite  on,  788. 
citrate,  use  of,  in  examination  of 

phosphates  in  manure,  846. 
dichromate,  action  of  hydrofluoric 

acid  on,  225. 

dihvdrosulphide,  vapour  of,  673. 

■ ferric  oxalate,  714. 

ferrous  oxalate,  714. 

hydroxylamine  platinocyanide,  708. 

picrate,  heat  of  formation  of,  969. 

rhodio-chloi'ide,  514. 

salts,   apparatus   for   showing  the 

dissociation  of,  343. 

r-  selenates,  new,  1100. 

silico-niolybdate,  880. 

tetrachrorcate,  352. 

Amphibole  from  Amelia  Co.,  Virginia, 

analysis  of,  538. 
Amygdalic  tropeine,  420. 
Amyl  bromide,  action  of,   on  dimethyl- 
aniline,  584. 

chloride,  heat  of  formation  of,  9. 

chloroxalate,  action  of,  on  benzene, 

toluene,  naphthalene,  and  orthonitro- 

toluene,  731. 
Amylamine  hydrochloride,  inactive,  33. 
Amylamines  from  inactive  amyl  alcohol, 

33. 
Amjlanthracene,  736. 

dihydride,  100. 

Amylanthradihydride,  609. 

Amylene,   brom-,   action    of    sulphuric 

acid  on,  1114. 
nitro-,  preparation  and  properties 

of,  1115. 
Amylhydroanthranol,  737. 
Amylmonobromanthracene,  736. 
Amylmonochloranthracence,  737. 
Amylolytic   activity   of    pancreatic   ex- 
tracts, estimation  of,  1051. 


Arayloxyanthranol,  preparation  and  deri- 
vatives of,  608. 

chloride,  609. 

Amyloxya.nthrone,  100. 

dinitro-,  100. 

Analcime,  996. 

artificial,  25. 

Anamirtin,  286. 

Andalusite  from  Brazil,  25. 

Andradite,  991. 

Anethol,  action  of   chlorochromic  acid 
on,  583. 

action  of  nitrous  acid  on,  167. 

Angelic  acid,   hydriod-,    action  of  zinc 
and  sulphuric  acid  on,  1126. 

Anglesites  of  Sardinia,  crystalline  forms 
of,  397. 

Anhydrobenzamidoparatoluic  acid,  93. 

Anhydrobenzamidoethylenorthoamido- 
pbenyl  ether,  1138. 

Anhydrobenzoyldiamidobenzene  and  its 
nitro-  and  amido-compounds,  1131. 

Anhydro-compounds,  1130. 

Anhydrodiamidoparatolylxylene,   oxida- 
tion of,  94. 

Anhydrosulphamine-isophthalic  acid  and 
its  salts,  51,  1038. 

Anhvdrosulphamineuvitic  acid,  430. 

Anhydrotolyldiamidobenzene,  93. 

Anhydrotoiylketamine,  93. 

Aniline,  butylation  of,  898. 

ferrocyanide,     acid    and    neutral, 

261. 

liydrochloride,   action   of   isobutyl 

alcohol  on,  898. 

mucate,  dry  distillation  of,  721. 

platinocyanide,  7o8. 

silver  sulphate,  1129. 

Aniline-black,  preparation  of,  1186. 

Anilme-colours,    detection    of,    in    red 
wine,  659. 

Anilines,  nitro- 

Aniluvitonic 
278. 

Animal   body,   elimination  of  nitrogen 
from,  451. 

phenol  ethers  in,  631. 

charcoal,  action  of,    in   the  sugar 

manufacture,  127. 

economy,  phenol  in,  114. 

— —  heat,  1049. 

liquids,  sterilisation  of,  835. 

organism   during    life,    alkalo'fdal 

substances  found  in,  294. 

— ■ oxidation  of  aromatic  hydro- 
carbons in,  632. 

living,    relation   between  the 

molecular  properties  of  inorganic 
compounds  and  their  action  on, 
629. 

system,   behaviour    of    fungi    in, 

930. 


preparation  of,  1130. 
acid,      constitution      of, 
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Animal  tissues,  presence  of  alcohol  in, 
928. 

Animals,  feeding,  importance  of  in- 
organic salts  in,  1050. 

influence    of    light    on    chemical 

action  in,  833. 

Anisil,  421. 

Anisilic  acid,  421. 

AnisoTn,  421. 

Anorthite,  analysis  of,  608, 

production  of,  by  the   fires  in  the 

coal  beds  at  Commentry,  690, 
Anthrosiderite,  990. 
Anthracene,  action  of  nitrogen  peroxide 

on,  584. 
combinations  of,  with  the  oxides  of 

nitrogen,  99. 
formation  of,  from  anthraquinone, 

607. 
synthesis  of,  from  orthobromoben- 

zyl  bromide,  822. 

synthesis  of  homologucs  of,  736. 

• tetrachlor-,  99. 

tribrom-,   action  of  nitric  acid  on, 

738. 
dihydride,  609. 

action    of    nitric    acid    on, 

606. 

nitrate,  99. 

tetrabromide,    dibrom-,    action   of 

nitric  acid  on,  738. 

tetrachloride,  dichlor-,  99. 

vViithracite,   occurrence   of,    in    an  iron 

mine  in  Nordberg,  Sweden,  359. 
Anthraquinone,  amido-,  737. 

deriviitivcs  of,  100,  737. 

a-d iamjdo-,  738. 

a-dinitro-,  737. 

dinitrotetrabrom-,  738. 

mononitro-,  737. 

mononitromonobrom-,  738. 

Anthraquinonedimeth}lamidophenyl- 

sulphone,  52. 
Anthraquinonesulphamide,  52. 
Anthroquinonesulplianilide,  52. 
Anthraquinonesulphonic     acid,   deriva- 
tives of,  51. 

chloride,  51. 

Anthrone,  diiiitro-,  607. 

ethylnitro-,  607. 

nitroso-,  99,  607. 

nitronitroso-,  607. 

Anthrophyllite,   supposed,    analysis    of, 

698. 
Antimonious  acid  in  a  vesuvian  product, 

518. 
Antimonious   oxide,   isodimorphism   of, 

791. 
Antimony,  atomic  weight  of,  78,  512. 
oxidation     of     hydrochloric     acid 

solutions  of,  in  the  atmosphere,  513. 
separation  of  tungsten  from,  1171. 


I  Antimony  oxide,  discovery  of,  in  exten- 
sive lodes  at  Sonora,  Mexico,  518. 

phosphenyl  superchloride,  98. 

Antimony-glance,  crystallography  of, 
397. 

Apatite,  Canadian,  525. 

Apatite-bearing  veins  of  Ottawa  Co., 
Quebec,  report  on  the  minerals  of,  542. 

Apatites,  550. 

containing  manganese,  analyses  of, 

364. 

Aphrodite,  990. 

Apo- bases  from  cinchona  alkaloids, 
action  of  acetic  anhydride  on,  617. 

from      cinchona      alkaloids, 

action  of  concentrated  hydrochloric 
acid  on,  and  the  original  alkaloids  re- 
spectively, 618. 

Apocatleiut',  614. 

ApocincliLniicine,  617. 

Apocinchonidine,  616. 

Apocinchonine,  617. 

Apoconquinine,  616. 

Apoph}  llic  acid,  1 10. 

Apophyllitc,  crystalline  structure  of,  397. 

crystallography  of,  397. 

Apoquinamine,  and  its  salts,  923,  924. 

Apoquinnie,  616. 

Apjmratus  for  showing  the  dissociation 
of  ammonium  salts,  313. 

for  skimnung  milk,  129. 

for  studying  the  diffusion  of  carbon 

bisulphide  in  the  ground,  650. 

for   the   collection  of  nitrogen  in 

elementary  analysis,  192. 

for  the  estimation  of  nitrogerj  in 

organic  compounds,  192. 

new,  for  use  in  gas  analysis,  939. 

Apple  tree,  alcoholic  fermentation  in  the 

roots  of,  115. 
Aqueous  vapour,  tension  of,  in  presence 

of  dilferent  hygroscopic  bodies,  782. 
Arabinose,  795. 

and  lactose,  identity  of,  213, 

Arable  land,  manuring  experiments  on, 

61. 
Aralia  !ij)inofta,  105. 
Araliretm,  106. 
Anilein,  106. 
Arbutin,  action  of  heat  on,  439, 

constitution  of,  610. 

Arctolite,  1U06. 

Arfvedsonite,  and  some  allied  minerals, 

chemical  composition  of,  552. 
Argento-antinionious      tartrate      (silver 

emetic),  419. 
Aromatic  acids,   direct    introduction  of 

carboxyl-groups  into,  Pai-t  iV,  1140. 
tertiary    bases,    condensation 

products  of,  587, 
Aromatic    bases,  condensation-products 

of,  587. 
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Arsenates,  a  new  series  of,  1101. 

from  Joachimsthal,  532. 

Arsenic,  chemical  toxicology  of,  311. 

detection    and    estimation    of,   in 

organic  matter,  648. 

detection,  estimation,  and  separa- 
tion of,  195. 

distribution  of,  in  the  animal  body, 

1082. 

estimation  of,  as  magnesium  pyro- 

arsenate,  467. 

metallic,  use  of  baryta  to  obtain, 

from  arsenious  oxide  and  arsenic  sul- 
phides, 467. 

occurrence      of,     in      commercial 

caustic  soda,  856. 

separation  of  tungsten  from,  1171. 

Arsenious  acid,  new  method  for  the 
estimation  of,  in  the  presence  of 
arsenic  acid,  195. 

oxide,  isodimorphism  of,  791. 

sulphide  as  a  poison,  and  its  im- 
portance in  judicial  cases,  123. 

•    behaviour   of,   with  iodine, 

at  high  temperatures,  686. 

Arsenobenzene,  722. 

iod-,  723. 

Arsenonapthalene,  723. 

Arsenosiderite,  99  L. 

Arsinobenzoic  acid,  and  its  salts,  168. 

Ash  in  coal  and  coke,  estimation  of, 
196. 

of  light-coloured  cod  liver  oil,  124. 

of  various  parts  of  a  plant,  837. 

Asparagine,  estimation  of,  761. 

estimation  of,  in  plants,  313. 

optical  rotatory  power  of,  in  dif- 
ferent solvents,  801. 

Aspartic  acid,  optical  rotatory  power  of, 
in  different  solvents,  801. 

Aspidium  rigldum,  1152. 

Aspidosperma  Quebracho,  bark  of,  294. 

Aspidosperminrt,  108. 

and  paytine,  supposed  identity  of, 

622. 

Aspirator,  simple,  192. 

Atacamite,  991. 

from  Chili,  551. 

action  of  dilute  potash  on,  7. 

and  the  corresponding  oxychloride 

of  copper,  thermic  relations  of,  7. 

Atmosphere,  grains  of  silica  and  micro- 
cocci in,  645. 

observations  on,  made  with  thallium 

papers,  20. 

Atom,  multivalent,  so-called  differences 
in  the  quantivalence  of,  679. 

Atomic  migration,  4(i0. 

Atroelyceric  acid  and  its  salts,  428. 

Atrolactic  acid,  427. 

dibrom-,  814. 

Atronic  acid,  426, 


Atroninsulphone,  427. 

Atronol,  426. 

Atronolsulphonic    acid    and    its     sails, 

426. 
Atronylenesulphonic  acid,  427. 
Atropic   acid,   additive    compounds    of, 

425, 1143. 
Atropine,  293. 

action  of  nitric  acid  on,  293. 

Augite,  analysis  of,  543. 

slag-like,  990. 

Aurantia,  41. 
Aurin,  900. 

action  of  ammonia  on,  725. 

oxidised,  725,  900. 

Australian  currant  {Leptomeria  acida), 

acids  of,  1033. 
Autunite,  531. 

Azelaic  acid  and  its  salts,  578. 
Azelaic  and  suberic  acids,  separation  and 

properties  of  mixtures  of,  891. 
Azobenzene,  preparation  of,  909. 
Azobenzenecresolsulphonic  acid,  42. 
Azobenzenediamidotoluene,  42. 
Azobenzenehj-droxybenzoic  acid,  41. 
Azobenzenemonosulphonic    acid,   action 

of  sulphuretted  hydrogen  on,  907. 
Azo-compounds,  nomenclature  of  some, 

163. 
Azo-conydrine,  746. 
Azo-diphenyl,  175. 
Azo- ethane,  nitroso-,  895. 
Azonaphtlialene,  diarnido-,  42. 
Azoxydiphenyl,  175. 
Azotometer,  use  of,  for  agricultural  in- 
vestigations, 464. 


B. 

Bacteria,  interference  of,  with  brewing, 
1090. 

Bacterium  termo,  1021. 

Baeyer's  process  for  the  synthesis  of  in* 
digotin,  98. 

Baking  powder,  132. 

Barbituric  acid,  1033. 

monobromamido-,  801. 

Bariochromic  oxalate,  1031. 

Bariochromiopotassic  oxalate,  1031. 

Barium,  estimation  of,  as  chromate, 
848. 

bicarbonate,  dissociation  of,  1096. 

cinnamate,  598. 

—. —  oxides,  action  of  carbonic  anhy- 
dride on,  878. 

oxychloride,  979. 

silicate,  crystalline  hydrated,  683. 

Bark  of  Alstonia  spectabilis,  alkalo'ids 
from,  447. 
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Jiark  of  Aspidosperma  Quebracho,  294. 

Bark  of  Samhucus  canadensis.  11 G3. 

Bar'iey,  continuous  cropping  of,  638. 

manuring,  with  saltpetre,  938. 

spring,  as  green  fodder,  755. 

■  summer,    manuring    experiments, 

with,  1077. 

valuation  of,  940. 

Barsowite,  375. 

Barytes,  698. 

Bas-alt  of  the  Persanyer  Grehirge,  mine- 
ral and  rock  enclosures  in,  703. 

Basalt-tufa  from  Reps  in  Transylvania, 
on  the  bombs  ("Auswiirflinge")  in, 
703. 

Base,  C17H22N.21,  and  its  derivatives, 
587. 

green,  C..4TT04N2O2,  587,  588. 

NC7Hi5,'62i. 

liases  isomeric  Avith  hpidine,  919. 

of  the  oxalic  series,  572. 

primary  aromatic,  condensation- 
products  of,  589. 

tertiary   aromatic,    and    alcohols, 

products  from,  588. 

volatile   organic,  a  new  series  of, 

895. 

Bast  fibres,  1121. 
Bastnasite  from  Colorado,  361. 
Batteries,  improvements  in,  1092. 
Beans,  field-,  and  lupines,  comparison  of 

the  influence  of,  on  the  production  of 

milk,  927. 
Beauxite,  900. 
Beckerite,  687. 
Beech-wood  tar,   occurrence  of  a   fatty 

acid  in  the  parafiin  of,  219. 
Beer,  estimation  of  glycerol  in,  470. 
influence  of  malt  on    the    quality 

and  keeping  properties  of,  1090. 

influence  of,  on  digestion,  732. 

influence  of  oxygen  on  the  clarifv- 

ing  of,  951. 

prevention  of    the   occurrence   of 

lactic  acid  in,  857. 

use  of  maize  in  tlie  preparation  of, 

330. 
B.'ct,    composition  of   "difl'usion"    and 

*'  press  "  residues  from,  301. 
cultivation  of,  60,  117. 

experiments  with  various  kinds  of, 

GO,  301. 

influence  of  heat  on  the  growth  of, 

633. 
influence  of  light  on  the  growth  of, 

930. 

manuring    experiments   with,    61, 

1078. 

manuring  of,  61,  938. 

Scheibler's   method  of  estimating 

sugar  in,  851. 

stable-dung  as  manure  for,  842. 


Beet,  value  constant  for,  851. 
Beet-leaves,    chances    produced    in,    by 

fermentation,  302. 
Beet-molasses,  analyses  of,  1089. 

new  fermentation  of,  770. 

Beetroot-juiie,  purification  of,  951. 

Beet  seeds,  analysis  of,  757. 

Beet  -  sickness      in      soils,      cause    of, 

634. 
Beet-sugar     manufacture,    preservation 

of  diffusion  residues  from,  932. 
occurrence  of  malonic  acid  in 

the  manufacture  of,  800. 
Beets,  ijifluence  of  frost  on  the  analyses 

of,  1084. 
Belladonna,  alkaloids  from,  293. 
Benzalclehyde,  action  of  acetone  on,  in 

presence  of  alkalis,  889. 
action  of  nascent  hydrocyanic  acid 

on,  277. 
compounds  of  acetone  and  methyl 

oxide  with,  422. 

orthomcthoxypara-,  271. 

orthomethoxyparahydroxy-,  271. 

preparation  of,  423. 

with  ethyl  acetate,  condensation  of, 

405. 
with  ethyl  malonate,  condeiisation 

of,  405. 
Benzamidonaphthalenes,      nitro-,      and 

amido-,  1132. 
Bcnzanilide,    metanitro-,    separation  of, 

from  its  isomerides,  1130, 

•  paramido-,  1130. 

BiMizanilides,    ortho-     and    para-uitro-, 

1130. 
Benzarseniodide,  904. 
Benzarsenious  acid,  904. 
Bcnzarsinic    acid    and    its   derivatives, 

903. 
Benzene,  495. 
action    of    amyl    chloroxalate   on, 

731. 

clilorochromic  acid  on,  583. 

hydrogenised   palladium   on, 

899. 
nascent  oxygen,  in  presence  of 

water  on,  899. 

ozone,  nascent    oxygen,    and 

hydrogen  peroxide  on,  719.' 

phosphorus    trichloride    on, 

91. 

bi'omo-,   action   of  chlorochromic 

acid  on,  583, 

removal  of  carbon  bisulphide 

from,  770,  950. 

constitution  of,  89. 

ci-ude  roal-tar,  certain  volatile  pro- 
ducts iu,  1128. 

■ derivatives,  nitrogenous  methyl- 
ated, oxidation  of,  93. 

diazo-amido-,  202, 
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Benzene,  di-  and  tri-nitro-,  oxidation  of, 
261. 

formula  of,  159. 

heat  of  combustion  of,  135. 

illuminating  power  of,  329. 

nitro-,  action  of  chlorochromic  acid 

on,  583. 

paradiamido-,  and   its  hydrochlo- 
ride, 1130. 

paradibromo-,    action    of     chloro- 
chromic acid  on,  583. 

paradichloro-,  98. 

Benzene-vapour,  estimation  of,  in  coal- 
gas,  850. 

Benzene  and  dipropargyl,  comparison  of 
719. 

Benzenedisulphonie  chloride,  meta 
chloronitro-,  902. 

Benzenesulphonic  acid,  metachloronitro- 
derivatives  of,  902. 

orthochloro-,    derivatives   of 

902. 

Benzenesulphonic  acids,  bromortho 
nitro-,  174. 

metachloronitro-,  and   meta 

chloramido-,  1037. 

Benzenylamidotoluenemercaptan,  597. 

Benzerythrene,  435. 

Benzhydryl  acetate,  596. 

Benzhydrylaraine,  279. 

Benzidine,  907,  909. 

action  of  chlorine  and  bromine  on, 

605. 

preparation  of,  909. 

reactions  of,  605. 

tetrabromo-,  605. 

Benzidinedisulphonic  acid  and  its  salts, 
428. 

Benzil,  dinitro-,  new  isoraeride  of, 
422. 

Benzoic  acid,  acetylortharaido-,  735. 

monobromacetylorthamido-, 

735. 

ortho  -  allometa  -  dibromo-, 

814. 

ortho-metadibromo-,  and   its 

salts,  814. 

orthonitro-,  action  of  bro- 
mine on,  814. 

• paranitro-,  action  of  bromine 

on,  729. 

preparation  of,  423. 

preparation  of,  from  benzoyl 

trichloride  and  water,  323. 

acids,   nitrosulpho-,    and   some   of 

their  derivatives,  1144. 

chloride  and  titanium  tetrachlor- 
ide, combination  of,  273. 

ether,  preparation  of,  423. 

Benzoin,  Palembang,  101. 
Benzoline,  explosion  of,  1181. 
Benzoloue,  591. 


Benzonitrile,  action  of    nascent  hydi 

gen  on,  262, 
Benzoparamidobenzoic  acid,  94. 
Benzoparatoluide,  amidonitro-,  1132. 

diamido-,  and  its  salts,  1132. 

metamido-,  action  of  benzoic  chloj 

ide  on,  1131. 
Benzoparatoluides,  nitro-,  1131. 
Benzophenone,    preparation     of,    froT 

phenyl  benzoate,  423. 
Benzophosphinic  acid,  and  its  salts,  603. 

chloride,  604. 

j8-Benzopinacolin,  434. 
Benzorthoamidobenzoic  acid,  94. 
Benzostilbene,  591. 
Benzotoluidine,  oxidation  of,  94. 
Benzotrichloride,    compounds   of,    with 
phenols  and  tertiary  aromatic  bases, 
165. 
Benzoylazotide,  820. 
Benzoyl    cyanide    and    its    derivatives, 

nitration  of,  814. 
Benzoyl-/3-naphthalide,  606. 
Benzoylamido-diphenyl,  176. 
Benzoylamidoethyleneorthonitrophenyl 

ether,  1138. 
Benzoylbenzoic  acid,  600. 
Benzoyldimethylaniline,  165,  587. 
Benzoyldimethylorthotoluidine,  587. 
a-Benzoylnaphthylphenylamine,  176. 
Benzoylpropionic    acid,     synthesis     of, 

273. 
Benzpinacolin,  813. 
Benzpinacone,  813. 
Benzyl  alcohol,  parachloro-,  803. 

bromide,    orthobromo-,    synthesis 

of  anthracene  and  phenanthrene  from, 
822. 

chloride,   action  of  chlorochromic 

acid  on,  581. 

• chloro-,  803. 

chloTomalonate,  168. 

compounds,  parachloro-,  803,  806. 

cyanide,  action  of  bromine  on,  at 

high  temperatures,  47. 

parachloro-,  803. 

disulphide,  parachloro-,  807. 

disulpho-dioxide,  parachloro-,  808. 

mercaptan,  parachloro-,  807. 

^-naphthyl  ether,  724. 

ortho-  and  para-cresyl  ether,  and 

nitration  of,  724. 

phenyl    ether,   and    nitration    of, 

723. 

mercaptide,   parachloro-,   mercury 

salt  of,  807. 

sulphide,  parachloro-,  807. 

thiocyanate,  parachloro-,  804. 

Benzylamine,  mono-,  di-,  and  tri-,  262. 
Benzylamines,    parachloro-,    and    their 

salt?,  804. 
Benzylcinchonine,  290. 
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Benzylcinchonine,  benzylchloride,  290. 
Benzylenedichlorochromic  acid,  581. 
Benzylene-dichromous     acid,      chloro-, 

581. 
Benzyl  hydroxymalonic  acid,  168. 
Benzylidene-isopropylidenacetone,  423. 
Benzylidene-mesityl  oxide,  423. 
Benzylpyrroline,    and     its     derivatives, 

721. 
Benzylsulphone,  diparachloro-,  807. 
Benzvlsulphonic  acid,  parachloro-,  and 

its'salts,  806. 
Berthierite,  990. 
Beryl,   a   new    variety   of,    from   Elba, 

1009. 
Beryls,  from  Alexfi.nder  Co.,  1110. 
Beth-a-Barra  wood,    colouring    matters 

from,  1042. 
Beurre  de  margarine,  209. 
Bicalcium  phosphate,  decomposition  of, 

683. 
influence  of  ammonia  on  the 

estimation  of,  759. 
Biebrich  scarlet,  178. 
Biguanide,  synthesis  of,  896. 
Biiianic  acid,  and  its  salts,  750. 
Biliary  acids  in  toxicological  researches, 

1046. 
Bilirubin,  artificial   production    of    tlie 

colouring   matters    of    human    urine 

from,  1056. 
Biscuits,  forage,  analysis  of,  637. 
Bismuth,  argentiferous,  recrystallisation 

of,  354. 

native,  548,  688. 

minerals,      from      Nordmark,      in 

Wermland,  688. 
ores   of  Bolivia,  Peru,  and  Cliili, 

998. 

peroxide,  specific  gravity  of,  220. 

subnitrate,  141. 

analysis  of,  196. 

Bismuth-glance,  548. 
Bismutliite,  363,  992. 
Bjelkite,  688. 

Black  earth  of  Russia,  1070. 
Blastoderm  of  the  cluck.     Does  glyco- 
gen occur  in  it  ?  629. 
Blood,  effect  of  Mate  on  the  gases  in, 

1051. 
influence  of  the  continued  use  of 

sodium  carbonate  on  the  composition 

of,  1161. 
,- menstrual,   abnormal    presence   of 

uric  acid  in,  1161. 

physical  chemistry  of.  111. 

Blood-cry^tals,  751. 

Blood  solution,  reduced,  preparation  of, 

112. 
Blowpipe  deposits,  thin,  colours  of,  489. 
Blue  milk,  1055. 
■— —  sodulite,  iadeite,  990. 


Bodies,  union  of,  by  pressure,  498. 

Bog  butter,  composition  of,  982. 

Bo^^head  coal  from  Resiutta,  688. 

Boiler  incrustation,  328. 

Boiling  points,  Kopp's  law  of  constant 
difference  of,  and  vapour-tensions  of 
homologous  series,  71. 

law  of  corresponding,  71. 

simjile  method  of  determin- 
ing, 642. 

Bolivite,  998. 

Bombs  ("  Auswiirflinge")  in  the  basalt- 
tufa  from  Reps  in  Transylvania,  703. 

Boraeite,  397. 

Borax,  influence  of,  on  the  decomposi- 
tion of  protei'ds,  453. 

Boric  acid,  existence  of,  in  saline  lakes 
and  natural  saline  waters,  1019. 

Borntriiger's  aloes  test,  946. 

Borocitrates,  88. 

Boro-decitungstic  acid  and  its  sodium 
salts,  23. 

Boro-duodecitungstic  acid,  24. 

Boron,  position  of,  in  the  series  of  ele- 
mentary bodies,  20. 

■ oxytricliloride,  attempts  to  pre- 
paid, 682. 

and  hydrogen,  solid  compounds  of, 

507. 

Bowerite  from  New  Zealand,  377. 

Bovvlingite,  990. 

Braga-beer,  preparation  of,  857. 

Braiidisite,  233. 

Brandy  distillery  residues,  composition 
of,  757. 

Breccia,  volcanic,  useful  for  a  top  dres- 
sing, 1016. 

Breunnerite,  examination  of,  523. 

Brewers'  grains,  method  of  pressing, 
951. 

Brewing,  interference  of  bacteria  with, 
1090. 

Bronianil,  1136. 

Bromine,  gaseous,  specific  heat  of,  784. 

solution  of,  as  a  reagent,  193. 

lironioforni,  155. 

Brookite,  236. 

Brucine,  749. 

dinitro-,  749. 

Brucite,  698. 

Buckwheat,  analysis  of,  1164. 

Bunt  spores,  influence  of  temperature 
on  the  germination  of,  455. 

Butane,  dinitro-,  1021. 

tertiary  bromo-,  action  of  triethyl- 

amine  on,  1025. 

liutenylglycerol,  and  its  derivatives,  711. 

Butter,  953. 

• efl'ect  of  oxygen  on  the  qui.lity  of, 

1184. 

estimation   of  the   insoluble   fatty 

acids  in,  201. 
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Butter,  Tiemann's  process  for  the  manu- 
ture  of,  952. 

. analysis,  66. 

Butylanthradihydride,  609. 

Eutylbenzene,  amido-,  898. 

hydrochloride,  amido-,  8^8. 

Butylchloral  hydrate,  dissociation  of, 
407. 

Butylene,  nitro-,  action  of  strong  hydro- 
chloric acid  on,  1115. 

and  some  of  its  homologues, 

1114. 

dinitril?  1114. 

Butyloxanthranol,  609. 

cliloride,  610. 

Butyl pht-nol,  898. 

Butyric  acid,  compound  of  calcium 
chloride  -jvith,  712. 

conversion   of  ethyl   acetate 

into,  249. 

decomposition  of,  by  zinc- 
dust,  142. 

.  a^-dibromo-,  798. 

tribromo-,  799. 

Butyrone,  decomposition  of,  by  zinc- 
dust,  142. 


Cabrerite  from  Laurium,  note  on,  691. 

Cacholong,  992. 

Cacochlor  (lithiophorite) ,  363. 

Cacostrychnine,  748. 

•Cacoteline,  749. 

Cacoxene,  526,  991. 

Cadmium,  separation  of  zinc  from,  849. 

use  of,  in  calico-printing,  1185. 

borotungstate,    a   solution   of,    of 

density    328,    suitable    for     mineral 
analysis,  1168. 

• oxy  cyanides,  1116. 

sulphide,    solubility    of,  in  ammo- 
nium sulphide,  941. 

tungstoborate,  879. 

Caffeidine,  747. 

ethiodide,  747. 

hydrochloride,  747. 

CafPeine,  614. 

and  its  salts,  746,  747. 

bromo-,  614. 

citrate  of,  447. 

Calico-printing,    use    of    cadmium     in, 

1185. 
Culc  il  €  996, 997. 

crystallographic  notice  of,  232. 

Calcium    bicarbonate,     dissociation     of, 

1096. 
— —  carbonate,  bibasic,  348. 
cliloride,   compound   of,    with   the 

fatty  acids,  712. 


1 


Calcium  chloride,  hydrates  of,  878. 
chromate,  ciystallised,  preparation 

of,  352. 

cinnamate,  598. 

dichloracetate,  575. 

glyoxylate,  575. 

isobutyrate,  dry  distillation  of,  35. 

phosphate,    treatment    of    mineral 

and  other  substances  containing  small 

quantities  of,  665. 
succinate,    decomposition     of,    by 

heat,  1031. 

titanate,  a  new,  371. 

and    sodium,    crystallised    double 

sulphate  of,  509. 
Calcspar  in   basalt- tufa    from    Owener 

Bolle,  998. 

twins,  artificial,  397. 

Calomel,  stability  of,  512. 

Calves,  results  of   fattening  them  with 

skim  milk,  297. 
Calycic  acid,  180. 
Calycin,  180. 
Camphic  acid,  1041. 
Campho-carboxylic  acid,  1041. 
Camphor,  bromnicro-,  438. 

combination   of    chloral    hydrate 

with,  180. 

cyano-,  1041. 

Hquid,  438. 

new  property  of,  438. 

nitro-,  action  of  bromine  and  chlo- 
rine on,  438. 

oxidation-products  of,  438. 

reduction-products  of,  100. 

Campliorethylimide,  284. 

Camphorethylimidethylimidine  and  its 
derivatives,  284. 

Camphoric  acid,  1042. 

Cananga  oil,  916. 

Cane-sugar,  adulteration  of,  with  glu- 
cose, 1089. 

commercial,    detection      of 

starch-sugar  mechanically  mixed  with, 
654. 

optical  rotatory    power  of, 

in  alkaline  solutions,  1023. 

recovery  of,  from  molasses  by 

fermentation,  480. 

rotation  constants  of,  1023. 

specific  rotation  of,  in  dif- 
ferent solvents,  243. 

specific  rotatory  power  of,  653. 

strobometric  observations  on 

the  inversion  of,  by  concentrated 
hydrjchloric  acid  at  the  ordinary 
temperature,  243. 

Cane-sugars,  influence  of  succinic  acid 
on  the  fermentation  of,  836. 

Cape  tea,  441,  443. 

Caproic  acid,  normal,  heat  of  combustion 
of,  872. 
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Carbamidacetosulphonic  acid,  a  new 
derivative  of  tliioLydantoin,  257. 

Carbamido-carbamindithioglycollic  acid, 
715. 

Carbaminthioglycollic  acid  and  thiocya- 
nacetic  acid,  a  compound  of,  715. 

Carica  papaya,  58. 

Carbocincheromonic  acid,  744. 

Carbogkicusic  acid,  1033. 

Carbohydrates  and  their  derivatives, 
optical  rotatory  power  of,  245. 

certain,  relation  between  crystal- 
line form  and  rotatoi'y  power  of, 
245. 

multiples    in  the    optical    rotary 

powers  of,  147. 

Carbon,  adamantine,  or  diamond,  pre- 
paration of,  682. 

elasticity  and  electric  conductivity 

of,  776. 

magnitudes  of  atfmity  in,  679. 

native,   new  variety  of,   being  the 

highest  known  member  of  the  series 
of  amorphous  carbons,  357. 

note  on,  and  history  of  the  spectrum 

of,  957. 

organic,  estimation  of,  in   potable 

waters,  196. 

• quantivalence  of,  679. 

• refractive  equivalents  of,  in  organic 

compounds,  958. 

■ spectra  of  the  compounds  of,  with 

hydrogen  and  nitrogen,  957. 

Carbon  bisulphide,  action  of  antimony 
pentachloride  on,  239. 

a])paratus    for   studying   the 

diffusion  of,  in  the  ground,  650. 

estimation  of  small  quantities 

of,  308. 

purification  of,  800. 

removal  of,  from  commercial 

benzene,  770,  950. 

■ solid  preparation  of,  for  vines, 

482. 

solubility  of,  in  water,  580. 

Carbon  chlorides,  action  of  molecular  sil- 
ver on,  707. 

compounds,  action  of  nitrogen  per- 
oxide on,  584. 

heat  of  combustion   of,  10, 

135,  219. 

molecular  rotatory  power  of, 

215. 

• refraction    equivalents    of, 

333. 

relations  between  the  physi- 
cal properties  of,  and  their  chemical 
constitution,  15. 

rotatory  power  of,  709. 

union  of,  by  pressure,  503. 

various,  heat  of  formation  of, 

870. 
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Carbon  in  steel,  condition  of,  and  the 
effect     of    "  hardening "      upon    it, 

478. 

varying  condition  of,  and  its 

influence  on  Eggertz's  coloration  pro- 
cess, 466. 

tetrachloride,  action  of  molecular 

silver  on,  707. 

Carbonic  acid,  combined,  use  of  a  new 
derivative  of  gallic  acid  as  an  indica- 
tor for  the  estimation  of,  815. 

ethereal  salts  of,  251. 

ethereal    salts    of,  action   of 

phosphorous  pentacliloride  on,  253. 

in  the  breath,  new  demon- 
stration of,  1175. 

in  water,  use  of  Nessler's  test 

for    ammonia    for   the    detection    of, 

910. 
tetrabasic,  ethereal   salts  of, 

253. 
anhydride,  action  of,  on  potassium 

iodide    and    on     ozonoscopic    papers, 

975. 

atmospheric,  a  source  of,  72. 

■ ■ atmospheric,  rapid  estimation 

of,  204. 
combination  of  sodium  oxide 

with,  348. 
compressibility  of,  under  low 

pressures   and  at   high  temperatures, 

1094. 
— ' constancy  of   the  proportion 

of,  in  the  atmosphere,  19. 
diurnal   variation   of,    in  the 

air,  974. 

• estimation  of,  943. 

estiuuition  of,  in  air,  468. 

evolution  of,  by  plant  roots, 

931. 

inlkience    of    an    increased 

qxiantity  of,  on  the  growth  of  plants, 
1060, 

• influence   of    light    on    the 

liberation  of,  by  plants,  1060. 

of  the  atmosphere,  absorption 

of  the  sun's  rays  by,  489. 

proportion  of,  in  the  air,  875. 

specti'um  of,  861. 

ethers,  chloro-,  251. 

oxide  in  the  air  of  rooms,  318. 

poisoning  by,  1086. 

Carbonylthio('arbanili(l(>,  905. 
Carbonyltliiocarbotoluidide,  906. 
Carbostyril,  169,  171. 

amido-,  598. 

Carboxyl,    direct   introduction   of,    into 

phenols  and  aromatic  acids,  265, 1 140. 
Carpholite,  990. 
Carvacrol,  95. 
Cassia    occidentalis    from    Martinique, 

seeds  of,  483. 
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Cassitfrite  or  tinstone,  382,  995. 

Cast-iron,  action  of  soda  on,  126. 

malleable,  766. 

Catecliin,  acetyl  derivatives  of,  52. 

Catechol,  action  of  ethyl  chlorocarbonate 
on,  48. 

Caucasian  petroleum,  1020. 

Caustic  alkalis,  use  of  Nessler's  test  for 
ammonia  for  the  detection  of,  in  pre- 
sence of  carbonate,  940. 

soda,    commercial,    occurrence 

arsenic  and  vanadium  in,  856. 

Celestine     from     the     Muschelkalk 
Jxihnde,  near  Gottingen,  524. 

Cells,  polarised,  resistance  of,  958. 

Celluloid,  481. 

Cellulose,  acetic  derivatives  of,  709. 

Cement,  1180. 

contributions  to  our  knowledge  of, 

1088. 

Cementation-watt^rs,  769. 

Cements,  some,  composition  of,  ]181. 

Cereals,  fertilisation  of,  633. 

Cerite  metals,  distribution  of,  224. 

Cerium,  presence  of,  in  the  coal  measures 
of  St.  Etienne,  21. 

group,  absorption-spectra  of  some 

metals  of,  349. 

Cerusite,  crystallography  of,  232,  397. 

Cetylacetic  acid,  408. 

Cetylinalonic  acid,  408. 

Ceylonite,  376. 

Chabasite,  531,  696. 

twin-formation  and  optical  proper- 
ties of,  398. 

Chalcomenite,  a  new  mineral,  691. 

Chalybeate  spring,  Kingstead,  St.  Ed- 
munds, analysis  of  the  water  of, 
1112. 

Chassignite,  395. 

Cheese,  953. 

ripening  of,  1184. 

Tiemann's  process  for  the  manu- 
facture of,  952. 

Chemical  affinity,  17. 

determination  of,  783. 

determination  of,  in  terms  of 

electromotive  force,  959. 

• constitution  of  organic  compounds 

in  relation  to  their  reiractive  power 
and  density,  489. 

repulsion,  873,  971. 

Chenopodin  in  coal,  107. 

Chick,  does  glycogen  occur  in  the 
blastoderm  of  the  ?  629. 

Chiidrenite,  chemical  composition  of,  365. 

and   eosphorite,   relation  between, 

365. 

Chileite,  Domeyko's,  1108. 

Chinaethonic  acid,  631. 

Ohioracetic  chlorides,  action  of  zinc 
methide  on,  401. 


Chloral,   transformation   of,  into  mot 

chloral,  248. 

alcoholate,  675. 

heats  of  formation  of,  676. 

hydrate,     combination     of,     wi 

camphor,  180. 

heats  of  formation  of,  676. 

vapour  of,  573. 

Chlorates,   behaviour    of,  in    hot  solt 

tions,  322. 
Chlorides,   quantitative    estimation 

in  urine,  643. 
Chlorinated  compounds,  heat  of  formi 

tion  of,  674. 
Chlorine,  displacement  of,  by  bromiiM 

in  potassium  chloride  in  an  atmo8pher«|| 

of  nitrogen,  342. 

gaseous,  specific  heat  of,  784. 

preparation  of,  22. 

solution  of,  in  water,  784. 

vapour  density  of,  219. 

tetroxide,  boiling  point  of,  345. 

and  ethylene,   action  of  di 

fused  daylight  on,  399. 

trioxide,  506. 

Chlorite-spar,  234. 

Chlormelanite,  991, 

Chlorocarbonic  acid,  conversion  of,  into 

formic  acid,  248. 

ethers,  251. 

Chlorochromic    acid    as     an     oxidising 

agent,  581. 
Chloroform,  formation  of,  from  alcohol 

and  bleaching  powder,  566. 
Chlorogenine  (alstonine),  623. 
Chloropal,  992. 
Chlorphenols,    disinfecting    power    of, 

126. 
Chlorophyll,    influence   of   intermittent 

light  on  the  formation  of,  930. 
Choke-damp,  poisoning  by,  853. 
Cholanic  acid,  750. 

Tappeiner's,  926. 

Cholestene  (cholesterilene),401. 
Cholesterilene  (cholestene),  401. 
Cholestrophane,  747. 
Cholic  acid  containing  solid  fatty  acids, 

158. 
new  oxidation  -  product   of, 

624. 

oxidation  of,  294,  749,  926. 

Christophite  from  St.  Agnes,  Cornwall, 

360. 
Cliromammonium  compounds,  1104. 
Chromates,  crystallised,  jjreparation  of, 

352. 

volume  constitution  of,  137. 

Chrome-iron,  note  on,  690. 
Chrome-iron  ore,  estimation  of  chromium 

in,  942. 
Chromic    chloride,    formation    of    per- 
manently green  crystals  of,  352. 
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Chromite,  nodules  of,  in  meteoric  iron 
from  Cohahnila,  705. 

Chromium,  estimation  of,  in  chrome- 
iron  ore,  942, 

estimation   of,  in  iron    and  steel, 

646. 

reversal  of  the  lines  of  the  vapour 

of,  957. 

separation     of    aluminium     from, 

1081. 

volumetric  estimation  of,  in  pre- 
sence of  ferric  oxide  and  alumina, 
760. 

barium  oxalate,  576. 

oxides,  77. 

sesquioxide,  63. 

action  of  reagents  on,  21. 

sulphides,  225. 

Chromous  acetate,  preparation  of,  685. 

bromide,  iodide,  and  oxalate,  685. 

preparation     and    properties 

of,  685. 

chloride,  preparation  and  proper- 
ties of,  684. 

iodide,  preparation  of,  685. 

oxalate,  preparation  of,  685. 

sulphate,  preparation  and  proper- 
ties of,  684. 

Chrysunisic  acid,  724. 

Chrjsocolla,  932. 

Chrysoidine,  725. 

and  related  azo-colouring  matters, 

absorption  spectra  of,  591. 

Chunnos  potatoes  from  Peru,  932. 

Cinchamidine,  1045. 

Cinchomeronic  acid  and  its  salts,  290. 

Cinchona  bark,  constitution  of  some 
alkaloids  of,  615. 

Cinchonic  acid  derivatives,  742. 

Cinchonidine,  620. 

and  its  salts,  291, 

di-iod,alkyl-compounds  of,  183. 

ethyl  derivatives  of,  183. 

optical  estimation  of ,  in  commercial 

quinine  sulphate,  315. 

platinochloride,  922. 

puriim,   commercial,   cinchamidine 

in,  1046. 

quinate.  292. 

salicylate,  292. 

sulphate,  formula  of,  291. 

CHnchoiiine,  288. 

benzyl-derivatives  of,  290. 

distillation  of,  with  zinc,  446. 

ethyl-derivalives  of,  289. 

methyl-derivatives  of,  289. 

benzyl  chloride,  290. 

hydrate,  290. 

diethiodide,    and    the     action     of 

ammonia  on,  289,  290. 

dimethiodide,  289. 

ethyl  bromide,  289. 


Cinchonine,  methylbromide,  289. 

sulphates,  neutral  and  acid,  289. 

a-Cinchoninesulphonic  acid  and  its  salts, 

742. 
Cinchotine,  830. 

(hvdrocinohonine  of  Caventou  and 

Wilhii),  620. 

Cinder,  basic,  estimation  of,  in  manu- 
factured iron,  648. 

Cinnabar,  occurrence  of,  in  California 
and  Nevada,  689. 

Cinnainic  acid,  action  of  hydrochloric 
acid  on,  425. 

amido-,  separation  of  ortho-, 

from  para-,  171. 

dibromonitro-,  274. 

orthonitro-,    preparation    of, 

274. 

relation    of,    to    the     indigo 

group,  274. 

'  synthesis  of,  from  ethyl  malo- 

nate,  168. 

acids,  amido-,  action  of  reagents  on 

tlie  three  isomeric,  170. 

amido-,  three  isomeric,  169. 

chloride,  169. 

Cinuinnyl  cyanide,  169. 

Cinnamylformamide,  169. 

Cinnatriylformic  acid,  169. 

Circuit,  produced  by  the  reaction  cur- 
rent of  electrolysis,  and  by  evaporation 
and  condensation,  1092. 

Citraconic  acid,  416. 

derivatives  of,  1032. 

anhydride,  35,  1032. 

bromo-,  416. 

Citradihromopyrotartaric  acid,  decom- 
position of,  416. 

Citrate  of  eatreine,  447. 

Citric  acid,  action  of,  on  phosphates,  750. 

decomposition  of,  by  distilla- 
tion, 35. 

synthesis  of,  256. 

Chiv.  contribution  to  tlie  knowledge  of, 
32  t. 

for  ])orcelain,  composition  of,  321. 

goods,  477. 

Clinoi)hrit,e,  370. 

Clintonitc  gronp,  233. 

Clouds,  d\x>i,  and  fog,  relations  between, 
970. 

Clover  seed,  coloxir  of,  837. 

Clover  sickness,  755. 

Coal,  107. 

boghead,  from  Resiutta,  688. 

estimation  of  ash  in,  196. 

estimation  of  sulphur  in,  645. 

spontaneous  ignition  of,  482. 

Coal-dust,  inlluenco  of,  in  colliery  ex- 
plosions, 950. 

Coal-gas,  action  of  palladium,  rhodium, 
and  platinum  on,  706. 
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Coal-gas,    estimation    of    ethylene   and 

benzene-vapour  in,  850. 

poisoning  bv,  853. 

Coal-tar  colours,  identification  of,  659. 

Coals,  Canadian,  547. 

of    New   South   Wales,   inorganic 

constituents  of,  983. 
some  New  South  "Wales,  composi- 
tion of,  980. 
Cobalt,  qualitative  separation  of,  from 

nickel,  194. 

separation  of,  from  iron,  llVl. 

separation  of  nickel  from,  1082. 

amides,  1106. 

oxides,  77. 

salts,  absorption  spectra  of,  486, 957. 

Cobaltiferous    gersdorffite   from    Bena- 

hanis,  province  of  Malaga,  1110. 
Cocculin,  741. 
Cocculus   indicus,  constituents    of    the 

seeds  of,  740. 
Coccus  red,  130. 

Cocoa-nut  meal,  analysis  of,  301. 
Cod  liver   oil,    iodine-iron,   analysis   of, 

124. 
iodine-iron,  preparation 

of,  131. 
light-coloured,    ash    of, 

124. 
Codeine,  829. 

methiodide,  829. 

Codethylene,  829. 
Codomethylene,  829. 
Coffee,  analysis  of,  473. 

method  for  examination  of,  1177. 

products  from  the  roasting  of,  287. 

Coffee-oil,  100. 

Coffee-plant,  saccharine  matters  in   the 

fruit  of,  127. 
Coke,  estimation  of  ash  in,  196. 

estimation  of  sulphur  in,  645. 

pure,  analysis  of,  857. 

Collagen,  chemical  structure  of,  294, 

Collidine,  56. 

Colliery  explosions,  948. 

influence    of    coal-dust    in, 

950. 
Colophony,  products  of  the  distillation 

of,  738. 
Colouring    matter     from    Beth-a-barra 

wootl,  1042. 

of  Ruhus  chamaemorun,  129. 

Colouring  matters,  azo-,  related  to  chry- 

soidine,  absorption  spectra  of,  591. 

from  resoreinol,  726. 

obtained    by   the   action    of 

diazo-componnds   on  such   bodies   as 

})hlorizin,  429. 
of  human  urine,  with  an  ac- 
count  of    tht'ir   artificial   production 

from   bilirubin    and    from    ha^matin, 

1056. 
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disad- 


Colouring  matters,  use  of  methyl  alcohol 
in  preparing,  211. 

Columbite,  crystalline  form  of,  544. 

Condensation,  circuit  produced  by,  1092. 

Conglutin,  action  of  salt  solutions  on,1160. 

Conine,  constitution  of,  825. 

hydrobromide,  745. 

hydrochloride,  V45. 

Conquinamine  and  its  salts,  1154, 

rotatory  power  of,  1157. 

Conquinine  platinocliloride,  922. 

Convicin,  1158. 

Conylene,  746. 

Cooling^pans     in      distilleries, 
vantages  of,  1089. 

Cooling  power  of  gases  and  vapours,  341. 

Copper,  deposition  of,  on  iron  in  a  mag- 
netic field,  962. 

from  New  South  Wales,  992. 

metallic,    crystals    of,    from    the 

mines  of  Coro-Coro  in  Bolivia,  997. 

preparation  of,   at   the   "  Stefano- 

foundry  in  the  Zips,"  768. 

use      of     sodium      hyposulphite 

(Na2S0.2)  in  the  estimation  of,  310. 

acetate,  decomposition  of,  in  pre- 
sence of  water,  153. 

ores,  Canadian,  546. 

■ phosphorised,  368. 

oxide  solution,  alkaline,  action  of 

organic  matter  (not  sugar),  in  cane 
and  beet  products  on,  1177. 

refining,  768. 

selenite  (chalcomenite) ,  691. 

sulphate,  a  new  basic,  524. 

Copper  and  iron,  crystals  of  a  compound 
of,  with  sulphur,  from  Koras,  353. 

Copper  and  zinc,  separation  of,  by  pre- 
cipitation with  sulphuretted  hydro- 
gen, 467. 

Coquimbite,  397. 

Coral-reef,  10)1. 

Coral-limestone,  392. 

&c.,    from    the    South    Sea 

It^lands,  composition  of,  1011. 

Corallin,  crystallisable  constituents  of, 
725,  899. 

Corallin-phthalin,  899. 

Cordierite,  549. 

Cork-tar,  1040. 

Corn,  a  new  kind  of  :  djugara,  1065. 

Corn-cockle  seeds,  presence  of,  in  meals, 
317. 

Corned  beef  of  the  St.  Louis  Canning 
Company,  analysis  of,  211. 

Corundiferous  felspar  of  Biella,  in 
Piedmont,  384. 

Corundum  of  Biella,  in  Piedmont,  385. 

Cotarnamic  acid,  hydrochloride  of,  445. 

Cotarnine,  445.  ' 

Cotton  seed  meal  as  fodder  for  milcli 
cows,  636. 
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Covellin,  occurring  as  encrusting  pseu- 
domorph  on  a  bronze  Celtic  axe  found 
on  the  Salsberg,  near  Hallstadt,  227. 

Cows,  feeding  of,  with  rice  meal,  297. 

milch,   American,   flesh-meal   for, 

758. 

cotton-seed   meal  as  fodder 

for,  636. 

quantity  and  quality  of  milk  yielded 

by  different  races  of,  630. 

Tyrolese,  luilk  of,  1163. 

Crater,  products  from  a,  237. 
Cream  from  De  Laval's  centrifugal  sepa- 
rator, composition  of,  771. 
Cresol,  amido-,  action  of  sodium  formate 

on,  593. 

derivatives,  592. 

ortho-,  meta-,  and  para-,  action  of 

ethyl  chlorocarbonate  on,  48. 
Cresols,  mono-  and  di-iiitro-,  593. 

nitro-,  725. 

Cresoxymethylene-phthalyl,  733. 

Cress,    manuring    of,    witli     dicalcium 

phosphate  on  soils  free  from  humus, 

462. 
Crocoite-group,  1109. 
Crocydolite,  553,  990. 
Crops,  rotation  of,  639. 
Crotonaldchyde  and  its  derivatives,  con- 
densation-products of,  710. 

preparation  of,  405. 

a-    and    /ii-Crotonic   acid,   monobromo-, 

798. 
Crotonyl  alcohol,  710. 

chloi'al,  production  of,  711. 

iodide,  711.' 

"  Cry  of  tin,"   phenomenon   commonly 

called,  783. 
Cryohydrates,  G^uthrie's,  216. 
Cryptolite,  991. 
Crystallisation      by     thcrmo-reduction, 

687. 
Crystallographic  notices,  397. 
Crystallography,     analytical     geonu^tric 

treatment  of,  398. 
Crystals,    hemimorphous,     devcloi)nicnt 

of  polar  electricity  in,  by  alteration 

of   pressure  in   the   direction   of  the 

symmetrical  axes,  958. 

variability  of  the  angles  of,  356. 

Cumic   acid,   amido-,   and    some  of   its 

salts,  276. 
Cuminil,  421. 
Cuminilic  acid,  421. 
Cuminoin,  421,  597. 
Cupric     antimony,      incandescence     of, 

when  heated  strongly,  513. 
• hydrate,  decomposition  of  sodium 

salts  by,  978. 

reduction    of,     in    neutral 

and    acid   mixtures    by   grape-sugar, 
795. 


Cupronine  hydrobroraide,  416. 
Cuprous  chloride,  thermo-chemistry  of, 

6. 

iodide,  heat  of  formation  of,  7. 

Curngao  guano,  61, 

Curcumin,  610. 

Currents,  absolute  measurements  of,  by 

electrolysis,  958. 
Cyanethine,  action  of  mineral  acids  on, 

54. 

and  new  bases  derived  from  it,  5 1. 

Cyanite,  545. 

crystal-system  of,  548. 

Cyanocamphor,  1041. 

Cynieiie,    action  of  chlorochromic    acid 

on,  582. 
action    of    nitrogen   peroxide    on^ 

584. 
conversion   of    terebenthene    into, 

39. 
new,  remarks  on  Kelbe's  discovei'y 

of,  in  light  resin  oil   (resin  spirit),  40. 
Cymenesulphonamide,  bromo-,  594. 
Cymenesulphonic  acid,  bromo-,   and  its 
'salts,  594. 

acids,  174. 

and  their  salts,  602. 

chloride,  bi'omo-,  594. 

Cyclopia-fluorescin,  412,  443. 
Cyc'lopia-red,  412. 
Cyclopic  acid,  443. 
Cyclopin,  442. 


DuTuiana,  analysis  of,  106. 

Daniell's  cell,  inllueuce  of  concentration 

of  the  solutions  on  the  electromotive 

force  of,  335. 
Daniel  and  lucerne,   as   a  mixture    for 

meadows,  1065. 
Datura    strainoniiim,     alkaloids    from, 

293. 
Daubr;)elite,  a  new  mineral,  705. 
J)avliglit,  measurement  of  the  actinism 

of,  955. 
DeciliniN  1021. 
Deci[)iuin,  979. 

absorpt ion-spectrum  of,  349. 

Deliydrocholic  acid,  625. 

Deinantoid  from  the   Urals,  analysis  of, 

697. 
Density  of  certain  acetates,  969. 
Deoxyalizarin,  823. 
Deoxybenzoin,  action  of  nitric  acid  on, 

813. 

dinitro-derivatives  of,  422. ' 

Dcoxycumino'in,  421. 
Descloizite  (?),  1108. 

composition  and   crystalline    form 

of,  1000,  1001. 
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Dcsmin,  relation  of  pliillipsite  to,  695. 
Developers,  new,  for  silver  bromine  dry 

plates,  317. 
Dextrin,  conversion  of  glucose  into,  570. 
Diabase,  periodotif erous,  of  Mosso  in  the 

Biellese,  388. 
Diabetic  urine,  1162. 
Diacetaesculin,  dibrom-,  108. 

tribrom-,  108. 

Diacetic  catechin  and  its  derivatives,  53. 

Diacetylaurin,  900. 

Diacetjldiphenol,  912. 

Diacetyl-y-diphenyl,  910. 

Diacetylbydrazobenzene,  909. 

J)iacet3  Iresorcinol,  591. 

Diadochite  from  the  Vedrin  Mine,  999. 

(phosphato-sulphate  of  iron),  two 

varieties  of,  found  in  the  coal  mine  at 
Peychagnard  {Isere),  999. 

Dialdane,  action  of  ammonia  on,  246. 
Diallage,  analysis  of,  537. 
Diallyl,  heat  of  formation  of,  674. 

carbinol,  methyl  and  ethyl  ethers 

of,  404. 

Diallylene  monobromide,  565. 
Diallylethylalcamine,  1158. 
Diallylmaionic  acid,  a  neutral  bromide 

from,  577. 
Diallyl- methyl   carbinol,    formation     of 

/3-meihoxyglutaric  acid  from,  414. 
heat  of  combustion  of, 

871. 
Diamond,  artificial  production  of,  1019. 

colours  of,  in  polarised  light,  357. 

or  adamantine  carbon,  preparation 

of,  682. 

•  refraction  equivalent  of,  333. 

Diamylamine,  and  its  salts,  34. 
])iapocinchonine,  617. 
])iaspore  from  the  Grreiner,  551. 
Diastase,    effects    of,    on    starch-paste, 

1024. 

fermenting  power  of,  115. 

of  Koji,  1059. 

l^iastasimetry,  1051. 

Diazo-amido-benzene,  262. 

J  )iazobenzene,  chloride  of  nitrosomethyl- 

nitro-,  730. 

nitrate,  809. 

thermal  constants  of,  809. 

Diazo-coinpounds,  262. 
Diazoresorcinol,  and  the  ethyl  ether  of, 

726. 
Dibenzarsenious  iodide,  905. 
])ibenzarsinic  acid,  904. 
]>ibenzhydrylamine,  279. 
Dibenzoyl-pyroguaiacol,  813. 
Dibenzyl,  products  accompanying  it  in 

the  aluminium  cliloride  reaction,  913. 
])ibenzylamido-ether,  1138. 
])ibenzylglycollic  acid,  174. 
and  its  derivatives,  1036. 


Dibenzylglycollic  acid,  nitril  of,  174. 

Dibenzylidene-acetone,  423. 

Dicarbinols,  82. 

Dicarbonyldinaphthylene,  and  its  halo- 
gen derivates,  280. 

Dicarbotetracarbonic  acid,  ethyl  salt  of, 
169. 

Dicetylacetic  acid,  409. 

Dicetylmalonic  acid,  409. 

Dichlorhydrin,  and  its  oxidation  pro- 
ducts, 1120. 

Dicodethylene,  1045. 

hydrochloride,  1045. 

Didymium  tungstate,  225. 

]3ielectric  capacity  of  liquids,  963. 

Dies,  steel  for  the  manufacture  of,  856. 

Diethoxydroxycaffeine,  614. 

Diethyl  phenyldioxy carbonate,  48. 

phthalate,  1147. 

Diethylacetic  acid,  calcium  and  barium 
salts  of,  408. 

Diethylamine  diethyloxamate,  718. 

platinocyanide,  707. 

Diethylbenzene,  action  of  chlorocliromic 
acid  on,  582. 

Diethylcarbamic  chloride,  719. 

Diethylcarbamine  cyanide,  717. 

Diethylcinchonine,  289. 

DiethylcoUidine  dicarboxylate,  1029. 

Diethvldimethylammonium  methylsul- 
phate,  241. 

Dietliyleneorthonitrophenyl  ether, 

imido-,  1138. 

Diethyl enephenyl  ether  hydrobromide, 
trinitro-,  1137. 

Dietli^  If ormamide,  718. 

action   of   phosphorus    pentachlo- 

ride  on,  719. 

Diethylfumaramide,  action  of  phospho- 
rus pentachloride  on,  285. 

Diethyl  ketone,  895. 

Diethyhnalonamide,  action  of  phospho- 
rus pentachloride  on,  285. 

Dietliyloxamic  acid,  chloride  of,  719. 

preparation  of,  717,  718. 

a-Dii'thylphenylpropionic  acid,  1035. 

Diffusion  of  liquids,  influence  of  voltaic 
currents  on,  963. 

application  of  photometry  to 

the  study  of,  956. 

Diffusion  residue,  nutritive  value  of,  933. 

from    beet,    composition   of, 

301. 

from  beet-sugar  manufacture, 

preservation  of,  932. 

"Diffusion"  and  "press"  residues  as 
food,  comparison  of,  757. 

Digestion,  changes  of  temperature 
during,  926. 

effect  of  alumina  salts  on,  189. 

influence  of  alcohol,  beer,  and  wine 

on,  752. 
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Digestion,  influence  of  certain  salts  and 
alkaloids  on,  752,  834. 

influence     of     malt-liquors     on, 

752. 

Dihydroanthranol,   formation   of,   from 

anthraquiiione,  607. 
Dihjdroxybenzhydrol,  592. 
Dihydroxybenzoic  acid,  584,  818. 
a-Dihydroxybenzoic  acid   and  its  salts, 

265. 
Dihydroxybenzoic  acid  (second)  and  its 

salts,  266. 
Dihydroxyfumaric  acid,  Tanatar's,  156. 
J)ihydroxylarsinobenzoic  acid,  3  68. 
Uihydroxynaphtbulenedisulphouic   acid, 

i7y. 

J)ihydroxyplienylene  cyanurate,  95. 

1  )ihydroxy thyraoquinone,  596. 

Dumidoraonouitril,  820. 

hydrochloride,  action  of  hydrochlo- 
ric acid  on,  820. 

Diiododiphenylthiocarbamide,  175. 

Diisopropyl  ketone,  action  of  chlorine  on, 
34. 

mono-,  di-,  and  tri-chloro-,  34. 

Dimethoxybenzophenone,  422. 

Dimethyl  carbonate,  88, 

ether,  combination  of,  with  hydro- 
chloric acid,  dissociation  of,  1096. 

■  a-hydroxyuvitate,  278. 

— —  pulvate,  97. 

Dimethylaniidotriphenylmethane,  588. 

Dimetliylauiine,  action  of  suiphuryl 
chloride  on,  716. 

prei)aratioii  of,  1027. 

Dimetliylaniline,  action  of  amyl  bromide 
on,  584. 

action  of  aromatic  acids,  of  alco- 
hols, aldehydes  on,  587,  588,  589. 

■ action  of  nitric  oxide  on,  1(51. 

action  of,  on  ethylene  bromide  and 

acetylene  tetrabromide,  160. 

ethiodide,    decomposition    of,    by 

potash,  584. 

—  ferrocyanide,  acid,  261. 

hydrochloride,  nitroso-,  action  of, 

on     phenolsuiplionic    acids   whicli    do 

not  contain  the  metliyl-group,  1(51. 
hydrochloride,   nitroso-,   action   oi", 

on  sodium /ii-naphthol.-sulphonate,  161. 
methiodide,   decomposition  of,   by 

potash,  584. 
Dimethylanilinephthalein,  587. 

hexnitro-,  588. 

Dimetliylanilinephthalin,  588. 
Dimethylanthracene,  1129. 
Dimethylarsinic  acid,  oxidation  of,  905. 
])imethylbarbituric  acid,  1033. 
Dimetliy leonine,  745. 
])imethUconylammoniura  iodide,  745. 
Dimethylethylazonium  cldoride,  152. 
Dimethylcthylcarbiaol,    wa^h-waters  of 


the  crude  product  of  the  nitration  of, 

1116. 
Dimethyl-ethylene,  239. 
Dimethylhydrazine,  and  some  of  its  de- 
rivatives, 151. 
Dimethyl isopropylcarbinol,  401. 
Dimethylketnie,8it5. 
Diinethylmetatoluidine,  action  of  brom- 

acetylbenzene  on,  722. 
Dimethylnnplithol,  53. 
I)imetliyl-/3-naijht  hyluinine,  177. 
Dimetbylnitrosiunine,  152. 
Dimethylparabanic  acid,  747. 
Dimethylpipeiidine,  constitution  of,  622. 
Diniethylpiperylammonium     hydroxide, 

action  of  heat  on,  571. 
Dinietiiylpiperyl  iodide,  621. 
Dimethylquinol,  amido-,  595. 

derivatives  of,  272. 

diainido-,    hydrochloride  of, 

272. 

mononitro-,  595. 

Dimethylquinol-disulplionic  acid  and  ita 

salts,  272. 
Dimethylresorcinol,  269,  270. 

dibromo-,  270. 

Dimethyl-^-resoi-cyl  aldeiiyde,  271. 
DimethyLsuccinainide,   action    of 

phorus  pcntachloride  on,  285. 
Diniethylsulphocarbazinio  acid,  152. 
Dimethyltotraliydroxyanthraquinone, 

1142. 
Diniethylurea,  symmetrical,  747. 
Dimctliyluric    acid,    oxidation-products 

of,  39. 
/i-I)inaplitlialene  oxide,  264. 
Dinaplitliylcnc    oxide,     a-    and    (:i-,  and 

their  derivatives,  2S1. 
a-  and  /3-Dinaphthyletliyleuo  ether,  177, 

178. 
Dinaphthylmetliane,  281. 
/a-Dina])hthylniethylene  etlior,  177. 
/:i-l)i-naphthylthiociirbauiide.  606. 
Diopside  (pyroxene),  artiticial,  694. 
i)i()[)tase,  551. 
Dioxyacetophenone,  591. 

mononitro-,  591. 

Dioxyadipu;  acid,  25(5. 

Dipanihydro-xydiphenyl,  605. 

(^-l)i phenyl    obtained    from    diphenyliue 

and  phenolparasul})honic  acid,  912. 
Di])l)enyl,        acetylparamido-paranitro-, 

911. 

bases,  907. 

derivatives,  constitution  of,  907. 

a-  and  /^-diamido-,  909,  911. 

(^-diamido-,  6o4. 

diparadmitro-,  604. 

ether,  264. 

y,  from  benzidine,  and   diphenyldi- 

eulpiionic      and     dioxyphouylbeuzoio 
acids,  910,  911. 
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derira- 


604. 


428. 
435. 


Diphenyl,  isoamido-nitro-,  911. 

isobromo-,  912. 

isobromonitro-,  911. 

isodinit.ro-,  604,  911. 

orthonitro-,  912. 

oxide  ketone,  264. 

paramido-     (xenylamine), 

tires  of,  175. 

para-  and  ortho-mononitro- 

paramononitro-,  azo-compounds  of, 

175. 
Diphenylacetic  acid,  synthesis  of,  273. 
Diphenylbenzene,  trinitro-,  435. 
Diphenylbenzenes,  435. 
•Diphenyldisulphonic  acid,  tetrazo- 
Diplienylenecarboxylic  acid,  nitro- 
Diplienylenephenylmethane,  434. 
Diphenylenetolylmethane,  434. 
Dipbenylfumaric  anhydride,  47. 
Diphenylfumarimide,  48. 
Diphenylguanylguanidine,  44. 
Diphen'yhne,  604,  911,  912. 

preparation  of,  909. 

Diphenylmethane,   monobromo-,  action 

of  ammonia  on,  279. 
Diphenylnaphthylmethane,  434. 
Diphenyloxamide,   action  of  phosphorus 

pentacl)loride  on,  718. 
Dipropylresorcinol  and  some  of  its  de- 

rivatiyes,  269. 

monobromo-,  269. 

tetrachloro-,  269. 

Diquinoline,  613. 

platinochloride,  613. 

Diresorcinol,  tetranitro-,  1134. 

Diresorcinolketone,  812. 

Diresorcinplphthalein,  95. 

Diresorcinoiphthahn,  96. 

Disalicylaniide,  42. 

Disalicyldiamide,  42. 

Dissociation:     comparison    of    formula? 

deduced  from  experiment,  1095. 
Dipbenylparaxylylmethane,  434. 
a-Diphenylpropionic  acid,  1035. 
Diphenylthiocarbimide,  176. 
Diphenyhirethane,  176. 
Diphenyls,  dinitro-,  two  isomeric,  604. 
Dipiperallylalcamine,  1158. 
Dipropargyl,  495,  565. 

polymeride  of,  565. 

tetriodide,  565. 

and  benzene,  comparison  of,  719. 

Dipropionyl  dicyanide,  154. 
Di propylcarbinol,  401. 
Dissocioscope,  343. 

Distilleries,    disadvantages    of    cooling- 
pans  in,  1089. 
Disulphaminebenzoic  acid,  817. 
Disulphobenzoic  acid,  817. 
Dita  bark,  alkaloids  from,  448. 
Ditaine,  109. 
reduction  of  echitamine  to,  184. 


Ditamine,  448. 

Dithioglycollic  acid,  and  its  salts,  580. 
Dithiotetrathiazyl,  dichloride  of,  976. 
Ditolylamine,  hexanitro-,  41. 

tetrabrom-,  41. 

Ditolylethylene,  260. 
rt-Ditolylpropionic  acid,  1035. 
Ditolylthiocarbamide,  action  of  carbonyl 

chloride  on,  906. 
Diviciu,  1159. 

Djugara,  a  new  kind  of  corn,  1065. 
Dolomite  of  South  Tyrol,  27.  ~  ' 

Double  decomposition    in    absence     of 

water,  342. 
in  aqueous  solutions  of  salts, 

thermochemistry  of,  869. 
refraction,  influence  of  change  of 

temperature  and  pressure  on,  334. 
salts  of  the  lower  members  of  the 

acetic  acid  series.  Part  II,  797. 
Douglasite,  227. 
Dracylic  acid,  nitro-,  422. 
Drainage  water  from  moorland,  117. 
Dublin,   mineralogy   of  the  county   of, 

382. 
Dufrenite  from  Rockbridge  Co.,  Virgi- 
nia, 1111. 
from    Rockbridge     Co.,    Yirginia, 

composition  of,  529. 
Dunite  of  the  Jenks  mine,  Macon  Co., 

N.  Carolina,  540. 
Duroyl benzoic  acid,  and  its  salts,  732. 
Dust  in  the  air,  843. 
in  workshops,  quantitative  estima- 
tion of,  761. 
fog,  and  clouds,  relations  between, 

970. 
Dye,  blue,  from  j8-naphtholtetrazoben- 

zene,  178. 
estimation    of,    in    textile    fabric, 

1178. 
Dyestuff,  new,  483. 
allied     to    malachite-green, 

589. 
Dyes  from  ^-naphtholdisulphonic  acids, 

"179. 
Dynamite,   estimation  of    nitroglycerol 

in,  472. 


E. 


Earth,  black,  of  Russia,  1070. 

Earthenware  goods,  477. 

contributions  to  the  know- 
ledge of,  324. 

Earths,  discontinuous  phosphorescence 
spectra  of,  in  high  vacua,  773. 

rare,  and  their  sulphates,  molecu- 
lar heat  and  volume  of,  494. 

magnetic  properties  of,  495. 
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Echitamine..  448. 

relation  of,  to  ditaine,  184. 

Echitammonium  hydrate,  448. 

Echitenine,  448. 

Egg  peptone,  preparation  of,  450. 

Eggonite,  236. 

Eggs,  investigation  of  the    processes  of 

decomposition   occurring    during  the 

rotting  of,  110. 
Ehlite,  368. 
"  Eklogite  "  which  occurs  as  enclosure 

in  the  diamond  tninesof  Jayersfontain, 

Orange  Kepublic,  South  Africa,  552. 
Electric  arc,  electromotive  force  of,  958. 

sound  of,  959. 

studies  on,  962. 

conductivity  of  heated  gases,  671. 

currents    by    liquid   diii'usion  and 

osmose,  963. 
etiects  of,  on  the   surfaces  of 

mutual  contact  of  aqueous  solutions, 

962. 

discharge,  silent,  researches  on,  3. 

distribution  as  manifested  by  tliat 

of  the  radicles  of  electrolytes,  963. 

light,  influence  of,  on    vegetation, 

and  on  certain  physical  principles  hi- 
Yolved,  962. 

■ •  pile,  Eaure's  secondary,  671. 

polarity,  development  of,  by  pres- 
sure in  the  hemihedral  crystals  with 
inclined  faces,  2. 

tension,     differences   of,    between 

liquids  in  contact,  with  special  re- 
ference to  the  state  of  cencentration, 
491. 

Electrical  conductivity  of  saline  solu- 
tions, 71. 

measurements,   absolute,  unit  in, 

334. 

Electricity,  atmospheric,  influence  of, 
on  the  growth  of  grai)es,  931. 

discharge   of,    in    gases    and   high 

vacua,  70. 

laws  of  the  development  of,  by  the 

action  of  pressure  on  tourmaline,  338. 

production  of,  by  contact  of  hetero- 
geneous metals,  864. 

refraction  of,  963. 

thermic  theory  of,  70. 

Electrolysis,  eircuit  produced  by  the 
reaction  current  of,  1092. 

■  of  organic  substances  in  aqueous 
solutions,  215. 

thermal,  868. 

Electrolytes,  electric  distribution  as 
manifested  by  that  of  the  radicles  of, 
963. 

Electrolytic  deposition  of  a  metal, 
changes  of  volume  accompanying,  671. 

estimations  and  separations,  1081. 

experiments,  3,  962. 


Electromotive    force,   determination   of 

chemical  affinity  in  terms  of,  959. 
thermo-electric,  developed  by 

the  contact  of  a  metal   and  a  liquid, 

measure  of,  336. 
Eleonorite,  525. 
Enamelling  fancy  hardware,  208. 

metals,  208. 

Enargite   from    tlie    Matzenkupfl,    near 

Brixlegg,  in  Tyrol,  397. 
Enstatite  from  Suarum,  694. 
Enzymes,  1051. 
Eosphorite,  530. 
and  childrenite,  relation  between, 

365. 
Epichlorhydrin,     action     of     hydriodic 

acid  on,  1123. 

action  of  methylamino  on,  1122. 

Epidote,  550. 

comparison  of  zofsite  with,  100 1. 

parallel   combination    of    dili't-rent 

varieties  of,  379. 
Epistilbite,  monoclinic  form  to  which  it 

should  be  referred,  397. 
Erbium  and  its  salts,  350. 
l^rtgeron  canadense,  essence  of,  1151. 
JUriod'ictyon  californiciim,  105. 
Eruptive   rocks,   a  group  of  dissimilar, 

in  Campton,  New  Hampshire,  70l. 
Erythrodcxtrin,  570. 
Erythrol,  oxidation  of,  402. 
Essence  of  ErUjeron  canadense,  1151. 

Ihialoes,  738. 

Essential  oil  of  hemp,  28i. 

Orl(janani  valgare,  some  con- 

t-tituents  of,  95. 
■ ■ Thifntus  serpjiUum,  some  con- 
stituents of,  95. 
Essential    oils,  action  of,  on    the    ultra- 
violet rays  of  the  spectrum,  957. 
Ethane,  565. 
— '■ —  hexehlor-,     action     of     molecular 

silver  on,  707. 

derivatives,  boiling  points  of,  399. 

Ethenylamidotoluenemerca])tan,  597. 
Etlienyltricarboxylic  acid,  156. 

monochlor-,  156. 

Ether,  compound    of,    with   phosphorus 

pentachloride,  33. 

illuuiinutinj;-  power  of,  329. 

products  from  the  nuxnufacture  of, 

794. 
Ethereal  salts  of  carbonic  acid,  251. 
• carbonic  acid,  action  of  phos- 

pliorus  pentachloride  on,  253. 
influence    of     isomerism    of 

alcohols  on  the  formation  of,  36. 
Etheric  or  lampic  acid,  576. 
Etherification    of    alcohols,    initial    rate 

and  limit  of,  37. 
Etherpyrophosplioric    -    dinaphtliolsul- 

piionic  acid,  barium  salt  of,  914, 
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Ethers,  contributions  to  the  history  of, 
8. 

homologous,   vapour   densities   of, 

782. 

of    quinol   and   orcinol,  action   of 

nitric  acid  on,  1139. 

Ethoxycatfeine,  614. 

Ethoxycuuiic  acid,  and  some  of  its  salts, 
276. 

Ethoxy  hydroxy  salicylic  aldehyde,  166. 

Ethoxyparahjdroxysaligeuol,  167. 

Ethyl  acetate,  action  of  bromine  on,  248. 

conversion    of,   into    butyric 

acid,  249 

decomposition  of,  by  zinc- 
dust,  142. 

acetethylideneacetate,  405. 

acetoacetate  and  aldehydammonia, 

action  of  zinc  chloride  on  a  mixture 
of,  1028. 

acetobenzylideneacetate,  405. 

alcohol,  detection  of  methyl  alcohol 

in,  197, 

etherification  of,  884. 

amidomaleamate,  254. 

'■  amidomaieate,  254. 

benzoglycoUate,  1127. 

benzylidenemalonate,  405. 

bromacetate,  action  of  ethyl  bro- 
mide on,  576. 

bromide,    action   of   bromine   on, 

398. 

bromobutyrate,  action  of  an  alco- 

holate  on,  801. 

butyrylgly  collate,  1127. 

chloracetate,    actiun     of      sodium 

ethylate  on,  1127. 

chloride,  heat  of  combustion  of,  8. 

and   naphthalene,  action    of 

aluminium  chloride  on  a  mixture  of, 
1041. 

clilorisocrotonate,  action  of  potas- 
sium cyanide  on,  800. 

chloroformyltricarboxylate,  577. 

chloromaleamate,  254. 

chloromaleate,  action  of  ammonia 

on,  254. 

chloromalonate,  577. 

choloidate,  116J. 

citraeoiiate,  1032. 

diamidosuccinute,  578. 

a-   and   )S-  dibenzoylhydroxamate, 

584. 

dibromosuccinate,  action  of  am- 
monia on,  577. 

dichloracetate       and       potassium 

cyanide,  798. 

diphenylfumarate,  48. 

ether,     combination    of    titanium 

tetrachloride  with,  240. 

decomposition  of,  by  zinc- 
dust,  141. 


Ethyl,  ethylbenzoylhydroxamate,  571. 

glycocholate,  1160. 

gly  collates,  1127. 

hyoglycocholate,  1161. 

hyotaurucholate,  1161. 

isobutyryl  glycollate,  11 27. 

itaconate,  L032. 

malonate,  action  of  water  on,  at  a 

high  temperature,  155. 

mesaconate,  1032. 

a-    and   /3-    methylacetosuccinate, 

and  their  salts,  412. 

methyl  carbonate,  88. 

mono-     and    di-chlorothiacetates, 

890. 
— —  monochlorocrotonate,  413. 

naphthol  carbonate,  48. 

nitrate,   reduction   of,  bv  alcohol, 

242. 

nitrophenylnitrosoacetate,  730. 

paraclilorobenzylate,  808. 

peroxide,  709. 

phenylacetotosuccinate,  600. 

phoronate,  797. 

phosphoroxychloride,  159. 

phosphortetrachloride,  158. 

phthalylglycollate,  1127. 

propiouylgly  collate,  1127. 

salicylglycollate,  1127. 

pyroracemate,  418. 

succinate,    action   of  bromine   on, 

248. 
investigation  of  the  product 

of  the  action  ot  bromine  on,  414. 
sulphate,  action  of   ammonia  and 

amines  on,  240. 
tartrate,  action    of   zinc-ethyl  on, 

714. 
thiocyanacetate,   products    of  the 

decomposition  of,  716. 

tolylcarbonates,  three  isomeric,  48. 

Ethylamidobutyric  ucid,  »S7. 
Ethylamidociunamic     acid,     action    of 

sodium  nitrate  on,  599. 
Eth^lamidoquinol  hydrochloride,  1139. 
Ethylamine  inaldte,  action  of  phosphorus 

peiitachloride  on,  285. 
phtlialimide,  action  of  phosphorus 

pentachloride  on,  285. 
pimelate,    action    of     phosphorus 

pentachloride  on,  285. 
pimelate,  nialate,  and  phthalimide, 

action  of  phosphorus  pentachloride  on, 

285. 

platiiiocyanide,  707. 

pyromucate,  action  of  phosphorus 

pentachloride  on,  715. 
Ethvlamines,  production  and  separation 

of,  1027. 
Ethylamylketone,  794. 
Ethyianthracene,  737. 
dihydiide,  100. 
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Ethylanthracene,   dihjdride,    action   of 

nitric  acid  on,  606. 
Ethylanthradiliydride,  609. 
Ethlyanthrahydride-uitrate,  607. 
Ethylarsenious    dichloride,   preparation 

of,  905. 
Ethylarsinic  acid,  oxidation  of,  905. 
Etliylatrolactic  arid,  600. 
Ethylazaurolic  acid,  895. 
Ethylbenzene,  action   of  chlorocbromic 

acid  on,  582. 
Etliylbenzliydrolic  ether,  279. 
a-  and  /3-£thylbenzoylhydroxamic  acid, 

584. 
Ethylcinchonidine   and   its    derivatives, 

183. 
Etbyleinchonine,  289. 

ethiodide,  289. 

Ethylene,  action  of  nitric  acid  on,  1116. 
dibrom-,  action  of  oxygen  gas  on, 

142. 

estimation  of,  in  coal-gas,  850. 

illuminating  power  of,  329. 

—  monobrom-,  882. 

tribrom-,    action    of    oxvgen    on, 

143. 
and  chlorine  tetroxide,    action   of 

diffused  daylight  on,  399. 
bromide,  action  of  diraethylaniline 

on,  160. 
chlorhydrin,  heat  of  formation  of, 

887. 

derivatives,  boiling  points  of,  399. 

ethers  of  phenol  and  nitrophenol, 

1136. 
nietanitro  phenyl      ether,      brum-, 

1139. 
orthonitrophenyl  ether,  brom-,  and 

amido-,  1137. 
oxide,     thermochemistry     of     the 

action  of  acids  on,  887. 

oxides,  thermal  constants  of,  967. 

paranitrophenyl  ether,  broin-  and 

amido-,  1138,  1139. 

phenyl  ether,  brora-,  1137. 

phenj'lorthonitrophenyl      ether, 

1137. 
Ethylhydroanthranol,  737. 
EthylhydroxylMmine,   action  of  benzoic 

chloride  on,  572. 

and  its  salts,  571. 

Ethylidene  chloride,  action  of  chlorine 

on,  398. 

thermal  constants  of,  675. 

oxychloride,  404. 

action  of  ammonia  on,  401. 

Ethylmethylurea,  88. 
Ethylnapthalene,  and  picrate  of,  280. 

tribrom-,  280. 

a-  and  ^-Naphthyl   ether,   nitration  of 

724. 
Ethylnitro-anthrone,  607. 


Ethylnitro-orcinol,  1140. 
Ethylnitroquinols,  1139,  1140. 
Ethyloxanthranol,  607. 

derivatives  of,  608. 

chloride,  609. 

Ethyloxyanthrone,  100. 
Ethylplienylacetaldehyde,  582. 
Ethylphenylammonium     ethylsulphate, 

242. 

Ethylphenyloxamide,  action  of  phos- 
phorus pentachloride  on,  718. 

Ethylpheuylthiouretliane,  44. 

Ethylphospliordichioride  and  its  homo- 
logues,  158. 

Ethylphthalic  acid,  1147. 

Etliyiphthaliniide,  action  of  phosphorus 
pentachloride  on,  285. 

Ethylphtlialylliydroxvlamine,  586. 

Etliylpropylbenzene,  8U9. 

Ethylpulvic  acid,  97. 

Etliylpjridine,  reduction  of,  444. 

Ethylpvruvyl  ether,  1121. 

Etliyltartronic  acid,  577. 

Ethvlthiocarbimide,  a  new  formation  of, 
1128. 

thiocyanate,  action  of  hydro- 
chloric acid  gas  on,  in  presence  of 
absol.  te  alcohol,  811. 

Etlivlvinylcarbinol,  heat  of  combustion 

of,  9. 
Ethvlvinvlhydrocyanide,  preparation  of, 

2;i9. 
Kuosinitc,  359. 
Kiiphotide  of  Elba,  537. 
Euxauthone,  synthetical  preparation  of, 

592. 
Euxenite,   crystallographic   examination 

of,  398. 
Evaporation,  circuit  produced  by,  1092. 

studies  on,  1059. 

without  fusion,  133,  678. 

Excrement,  nitrogenous  constituents  of, 

1058. 
Expansion  of  lead  iodide,  and  of  silver- 
lead  ioditle,  coeHlcients  of,  495. 
Expansion-coflicients  of  lead  iodide,  and 

of  iin  alloy   of  lead  iodide  with  sdver 

iodide,  966. 
Explosion  produced  while  heating  wine, 

479. 
Explosives,   decomposition  of,  in  closed 

vessels  ;     composition    of    the    gases 

formed,  483. 
heat  of  formation  of,  968. 


Fald-ores,  Hungarian,  chemical  analysis 

of,  360. 
Fairiieldite,  229. 
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Fat,  araometric  method  for  the  estima- 
tion of,  in  milk,  656. 

estimation  of,  in  milk,  656,    851, 

1184. 

function  of,  in  germination,  59. 

■ of  animals,  influence  of   food    on 

the  constitution  of,  752. 

undecomposed,    estimation    of,   in 

mixtures  of  fatty  acids,  762. 

Fats,  saponification  of,  210. 

Fatty  acids,  compound  of  calcium  chlor- 
ide with,  712. 

estimation   of  undecomposed 

fat  in  mixtures  of,  762. 

tri-  and  tetra-basic,  synthesis 

of,  155. 

oils,  analysis  of,  202. 

Fauro's  secondary  electric  pile,  671. 

Fayalite,  sections  of,  991. 

Feeding  stuffs,  money  value  of,  1067. 

Fehling's  solution,  as  a  qualitative  re- 
agent for  sugar,  851. 

relation  of  various  sugars  to, 

887. 

standardising  of,  942. 

Felspar,  analysis  of,  537. 

corundiferous,  of  Biella   in  Pied- 
mont, 384. 

from    the   rhombic    porphyry    of 

Christiania,  1019. 

from  the  Valley   of  Bagneres-de- 

Luchon  (Upper  Graronne),  692. 

Felspatbic  substance,  artificial  produc- 
tion of,  383. 

Fergusonite,  382. 

Ferment,  alcoholic,  nature  of,  928. 

Fermentation,  928. 

alcoliolic,  evolution  of  heat  during, 

11. 

influence  of  oxygen  on,  479. 

of  milk,  941. 

in  presence  of  organic  salts,  836. 

new  method  of,  126. 

rapid  alcoholic,  652. 

Ferments,  1051. 

Ferric   chloride,    decomposition   of,    by 
light,  670. 

chlorides,  heat  of  solution  of,  964. 

salts   of  organic    acids,    some,  de- 
composition of,  by  light,  670. 

Ferrocyanides  of  amines,  261. 

Ferrosulphochromite,  226. 

Ferrous  carbonate  or  siderite,  995. 

chloride,  heat  of  solution  of,  964. 

oxide,    allotropic  modifications  of, 

76. 

sucrocarbonate,  157. 

Ferruginous  carbonated  waters,  1112. 

mineral   from  Amhurst   Co.,  Va., 

analysis  of,  554. 

Fibrin  peptone,  preparation  of,  450. 

Fillowite,  229. 


Fir  seeds,  germination  of,  931. 

Fish,  relation  of  the  number  of,  to  the 

lime  present  in  waters,  630. 
Flame  of  the  Bunsen  lamp,  action   of 
the  air  in  rendering  it  non-luminous, 
773. 
Flames,    some    remarkable    phenomena 

with,  489. 
Flavescin,  a  new  indicator,  193. 
Flax,  successful  growth  of,  in  Saxony, 

60. 
Flesh-meal,  American,  for  milch  cows, 
758. 

as  fodder,  302. 

fattening  of  pigs  on,  927. 

Fhnt,  1003. 

Flour,  estimation  of  gluten  in,  1177. 

Fluid  enclosures  in  topaz,  25. 

meat,  450,  451. 

Fluobenzoic  acid,  597. 
Fluorescence,  70,  214. 
Fluorescent  spectrum,  214. 
Fluorine  compounds,  organic,  597. 

free,  in  fluorspar,  785. 

Fluorspar,   photo-,  and  thermo-electric 
properties  of,  215. 

photo-electric  and   thermo-electric 

properties  of,  337. 
Fluo-salts  of  tellurium,  223. 
Fodder,  action  of  acid  gastric  juice  on 
the  nitrogenous  constituents  of,  296. 

analyses  of,  1165. 

composition  of,  636. 

flesh-meal  as,  302. 

green,  spring  barley  as,  755. 

use  of  lupines  as,  116. 

Fodder  plant,  a  new  :  sand  vetch,  1065. 
Fodder   plants,  native,   of    New  South 

Wales,  1067. 
Fog,  dust,  and  clouds,  relations  between, 

970. 
Food,   comparison  of  "  diffusion  "   and 
"  press  "  residues  as,  757. 

for  pigs,  preparation  of,  302. 

influence  of,  on  the  constitution  of 

the  fat  of  animals,  752. 

passing  through  the  human  body, 

absorption  of,  1050. 

relations    between   work   and   the 

decomposition  of,  in  the  body,  114. 
Formamides,  substituted,  717. 
Formates,  specific  gravity  and  volume- 
constitution  of,  496. 
Formic   acid,    conversion  of   chlorocar- 

bonic  acid  into,  248. 
decomposition   of,   by   zinc- 
dust,  141. 

- — ■  electrolysis  of,  798. 

Formic  aldehyde,  preparation  of,  1123. 
Formo-/3-naphthalide,  605. 
Formulae  for  calculating  the  quantity  of 
water  added  to  diluted  spirit,  1182. 
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Formylamido-diphenyl,  176. 
Formylcarboxylic  acid,  1030. 
Forts,    vitrified,     examination    of    the 

materials  of,  394. 
Fossil   plants    from    the   carboniferous 

strata  of  the  Tarentaise,  390. 
resins,   new,    from   East    Prussia, 

687. 
Fossils,  Bohemian  chalk,  477. 
Fredricite,    a    mineral    resembling   the 

fahl-ore  from  Falu,  998. 
Freiberg  lead-furnaces,  208. 
Freislebenite      from       Hiendelaencina, 

Spain,  24. 
Frieseite,  analysis  of,  689. 
Frost,  influence  of,  on  the  analyses  of 

sugar  beets,  1084. 
Fruit,     preservation     of,      in      winter, 

132. 
Fruit  trees,  manure  for,  121. 
■    manuring    experiments    on, 

936. 
Fumaric  acid,    formation   of,    from    di- 

bromosuccinic  acid,  416. 

formula  of,  254. 

halogen  derivatives  of,  416. 

Fungi,  behaviour  of,  in  the  animal  sys- 
tem, 930. 

lower,  nutrition  of,  299,  1058. 

Furfuracrolein,  247. 

Fui'furaldehyde,  action  of  acetone  on,  in 

presence  of  alkalis,  889. 

action  of  aldehyde  on,  247. 

action  of,  on  aldeliydes  and  acetone 

in  presence  of  soda,  573. 
Furfurcrotonic  aldehyde,  573. 
Furfuronitril,  715,  801. 
Furfurylamine,  801,  897. 
Furnace  gases,  analyses  of,  939. 
injurious    elfect    of,    on    the 

forests    of   the    Upper    Ilarz,    lOGl, 

1179. 

rendering,  inactive,  474. 

products,  two,  353. 

Furnaces,   painted-glass,    photo-electric 

regulator  for,  125. 
Furze,  cultivation  of,  116. 


G. 


Gahnite,  549. 

Galena    from   the    Morgonstein    Mine, 

Kreis  Saaspte,  in  Westphalia,  548. 
Galenobismuthite,  689. 
Grallacetophenone,  811. 
(xallic  acid,  new  derivative  of,  815. 
Gallium  in  American  blendes,  997. 
Gallium  chlorides,  anhydrous,  1103. 
Gallocarboxylic  acid  aud  its  salts,  207. 


Galvanic   cells,    inconstant,    theory    of, 

866. 
combinations,  electromotive  power 

of,  216, 490. 

couple,  theory  of,  335. 

polarisation,  775. 

strict  meaning  of,  490. 

Galvanism,  thermic  theory  of,  777. 
Gardens,  kitchen,  rotation  of  crops  in, 

1069. 
Garden  manuring  experiments,  936. 
Garnet,  chromiferous,  found  on  the  Pic 

Posetz,    near   the   Maladetta    (Pyre- 
nees), 376. 

green,  from  Yal  Malenco,  235. 

lime-iron,  698. 

• ("  demantoid")  from  Syssertzk 

in  the  Urals,  538. 

pseudmorph  after,  544. 

(rarnierite  from  New  Caledonia,  549. 
Gas,   ilhmiinating,  Wilkinson's    process 

for  the  manufacture  of,  from  wood, 

769,  954. 
analysis,  convenient  apparatus  for, 

325. 
new   apparatus    for   use    in, 

939. 

notes  on,  462. 

Gaseous  matter,  action  of  an  intermittent 

beam  of  radiant  heat  on,  966. 
mixtures,     explosive,     velocity    of 

propagation  of  intlamnuition  in,  971. 

• liquefaction  of,  676. 

temperature    of   ignition    of, 

778. 
Gases,   absorption   of,    by    solids,    872, 

971. 
acid-,  rendering  inactive,  305. 

eombustion-,    limits     of    error    in 

analyses  of,  205. 

compound,  spectra  of,  221. 

cooling  i)ower  of,  341. 

critical  state  of,  971. 

dilatation    a>id   compressibility  of, 

under  high  pressures,  12. 

estimation  of  the  heat  of   combus- 
tion of,  779. 

furnace-,  analyses  of,  939. 

heated,    electric    conductivity    of, 

671. 

occluded  iu  aluminium  and  mag- 
nesium, 350. 

■ permanent,    determination   of    the 

densities  of,  137. 
solubility  of  solids  in,  970. 

8])ecific  heat  of,  340. 

taken   from   zinc-reduction    tubes, 

analyses  of,  325. 

viscosity  of,  678. 

of,  at  high  exhaustions,  971. 

Gasoline,  explosion  of,  1181. 
Gastaldite,  553. 
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Gastaldite-eclogite  from  Yal  Tournanche, 

rutile  in,  370. 
Gastric  juice,  abnormal  presence  of  uric 

acid  in,  1161. 
acid,  action  of,  on  the  nitro- 
genous constituents  of  fodder,  296. 
Gastropoda,   especially    Dolimn    galea, 

formation  of   free  sulphuric  acid  in, 

298. 
Gelatin,  dry  distillation  of,  295. 

nutritive  value  of,  1049. 

Gelose,  403. 

Georgio  lavas,  557. 

Germination,  function  of  fat  in,  59. 

Germs  contained  in  the   air,  action  of 

ozone  on,  632. 
Gismondine,  a  new  occurrence  of,  26. 
Glass,  changes  in,  by  heating,  5. 

electrostatic  capacity  of,  963. 

technology  of,  323. 

toughened,  resistance  of,  to  flexure, 

478. 
resiilting  from  the  fusion  of  the 

ashes  of  grass,  &c.,  microscopic  study 

of,  692. 
Glaucophane,  553. 
Gloriosa  snperha,  103. 
Glucinum,  atomic  weight  of,  139,  140, 

224. 
properties  and  chemical  character 

of,  511. 
Gluconic  acid,  new  isomeride  of,  893. 
Glucoprotem,  1047. 
Glucose,  action  of  sodium  hypobromite 

on,  316. 

conversion  of,  into  dextrin,  570. 

estimation  of,  in  urine,  315. 

supposed  synthesis  of,  242. 

Glucoside  from  ivy,  440. 

Glucosides,  decomposition  of,  by  heat, 

439. 

■ researches  on,  610. 

Glutamine,    estimation    of,    in    plants, 

313. 
Gluten,  estimation  of,  in  flour,  1177. 
Gluten  bread,  analyses  of,  67. 
Glyceric   acid,    action    of    dehydrating 

agents  on,  417. 
amide  of,  153. 

isotrichloro-,    synthesis     of, 

153. 

synthesis     of,     from     mono- 

chlorolactic  acid,  416. 

ether,  1122. 

Glycerol,   absorption    of    moisture    by, 

1120. 
action  of  ammonium  chloride  on, 

708. 

action  of  soda  on,  145. 

estimation  of",  in  beer,  470. 

evaporiition  of,  1084. 

fermentation  of,  82. 


Glycerol,   nitro-,  heat  of  formation    of, 

969. 

nutritive  value  of,  114. 

oxidation  of,  402. 

oxidation  of,  by  nitric  acid,  1021. 

quantitative  estimation  of,  145. 

six-carbon,  146. 

synthesis  of,  145. 

triacetin  of,  146. 

volumetric  estimation  of,  1174. 

Glycerolphosphoric     acid     in     normal 

human  urine,  631. 
Glycocine  silver,  action  of  benzoic  chlo- 
ride on,  1144. 
Glvcogen,  action  of  mineral  acids   on, 

569. 
amount  of,  in  the  liver  and  muscles 

after  death,  628. 
does  injection  of  sodium  carbonate 

into  the  portal  vein  cause  the  disap- 
pearance of,  from  the  liver  ?  627. 
does  it  occur  in  the  blastoderm  of 

the  chick  ?  629. 

elementary  composition  of,  569. 

formation  of,  in  muscle,  629. 

formation  of,  in  the  liver,  626. 

in  the  liver,  influence  of  cold  on 

the  amount  of,  627. 
influence    of    severe    bodily 

exercise  on  the  amount  of,  626. 

of  hybernating  animals,  629. 

quantitative  estimation  of,  655. 

Schtscherbakoff 's  A,  B,  C,  and  D, 

570. 

specific  rotatory  power  of,  569. 

Glycogen-maltose,  567. 

Glycoline  and  its  derivatives,  708. 

Gly collie    acid,    preparation    of,    from 

sugar,  251. 

ether,  967. 

Glycollic  acids,  substituted,  1127. 
Glycols,   influence  of  isomerism  of,  on 

the  formation  of  their  acetates,  144. 
Glyoxylic    acid,    behaviour     of,     with 

potash,  155. 

■ constitution  of,  1030. 

Gneiss   of  the   Morvan,    sillimanite  in, 

1005. 
Gold,  flashing  of,  769. 
geological  occurrence  of,  in  Russia, 

769. 
mode  of  occurrence  of,  in  certain 

minerals  from  the  United  States,  687. 
occurrence  of ,  in  the  limestone  rocks 

of  Persia,  769. 
preparation  of,  from  sulphuretted 

ores,  769. 

presence  of,  in  Silesia,  769. 

Grammatite,  996. 

Grandeau's  theory  as   to   the  value  of 

humus  in  the   soil,  examination    of, 

117. 
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Grandeau's  theory  of  the  fertility  of  a 

soil,  1166. 
Grape-sugar  from  starch,  770. 
G-rapes,  composition  of  various  parts  of, 

1061. 
influence  of  atmospheric  electricity 

on  the  growth  of,  931. 
infl.uence  of  light  on  the  ripening 

of,  930. 

mashing  of,  126. 

Graphite   from    Ducktown,    Tennessee, 

989. 
from  Split  Rock  Plumbago  Mine, 

New  Brunswick,  545. 
Grass,  newly  mown,  loss  which  it  suffers 

when  exposed  to  rain,  455. 

potassium  salts  as  manure  for,  842. 

Green  pagodite  from  Georgia,  382. 
Grignon,    report    on    the    experimental 

plots  at,  in  1879,  932; 
Grossliider  mineral  spring  at  Salzschlirf, 

chemical  examination  of,  29. 
Grossularite,  992. 
Guaiene,  813. 
Guanajuatite,  chemical  composition  of, 

361. 
Guanine  hydrochloride,  action  of  picric 

acid  on,  655. 

reaction,  new,  655. 

Guano,  African,  composition  of,  758. 
Guanylguanidines,  43. 
Guanylphenylthiocarbamide,      and     its 

salts,  43. 
Guanylthiocarbamide,  43. 
Guejarite,    a   new   mineral   species   dis- 
covered in  the  district  of  Guejar,  in 

the  Sierra-Nevada,  Andalusia,  517. 

crystalline  form  of,  517. 

Gum,   a   new    species   of,    occurring   in 

beetroot  molasses,  888. 

estimation  of,  in  wine,  199. 

Gum  arubic,  comparative  examination  ol' 

various  kinds  of,  212. 
resin  from  Arizona  and  California, 

52. 
Gummite,  1110. 
Gun-cotton,  heat  of  formation  of,  342, 

969. 
Gunpowder,  analysis  of,  193. 
fired,  existence  of  potassium  tliio- 

sulpliate  in  the  solid  residue  of,  977. 
Guthrie's  cryohjdrates,  216. 
Gutta-percha,  peculiar  property  of,  953. 
Gypsum  as  manure,  1076. 


H. 


Hsematein,  611. 

Hsematin,    artificial  production    of    the 

colouring   matters    of    human    urine 

from,  1056. 


Hemoglobin,  crystalline,  625. 

estimation  of,  112. 

Hair-dyes,  67. 

Halloysite,  540,  993. 

trom  Tiiffer,  693. 

Halogen  elements,  reciprocal  displace- 
ment of,  5. 

Halogens,  reciprocal  displacement  of,  in 
absence  of  water,  134,  342. 

vapour-density  of,  872. 

Haloid  acids,  reciprocal  displacement  of, 
869. 

salts,  anhydrous,  action  of  dry  hy- 
drogen on,  6. 

certain,   thermochemistrv  of, 

219. 

some,  volume  relations  of,  71. 

Halotrichite  from  Idria,  232. 

Hiinnayite,  231. 

Hardware,  fancy,  enamelling,  208. 

Harinotome,  relation  of  phillipsite  to, 
695. 

Ilaughtonite,  a  new  mica,  385. 

Hausmannite,  698,  994. 

Hay,  Alpine,  feeding  value  of,  1065. 

iJeat,  application  ot  the  second  proposi- 
tion of  the  theory  of,  to  clicmical 
phenomena,  777. 

■ conduction   in  highly  rarefied  aii, 

966. 

effects  of,  on  the  chloride,  bromide, 

and  iodide  of  silver,  and  on  some 
chlorobrouiiodides  of  silver,  965. 

inlhience  of,  on  the  growth  of  beets 

and  potatoes,  633. 

mechanic  il  equivalent  of,  491. 

radiant,  action   of  an   inteiinittent 

beam  ol,  on  gaseous  matter,  966. 

of   eombuhtiou  of  alcohols  of  the 

allyl  scries,  871. 

of  benzene,  135. 

of    carbon    compounds,    10, 

135,  219. 

of  carbonic  oxide,  marsh-gas, 

&c.,  8. 

of  certain  alcohols  and  alde- 
hydes of  the  falty  series,  966. 

ol  gases,  estimation  of,  779. 

of   heptane   and   hexahydro- 

toluene,  1113. 

of  some  compounds   of   the 

fatty  series,  9. 

of  formation  of  amyl  cliloride,  9. 

of  carbon  compounds,  870. 

of    chloiide,    bromide,    and 

iodide  of  sul])hur,  673. 

of  cuprous  chloride,  7. 

of  cuprous  ioitide,  7. 

of  diallyl,  chlorinated  com- 
pounds and  aldehyde,  674. 

of  explosives,  968. 

of  gun-cotton,  342. 
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Heat  of  formation  of  hydrogen  persul- 

phide,  492. 
of  magnetic  oxide   of   iron, 

219. 

of  mercury  fulminate,  780. 

of    pvrogenic   hydrocarbons, 

343. 

of  sulphides  from  the  base, 

and  hydrogen  sulphide,  493. 

of  sulphur  oxides,  673. 

of  the  oxides  of  nitrogen  and 

of  sulphur,  6. 

of  vaporisation  of  sulphuric  anhy- 
dride, 876. 

phenomena  of  the  solution  of  alco- 
hols in  water,  and  of  water  in  alco- 
hols, 9. 

Heats  of  formation  and  of  solution  of 
the  alkaline  polysulphides,  492. 

of    oxidation    of   the    sulphides, 

493. 

Heavy  metals  of  the  ammonium  sul- 
phide group,  separation  of,  122. 

Heavy  spar  from  the  basalt  of  the 
Finkenberg  near  Kiidinghofen,  oppo- 
site Bonn,  550. 

Hedyphane  containing  baryta,  from 
Laangban,  531. 

Helicin,  action  of  heat  on,  439. 

< modification  of,  439. 

Hematite  and  brown  hematite,  993. 

Hemialbumose,  1062. 

HemicoUin,  294. 

Hemihedral  crystals  with  inclined  faces, 
electrical  phenomena  of,  339. 

with    inclined    faces,    polar 

electricity  of,  338. 

Hemp,  essential  oil  of,  284. 

steeping,  132. 

Heptane  from  Pinus  sabiniana,  deriva- 
tives of,  82. 

heat  of  combustion  of,  1113. 

Heptolic  acid,  255. 

Heptyl  acetoacetate,  82. 

bromide,  82. 

■ iodide,  82. 

malonate,  82. 

Heptylacetic  acid,  82. 

HeptyUdene,  1032. 

Heptylmalonic  acid,  82. 

Herrengrundite,  a  new  basic  copper  sul- 
phate, 524. 

Hesperetin,  739. 

Hesperetol,  740. 

Hesperidin  and  its  derivatives,  739. 

Hesperitic  acid,  740. 

Heterosite,  blue,  550. 

Heulandite  (stilbite)  from  Kerguelen's 
Island,  695. 

Hexhydroethylpyridine,  ethylated,  444. 

Hexbvdrotoluene,  heat  of  combustion 
of,  1113. 


Hexmethylbenzene,  260. 

synthesis  of,  40. 

Hexmethylethane,  399. 

Hexolic  acid,  255. 

Hexyl  iodide,  secondary,  preparation  of, 

from  mannitol,  1113. 
Hexylene  from  mannitol,  1113. 

chlorhydrin,  1114. 

Hippuric  acid,  1144. 

formation  of,  in  the  animal 

organism,  928. 
Hippurylglycocine,  1144. 
Holmium,  absorption-spectrum  of,  349. 
Hom atropine,  420. 
Homociiichonidine  and  its  salts,  291. 
methyl  derivatives  of,  184. 

phenyl  sulphate,  neutral,  292. 

platinochloride,  922. 

Homohydroxysalicylic  acid  and  its  salts, 

1142. 
Homo-itaconic  acid,  801. 

and  its  salts,  1127. 

Honey,  316. 

Honig-thee,  441. 

Hopeite,  366. 

Hops,    bitter    principle   and    resin    of, 

101. 

cultivation  of,  931. 

of  Southern  Europe,  483. 

valuation  of,  946. 

Hornblende,  698. 

Hospitals   during  yellow   fever,   air  of, 

1179. 
Hot  spring  at  Nabmoo,  near  Maulmain, 

British  Burmah,  1019. 
• of  the  littoral  chain  of  Vene- 
zuela, 563. 
Humus  extracted  from   soil  by  alkahs, 

839. 
Hyalomelane,  701. 
Hydrangea  arborescens,  916. 
Hydranthrone,  nitroso-,  99. 
Hydratropic  acid,  brora-,  428. 

chloro-,  277. 

chlor-,  and  brom-,  425. 

Hydrazincinnamic  anhydride,  598. 
Hydrazobenzenetetrasulphonic  acid,  and 

its  salts,  903. 
Hydrazo-compounds,  molecular  changes 

which  they  undergo  when  subjected 

to  the  action  of  mineral  acids,  907. 
Hydrazo-diphenyl,  175. 
Hydriodic  acid,  action  of  molybdenum 

trioxide  on,  1084. 

action    of    phosphorus   on, 

222. 

dissociation  of,  1096. 

new  compounds  of,  with  am- 
monia, 972. 

Hydroanthracene  nitrite,  606. 

Hvdrobenzamide,  action  of  hydrocyanic 
acid  on,  168,  820. 
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Hjdrobromic  acid,  action  of  phosphorus 

on,  222. 

etherification  of,  32. 

new     compounds     of,     -with 

ammonia,  972. 

preparation  of,  18. 

Hydrocarbon,  C,qHj6,  738. 

CuHig,  occurrence  of,  in  rosin  oil, 

809. 
from    the    Waratah     mine,    New 

South  Wales,  982. 
new,     from     Sequoia     gigantea, 

98. 
Hydrocarbons,  aromaHc,  introduction  of, 

into  ketonic  and  aldehydic  acids,  81 1, 

1035. 
aromatic,     oxidation    of,    in     the 

animal  organism,  632. 

from  American  petroleum,  159. 

■  obtained    as    bye-products    in   the 

decomposition  of  levulic  acid  by  hy- 

driodic  acid,  399. 
of  the  acetylene  series,  direct  ad- 
dition of  water  to,  883. 
pyrogenic,   heat  of   formation   of, 

343. 
unsaturated,  action  of  oxygen  on 

the  bromo-derivatives  of,  142. 
Hydrocarbostyril,  274. 

parabi-om-,  274. 

Hydrochlorapo-bases      from      cinchona 

alkaloids,  action  of  acetic  anhydride 

on,  619. 
Hydrochloric   acid  gas,  preparation   of, 

138. 
Hydrocinchonidine,  830. 
Hydrocinchonine      of      Caventou     and 

Willm,  and  its  salts,  620. 
Hydrocinnamic   acid,   dinitro-,   and    its 

derivatives,  274. 

metamidoparabromo-,  274. 

orthonitro-,  274. 

parabromometanitro-,  274. 

parabromorthoiiitro-,  274, 

Hydrocollidine  and  its  salts,  825. 
Hydrocornicularic    acid   and   its    salts, 

1036. 
Hydrocyanbenzide,  820. 
Hydrocyaiicarbodiphenylimido,  163. 
Hydrocyanic  acid,  detection  of,  1175. 
Hydrolluoric  acid,  molecular  weight  of, 

973. 
Hydrogen,  liqiiid,  density  of,  in  presence 

of  inert  liquids,  874. 

note  on  the  spectrum  of,  956. 

refractive  equivalent  of,  in  organic 

compounds,  958. 
rela!ive  intensity   of   the   spectral 

lines  of :  its  bearing  on  the  constitu- 
tion of  nebulae,  69. 

spectrum  of  the  flame  of,  957. 

lines,  widening  of,  955. 

VOL.   XL. 


Hydrogen  peroxide,  474. 

production    of,    by    hydro- 

genised  palladium,  898. 

stability  of,  16. 

persulphide,  heat  of  formation  of, 

492. 

selenide,  preparation  of,  18. 

Hydrometbylketole,  735. 

nitroso-,  735. 

Hydropiperic     acid,    reactions    of    tbc 

ammonium  salt  of,  728. 
Hydrosantonic    acid,    action    of    phos- 

pliorus  tribromide  on,  286. 
Hydrostrychnine,  triehloriiiated,  293. 
Hydrothiodiplienylhydaiitoin,  906. 
Ilydrof  repine  iodide.  263. 
Hydroxyanthranol,  823. 
Hy(h*oxybenzamide,  42. 
llydroxybenzophenone,  trihydric,  592. 
a-llydroxybutylformaniide,  86. 
a-Hvdroxybutylformicacid  audits  salts, 

86, 
o-IIydroxybutyric  acid,  577. 

aniido-acids  of,  87. 

Hydroxy  caffeine,  614. 

dibromo-,  614. 

Hydroxycinchomeronic  acid,  744. 
a-HydroxycincUonic  acid  and  its    salts, 

743. 
Hydro xyoumic    acid    and    some   of    its 

Siilts,  276. 
llydroxydiphenyl,  dipara-,  605. 
Hydroxyetliyluvitic  acid,  431. 
Hydroxjisobutylacetic  acids,  577. 
y-llydroxyisophthalic  acid,  50. 
ilydroxyisovaleronitril,  85. 
llydroxyl     group,    introduction    of,  by 

direct  oxidation,  45. 
Hvdroxylanune      derivatives,      vapour- 

(knisity  tlctcrininiitions  of  a  few,  571. 

plutinocyanido,  707. 

llydroxylphtlialunic  acid,  586. 
llvdroxymesitylenic  acid  from  xylenol, 

'599. 
Hydi'o-oxycamphoronic  acid,  438. 
ilydroxyphtlialic  aciil,  599. 
JIydr()xvi)icoline,  l(»4(). 
llydroxypropylsulphobenzoic  acid,  46. 
llydroxyquinohne,  ()13,  74'3. 
11  vdroxysalicvlic  acid  and  its   salts,    a, 

'11 10. 
Hydroxysalicylsulphonic    acid    and    its 

salts,  1141. 
Hydroxy.>tilbene,  ortho-,  1150. 
iJydroxyletrolic  acid,  25(). 
Ilydroxythynioquinoiie,  596. 
11  vdroxytoiuic  acid,  599. 
llydroxytoluyl  tropeiiu),  420. 
llydroxyl riniesic  acid,  432. 
llydroxyuvitic  acid  and  its  salts,  431. 
«-llyili()xyuvitic   acid,   preparation    of, 

172. 

4  p 
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Hydroxyuvitic     acids,     comparison     of 

properties  of,  172. 
Hydroxyvaleric  acid,  conversion  of,  into 

isopropylacetic  acid,  414. 
Hyoscine,  56,  446. 
Hyoscyine,  57. 
Hypargyrite,  362. 
Hypersthene,  549. 

from  Bodenmais,  539. 

from  the  pumice  of  Santorin,  388. 

Hypersthene-andesite,     so-called,    from 

St.  Egidi  in  Lower  Styria,  695. 
Hypocatfeine,  614. 
Hypochloronirric       anhydride,        Gay- 

Lussac's,  506. 
Hyposulphurous  acid,  976. 


I. 


Ice,  analysis  of,  207. 

supposed  heating  of,  778. 

and  other  bodies,  existence  of,  in 

the  solid  state  at  temperatures  far 
above  their  ordinary  melting  points, 
966. 

Ictrogen,  934. 

Idocrase  from  Gleinitz  and  the  Johns- 
berg,  near  Jordansmiihl,  381. 

Idryl  and  its  derivatives  (Part  II),  283. 

■ tribrom-,  283. 

trichlor-,  283. 

Idryldisulphonic  acid  and  its  salts,  284. 

Idrylmonocarboxylic  acid,  284. 

Illicium  religiosum,  fruit  and  seeds  of, 
918. 

Ilmenite  from  the  Kapruner-Thorl  in 
the  Pinzgau,  996. 

Incineration,  note  on,  939. 

Indigo,  preparation  of  skatole  from, 
278. 

quantitative  estimation  of,  310. 

use      of      sodium      hyposulphite 

(Na.2S02)  in  the  estimation  of,  310. 

group,  relation  of  cinnamic  acid  to, 

274. 

Indigotin,  Baeyer's  process  for  the 
synthesis  of,  98. 

Indoline  and  its  derivatives,  51. 

Infusorial  earth,  545. 

Ink,  composition  of,  67. 

Inorganic  compounds,  relation  between 
the  molecular  properties  of,  and  their 
action  on  hving  animal  organisms, 
629. 

Inosite,  action  of  nitric  acid  on,  1022. 

and  its  action  on  Fehling's  solu- 
tion, 1022. 

Intestine,  small,  hydrolytic  action  of, 
114. 

Inulin,  243. 


Inulins,    specific    identity    of,    and    of 

natural  levulins,  149. 
Invert-sugar,  specific  rotatory  power  of, 

653,  654. 
Iodides,  alkaline,  action  of  lead  peroxide 

on,  976. 
double  thermic  properties  of  some, 

217. 
Iodine,  detection  of,  by  platinum  chlo- 
ride, 644. 

detection  of,  in  urine,  644. 

gaseous,  specific  heat  of,  784. 

manufacture  of,  207. 

behaviour  of,  at  high  temperatures, 

686. 

vapour- density  of,  221. 

polymeric  transformation  of, 

1096. 
/3-Iodolactic  acid,  and  some  of  its  salts, 

712. 
lodometric  process,  further  remarks  on, 

307. 
^-lodonaphthalene,  736. 
Iridio-platinum  alloy,  680. 
Iron  borocitrates,  89. 

chlorides,    heat    of    solution     of, 

964. 

deposition  of  copper  on,  in  a  mag- 
netic field,  962. 

estimation  of  chromium  in,  646. 

estimation  of  phosphorus  in,  465. 

finely  divided,  conduct  of  towards 

nitrogen,  110k 

lines  widened  in  solar  spots,  957. 

manufactured,  estimation  of  basic 

cinder  and  oxides  in,  648. 

native,  of  Greenland,  515. 

ores,  estimation  of  phosphorus  in, 

465. 

-ore,  clay  band-,  or  limonite,  ana- 
lyses of,  093. 

-ores  from  Canada,  546, 

reduction   of,  by  powdered 

zinc,  1170. 

oxalates  and  some  of  their  double 

salts,  713. 

oxide,  magnetic,  heat  of  formation 

of,  219. 

oxides,  74. 

passive  state  of,  343,  872. 

pyrophoric,  74. 

quantitative  estimation  of  phos- 
phorus and  silicon  in,  194. 

removal    of,    from    newly-broken 

soils,  638. 

rusting  of,  512. 

separation    of   aluminium    from, 

1081. 

method  suggested  for, 

645. 

separation   of    cobalt   and   nickel 

from,  1171. 
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Iron,  separation  of,  from  manganese  and 

alumina,  1082. 

tungsten  from,  1171. 

spectrum  of,  in  the  sun,  G69. 

titration  of,  with  sodium  thiosul- 

phate,  8i9. 
Iron-amalgam,  preparation  of,  879. 

pliosphato-sulphate     (diadochite), 

two  varieties  of,  found  in  the  coal 
mine  at  Pevcliagcard  (Isere),  999. 

■ phot^phide,  crystallised,  production 

of,  by  the  fires  in  the  coal  beds  at 
Commentry,  690. 

Iron  and  copper,  crystals  of  a  compound 
of,  with  sulphur,  from  Eoras,  353. 

Tron-glanco  from  Biancavilla,  237. 

Iron-manganese  (spiegeleisen) ,  crystal- 
line form  of,  789. 

Iron-meteorite  from  Rittersgriin,  exami- 
nation of,  560. 

Iron-pyrites,  mineralogieal  examination 
of,  523. 

Irrigation,  action  of  water  in  the  process 
of,  638. 

with  sewage,  842. 

Isatin,  action  of  ammonia  on,  434. 

preparation  of,    from   orthonitro- 

propiolic  acid,  275. 

Isatronic  acid  and  its  salts,  427. 
Isatropic  acids,  a-  and  (3-,  and  their  salts, 

425. 
Isethionic  acid,  581. 
Island    of  Futuna,   communications  on, 

701. 
Isoallylenetetracarboxylic  acid,  156. 
Isobutaldehy de,  action  of  amnion ia  on ,  84. 
action  of  phosphorus  pentachloride 

on,  709. 
— —    amnionic    compound,     action    of 

hydrogen  cyanide  on,  84. 
«—  from  light  resin  oil,  101. 

some  derivatives  of,  84. 

Isobutyl  alcohol,  etheriflcation  of,  884. 
isobutyrate,  action  of  bromine  on, 

248. 

santonate,  181. 

Isobutylacetal,  34. 
Isobutylal,  preparation  of,  711. 
Isobutylallylmalonic  acid,  415. 
Isobutylanthracene,  737. 
Isobutylene,  400. 

monochlor-,  709. 

dichloride,  710. 

Isobutylformic  acid,  a-amido-  (a-amido- 

isovaleric  acid),  85. 
and  methylcrotonic  acids,  calcium 

double  salt  of,  1126. 
Isobutylhydroanthranol,  737. 
Isobutylidene,  chlor-,  793. 

action  of  hypochlorous  acid 

on,  793. 

chloride,  action  of  ammonia  on,  793. 


Isobutyltartronic  acid,  577. 
Isocaproic  acid,  oxidation  of,  34. 
Isocumic  acid,  582. 

aldehyde,  582. 

Isocymenesulphonic   acid,    oxidation  of, 

8i8. 
Isodibutylene,  action  of  nitric  acid  on, 

400. 
Isodiethyloxamide,  717. 
Isodimorphism   of   arsenious    and   anti- 

monious  oxides,  791. 
Isodiphenylbenzene,  435. 
Isodipyridine,  826. 
Is'iferulic  acid,  740. 
Isohexolic  acid,  255. 

Isoliydroxy valeric  acid,  amido-acids  de- 
rived from,  713. 
Isomeric   bodies,  specific  refraction  and 

dispersion  of,  213. 
Isomerism  in  the  pyridine  and  quinoline 

series,  744. 
influence  of,  on   the  etherification 

of  alcohols  and  acids,  883. 

of  alcoliols,    influence    of,    on   the 

formation  of  ethereal  salts,  36. 

researches  on,   benzene  and  dipro- 

pargyl,  719.  ^  " 

Isoplithalic  acid,  some  derivatives  of,  96. 

sulphinide  and  its  salt^,1038. 

a-  and  y-Isophthalosulphonic  acid,  50. 

Isopropyl  bromide,  conversion  of  normal 
into,  by  heat,  567. 

iodide,  action  of  triethylamine  on, 

1025. 

Isopropylacetic  acid,  conversion  of  hy- 
droxy valeric  acid  into,  414. 

Isopropylene-neurine,  151. 

Isopropylenic  glycol,  heat  of  combustion 
of,  10. 

Isopropylphosphordichloride,  159. 

Isopropylstilbene,  1150. 

Isopyr,  990. 

Isovaleramide,  amido-,  hydrochloride  of, 
85. 

Isovaleric  acid,  «  amido-  (a-amidoiso- 
butvlformic  acid),  85. 

Isovaleroniti'ii,  imido-,  85. 

amido-,  hydrochloride  of,  84. 

imido-,  hydrochloride  of,  85. 

Isovanillic  acid,  740. 

Itaconic  acid,  800. 

derivatives  of,  1032. 

anhydride,  35,  155. 

chloride,  1032. 

Ivy,  glucoside  frojn,  440. 


Jadeite,  blue  sodalite,  990. 
Jamesonite,  54S. 

4  p    2 
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Jamesonite,  from  the  province  of  Huelva, 

1111. 
Jaulingite,  539. 
Jerusalem    artu^hoke    plant,     influence 

exerted  on  the  growth  of,  by  allowing 

the  "  sets  "  to  decay  before  planting, 

456. 


Kainite,  injurious  effect  of,  on  the  ger- 
mination of  potatoes,  300. 
Kanizer  or  Kainzen  spring,  analysis  of, 

30. 
Kaolin,  545. 
sodio-aluminic  silicates  formed  by 

the   action  of   sodium   carbonate  on, 

684. 
Kelp,   extraction    of    pota'^sium    iodide 

from,  319. 
Kentrolite,  a  new  mineral  species  from 

Chih,  554. 
Kerosine  mineral  or  torbanite,  inorganic 

constituents  of,  988. 

shale,  composition  of,  980. 

Ketines,  796,  895. 

Ketone  derivatives  and  aldehydammonia, 

condensation  products  from,  1028. 
Ketones,    nitroso-,    reduction   of,    with 

sodium-amalgam,  796. 

oxidation  of,  423. 

Ketonic  acids,   aromatic,   formation  of, 

600. 

introduction    of    aromatic 

hydrocarbons  into,  814,  1035. 

synthet-is  of,  731. 

Kidney  substance,  quantitative  analysis 

of  the  albuminoids  of,  661. 
Killinite,  1006. 
Kinzigites  of  Calabria,  519. 
Kitchen  gardens,  rotation  of  crops  in, 

1069. 
Kjerulfin,  366. 
composition  of,  230. 

crystallographic   examination    of, 

398. 

Klipsteinite,  990. 

Koji,  1059. 

Kraurite,  527. 

Kynuric  acid  and  its  salts,  827. 

Kynurine  and  its  derivatives,  828. 


L. 


Laboratory  observations,  644. 
Labradorite,  analysis  of,  537. 

from  Dxirrmosbach,  386. 

porphyries  of  Westphalia,  387. 

Lactic  acid  in  milk,  944. 


with, 
silver 


Lactic  acid,  /3-iodo-,  and  some  of  its  salts, 

712. 

isomerides  of,  413. 

monochloro-,    and   its    salts, 

417. 
prevention  of  the  occurrence 

of,  in  beer,  857. 

fermentation  in  urine,  928. 

acids,  a-  and  /3-chloro-,  formation 

of,  154. 
Lactobutyrometer,    milk  -  testing 

657. 
Lactonic   acid,   oxidation    of,  by 

oxide,  243. 

preparation  of,  243, 

Lactones,  constitution  of,  34. 

Lactose,  oxidation  of,  by  silver  oxide, 

243. 

specific  rotatory  power  of,  150. 

and  arabinose,  identity  of,  243, 

Laevulan,  a  new  species  of  gum  occurring 

in  beetroot  molasses,  888. 
Lake  mud  as  manure,  1077. 
Lakes,  saline,  existence  of  boric  acid  in, 

1019. 
Lambs,  duration  and  composition  of  the 

increase  in  live  weight  ot,  when  fatten- 
ing, 450. 
Lapislazuli,  a  crystal  of,  990. 
Lavas  from  Hawaii   and   other   islands 

of  the  Pacific  Ocean,  392. 

from  the  Island  of  Niuafou.  701. 

from  the  neighbom-hood  of  Cata- 
nia, and  their  analyses,  701. 

of  Georgio  in  Santorin,  557. 

Lazulite,  545. 

Lead  chloride,    action  of   chlorine  and 

hydrochloric  acid  on,  788. 
chamber  crystals,  applications  of, 

476. 

chlorobromide,  789. 

detection   of,   in   potable  waters, 

1173. 

formate-acetate,  86. 

furnaces,  Freiberg,  208. 

• glycerides,  145. 

iodide,  coefficients  of  expansion  of, 

495,  966. 
ores,     poor,     removal    of    eai'tLy 

matters   from,   by   means  of   an   air- 
blast,  767. 

oxycyanides,  1116. 

plunibothioglycoUate,  800 

quick  method  for  the  estimation  o^ 

849. 
raw,  Schnabel's  process   of   dea 

vering,  768. 

separation  of  silver  from,  760 

silver  iodide,  expansion- coefficients 

of,  966.  _ 
Leather,  preparation  of,  859. 
Lecture  experiments,  18,  133, 
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Legumin,  action  of  barium  hvdrate  on, 

449. 

action  of  salt  solutions  on,  1160. 

Leguminosse,  cultivation  and  manuring 

of,  938. 
Lemon  oil,  commercial,  437. 

trees,  comparison  of  diseased  and 

sound,  300. 

Lepidine  and  its  salts,  109. 

bases  isomeric  with,  919. 

Lepidophffiite,  362. 

Leptandra,  resin  of,  103. 

Leptomeria  acida  (Australian  currant), 

acids  of,  1033. 
Leucaurin,  900, 
Leuceine,  1047. 

Leucine  from  valeraldehyde,  796. 
Leucite,  363. 

crystalline  form  of,  397. 

potassio-ferric  silicate  analogous  to, 

389. 
Leucoline,  oxidation  of,  1044. 

of  tar,  1043. 

Leucolinic  acid,  1043. 

decomposition  of,  1044. 

Leucometliylaurin,  901. 

Leucopetrite,  359. 

Levulic  acid,  conversion  of,  into  normal 

valeric  acid,  411. 
' formation  of,  from  dextrose, 

410. 
formation    of,     from    milk- 
sugar,  410. 
hydrocarbons  obtain e<l  as  bye- 
products  in  the  decomposition  of,  by 

hydriodic  acid,  399. 

oxidation  of,  411. 

preparation,   properties,   and 

salts  of,  409. 
Levulin,  natural,  preparation  of,  149. 
Levulins,   natural,    specific   identity    of 

inidins  and  of,  149. 
Ley  den  jars,  reduction  of  observations 

on,  963. 
Libethenite,  368. 

artificial,  367. 

Lichen  escuLentus   (manna),  analysis  of, 

931. 
Liebig's  extract  of  meat,  paralactic  acid 

in,  413. 
Light,  influence  of,  on  chemical  action 

in  animals,  833. 
on  the  germination  of  seeds, 

1061. 

on    the    growth    of     beet, 

930. 

on  the  liberation  of  carbonic 

anhydride  by  plants,  1060. 

on  the   ripening   of   grapes 

930. 

— —  intermittent,  influence  of,  on  the 
formation  of  chlorophyll,  930. 


Light,  white  and  coloured,  experimental 

estiination  of  the  velocity  of,  861. 
Lignin,  1122. 
Ligno-ceric  acid,  and  its  salts,  249, 

chloride,  250. 

Ligroin,  explosion  of,  1181. 

Lime,   importance   of,    to    the    animal 

organism,  190. 
Limestone,  Silurian,  analysis  of,  698. 
Limestones,   phosphoritic,  of  the  Island 

of  Bonaire,  West  Indies,  391. 
Limonite  or  clay-band  iron-ore,  analvses 

of,  993. 

concretions,  analysis  of,  993. 

Linaloes,  essence  of,  738. 

Linseed,  chemical  composition  of,  116, 
753. 

cake,  examination  of,  636. 

meal,  examination  of,  636. 

oil,  adulterated,  473. 

Liquid  compounds,  volume  constitution 
of,  220. 

ditl'usion  and  osmose,  electric  cur- 
rents caused  by,  963. 

state,  limit  of,  971. 

Liquids,  application  of  photometry  to 
the  study  of  diffusion  phenomena  in, 
956. 

dielectric  capacity  of,  963. 

inlluence  of  voltaic  currents  on  tli^.' 

difiusion  of,  963. 

mixed,  vapour-tension  of,  1093. 

volume  constitution  of,  13. 

Lithiophilite,  530. 

Jjithiophorite  (cacochlor),  363. 

Lithium,  spectrum  of,  957. 

borocitrates,  89. 

hydroxylamine  platinocyanide. 

708. 

oxide,  specific  gravity  of,  220. 

uranate,  686. 

Liver,  amount  of  glycogen  in,  after 
death,  628. 

• — —  does  mjection  of  sodium  carbouiite 
into  the  portal  vein  cause  the  disap- 
pearance of  glycogen  from  ?   627. 

formation  of  glycogen  in,  626. 

influence  of  cold  ou  the  amount  ol" 

glycogen  in,  627. 

intluence  of  severe  bodily  exercise 

on  the  amount  of  gl\  cogeu  in,  626 

■  nature  of  the  sugar  found  in,  after 

rijjor  mortis,  628. 

Livers  of  hybernating  animals,  glycogen 
in,  (529. 

Livingstonite,  altered,  from  Guadnl- 
cazar,  S.  Luis,  Botosi,  Mexico,  exami- 
nation of,  517. 

artificial  production  of,  518. 

from  a  new  Mexican  locality,  ex- 
amination of,  517. 

Logwood,  detection  of,  in  wine,  761. 
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Lophine,  51,  591. 

hydrobromide,  action  of   bromine 

on,  51. 
Lubricating  oil,  explosion  of,  1181. 
Lucerne  and  darnel,  as  a  mixture  for 

meadows,  1065. 
Lunnite  group,  368. 
Lupine  sickness,  prevention  of,  934. 
Lupines,  purification  and  digestibility  of, 

838. 

use  of,  as  fodder,  116. 

yellow,  growth  of,  299. 

and  field  beans,  comparison  of  the 

influence   of,   on    the   production    of 

milk,  927. 
Lupinine,  831. 
Lupuiic  acid,  102. 
Lupulin,  composition  of,  102. 
Lupuliretin,  102. 

Luteo-cobaltamine  chlorides,  1106. 
Lutidine,  56. 

oxidation  of,  443,  612. 

/3-,  physiological  action  of,  1058. 

aurochloride,  288. 

hydrochloride,  56. 

Lutter,  manuring  experiments  ^t,  935. 
Lycopodine,  1158. 


M. 


Macrocarpin,  52. 

Magnesia,  production  of,  1180. 

industry,  1087,  1180. 

Magnesium,  gases  occluded  in,  350. 

borocitrates,  89. 

carbonate,  comparative  examination 

of  samples  of,  208. 
■ solubility  of,  in  water  charged 

with  carbonic  acid,  1102. 
potassium  platinocyanide,  240. 

rate    of  solution   of,   in   different 

acids,  344. 

salts,    alkanet     red    a     test     for, 

62. 

vegetable  colouring  matters 

as  test  for,  63. 

spectru.m  of,  955,  957. 

Magnetic  oxide  of  iron,  heat  of  forma- 
tion of,  219. 

Magnetite,  994. 

Maize,  cultivation  of,  455. 

stripping,  837. 

use  of,  in  the  preparation  of  starch, 

sugar,  spirit,  and  beer,  330. 

Malachite-green  and  its  salts,  165. 

preparation    and    salts    of, 

589. 

Maleic  acid,  amido-,  254. 

formula  of,  254. 

■ halogen  derivatives  of,  416. 


Maleic  acid  and  its  salts,  rotatory  power 
of,  892. 

influence  of  sulphuric  and  of 

acetic  acids  on  the  specific  rotatory 
power  of,  893. 

Malonic  acid,  action  of  bromine  on, 
155. 

occurrence  of,  in  the  manu- 
facture of  beet-sugar,  800. 

Malt,  influeTice  of,  on  the  quality  and 
keeping  properties  of  beer,  1090. 

influence  of   temperature   on   the 

composition  and  amount  of  extract 
obtained  from,  951. 

Malt  liquors,  influence  of,  on  digestion, 

752. 
Malt  wort,    decrease    of   nitrogen    in, 

during  fermentation,  331. 
M  alto-dextrin,  1024. 
Maltose,  567,  568. 

oxidation  of,  568. 

Mandelic    acid,    preparation    of,    froi» 

benzaldehyde,  277. 
Manganese  in  steel,  950. 

occurrence  of,  in  Nordmark,  697. 

carbonate  (mineral),  698. 

dioxide,   action    of    hydrochloric 

acid  on,  22. 

containing  antimony,  141. 

ores,  Canadian,  546. 

76,  789. 

separation  of  iron  from,  1082. 

sulphochromite,  226. 

volumetric  estimation  of,  in  pre- 
sence of  ferric  oxide  and  alumina, 
760. 

volumetric  estimation  of,  method 

suggested  for,  645, 

calcium  carbonate  containing  ba- 
rium, from  Laangban,  690. 

Manganidocrase,  381. 

Manganite,  crystal  system  of,  S64. 

Manganosite,  697. 

Manganous  chloride,  action  of  chlorine 
on,  22. 

and  hydrochloric  acid,  action 

of  chlorine  on,  23. 

Manganspath  (rhodochrosite) ,  531. 

Mangold  wurzel,  manuring  experiments 
with,  61. 

Manna  {Lichen  esculentus),  analysis  of, 
931. 

Mannitol,  hexylene  from,  1113. 

nitro-,  heat  of  formation  of,  969. 

Manure,  analyses  of,  640. 

for  fruit  trees,  121. 

from  molasses  waste,  preparation 

of,  937. 

gypsum  as,  1076. 

lake    mud  and   marsh   earth    as, 

1077. 

potash  salts  as,  1072.  _ 
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Manure,  stable,  researches  on  the  changes 
occurring  in,  when  kept,  937. 

use  of  ammonium  citrate  in  exami- 
nation of  phosphates  in,  846. 

use   of   potassium    salts    as,   839, 

840. 

wool  waste  as,  937. 

Manure  heaps,  testing  the  progress  of 
putrefaction  in,  937. 

Manure  materials,  solubility  of,  120. 

Manures,  artificial,  30  i. 

• experiments  with,  641. 

potassium  salts  as,  4-59. 

Manuriiig  experiments,  comparative, 
1079. 

on  arable  land,  61. 

on  "  Donaumoos,"  935. 

to    determine   the    value    of 

phosphoric  acid  soluble  in  "citrate" 
solution,  1075. 

witli  phosphoric  acid  in  dif- 
ferent combinations,  1167,  1072. 

Margarine,  a  substitution  for  butter  and 
lard,  209. 

analysis  of,  210. 

Margarite,  234. 

Marsh  earth  as  manure,  1077. 

Masonite,  234. 

Mass,  volumetric  determination  of  the 
chemical  influence  of.  Part  111.  On 
the  mass-influence  of  water,  497. 

Mate,  effect  of,  on  the  gases  iu  the  blood, 
1051. 

Material,  strained,  reduction  of  obser- 
vations on,  963. 

Matter,  fourth  state  of,  971. 

Meadows,  lucerne  and  darnel  as  a  mix- 
ture for,  1065. 

Meals,  presence  of  corn-cockle  seeds  in, 
317. 

Measure  made  of  a  10  per  cent,  iridium 
platinum  alloy,  680. 

Meat,  changes  undergone  by,  in  the 
process  of  pickling,  66. 

Meat-peptones,  preparation  of,  449. 

Meconic  acid,  418. 

double  salts  of,  418. 

]\Ielanchlore,  550. 

Melanophlogite,  1000. 

Melanterite  Irom  Idria,  232. 

Melaphyr,  augitic,  27. 

from  the  neighbourhood  of  Klein- 

schmalkalden,  27. 

Mellic  acid,  electrolysis  of,  798. 

Mellitic  acid,  synthesis  of,  40. 

Menaccanite,  994. 

Mercuric  chloride,  compounds  of  hydro- 
chloric acid  with,  355. 

oxide,     action     of     sodium     on, 

348. 

Mercurous  chloride,  solubility  of,  in 
hydrochloric  acid,  881. 


Mercury,  action  of  oxygen   on,  at  the 

ordinary  temperature,  1107. 
action  of  oxygen  on,  in  eudiometri- 

cal  experiments,  782. 

American      sulpho-selenides      of, 

361. 

occurrence     of,     in      California, 

689. 

preparation  of,   at   the   "  Stefans- 

foundry  in  the  Zips,"  768. 

and  other  metals,  spontaneous  oxi- 
dation of,  791. 

cyanide,  decomposition  of,  794. 

fulminate,  explosive  properties  of, 

779. 

fulminate,    heat    of   formation   of, 

780. 

oxycyanides,  1116. 

salt,  crystalline,  analysis  of,  355. 

selenates,  new,  1099. 

Mesaconic  acid,  416. 

derivatives  of,  1032. 

chloride,  1032. 

Mesadibromopyrotartaric  acid,  decom- 
position of,  416. 

Mesitonic  acid,  796. 

Mesitylene,  sul])hamine-  and  hydroxy- 
acids  derived  from,  429. 

Mesitylenedisulphonic  acid  and  its  salts, 
733. 

Mesitylene-sulphonamide,  oxidation  of, 
820. 

structure  of  the  oxidation- 
products  of,  822. 

Mesitylenic    sulphinide    and    its    sails, 

820. 
Mesolites,  1007, 1008. 
Mesoxalic  acid,  decomposition  of,  415. 
Metacasein,  1053. 
Metachloral,  transformation  of  chloral 

into,  248. 
Metacrolein,  406,  888. 
Metahajmoglobin,  185. 
Metaliomoparahydroxybenzoic  acid,  599. 
Metal,  changes  of  volume  accompanying 

electrolytic  deposition  of  a,  671. 
Metallic  chlorides,  action  of  hydrochloric 

acid  on,  223,  3i7,  785. 

hydrochlorides  of,  877. 

reduction    of,    by    hydrogen, 

877. 
oxides  of  the  iron  group,  74. 

solutions,    action    of    sulphur   on 

some,  1097. 

Metalloids,  union  of,  by  pressure,  499. 

Metallurgy,  novelties  in,  768. 

Metals,  action   of    mineral    waters    on, 

238. 

nitric  acid  on,  876. 

oils  on,  772, 

chemico-electric    relations    of,    on 

solutions  of  potassium  salts,  962. 
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Metals,  enamelling,  208. 

some,  changes  in   volume  of,   on 

fusion,  783. 

union  of,  by  pressure,  499. 

Metamerism  in  certain  compounds,  two 
remarkable  cases  of,  88. 

Metamethjlbenzaldehyde,  582. 

Metamorphoses  of  nephelin  rocks, 
1013. 

Metanitraniline  silver  nitrate,  1130. 

Metarabin  (?),  443. 

Metasantonin,  285. 

monobromo-  and  di-,  285,  286. 

Metatoluidine,  preparation  of,  721. 

Metaxylene,  paranitro-,  49. 

Metaxjlenesulphonic  acid,  nitro-,  and  its 
salts,  49. 

Metazotoluene,  432. 

Meteoric  dust  containing  a  large  quan- 
tity of  metallic  iron,  which  fell  at 
Catania  on  the  night  of  March  29, 
1880,  561. 

iron  at  Sainte-Catherine,  anoma- 
lous magnetism  of,  704. 

from    Cohahni.'a,    nodules  of 

chromite  in,  705. 

'■    from     Ivanpah,    California, 

394. 

new,   from   North   Carolina, 

1017. 

of  unknown  locality,   in   the 

Smithsonian  Museum,  1111. 

mineral,  a  new,  29. 

nickel-iron,  synthetic  imitation  of, 

1018. 

Meteorite  from  Cleborne  Co.,  Alabama, 
U.S.,  394. 

iron-,  from  Eittersgriin,  examina- 
tion of,  560. 

■ which  fell  at  Estherville,  Emmet 

Co.,  Iowa,  in  May,  1879,  395, 
561. 

which  fell  on  the  15th  of  October, 

1872,  in  the  neighbourhood  of  Soko- 
Banja  in  Servia,  lithological  and  geo- 
logical examination  of,  1017. 

which  fell  on  the  26th  of  Novem- 
ber, 1874,  at  Kerilis,  commune  of 
Mael-Pestivien,  Canton  de  Callac, 
1017. 

■ fall    of,    at  Grnadenfrei,  in  Silesia, 

May  17th,  1879,  237,  395. 

natural,    mode    of   formation    of, 

1018. 

Methacrylic  acid,  bromo-,  action  of 
potash  on,  413. 

isobromo-,  416. 

Methane,  carbonate,  trichloro-,  251. 

chlorine  and  bromine   derivatives 

of,  238. 

Methenylamidotoluenemercaptan,  597. 
Methoxyethoxy  -hydroxy cafleine,  614. 


/3-Methoxyglutaric  acid  and  its  silver 
salt,  404. 

formation  of,  from  diallylme- 

thylcarbinol,  414. 

Methoxynitrotoluic  acid,  269. 

Methyl  acetylpulvate,  97. 

acrylate,  polymerides  of,  250. 

alcohol,  detection  of,  in  ethyl  alco- 
hol, 197. 

u?e  of,  in  preparing  colour- 
ing matters,  211. 

carbonate,  251. 

ether,  heat  of  solution  of,  8. 

ethyl  carbonate,  88. 

hesperitate,  740. 

iodide,  hydrate  of,  32. 

iodoacetate,  action  of  methyl  iodide 

on,  576. 

a-  and  j3-naphthyl  ether,  and  ni- 
tration of,  724. 

•  paramethoxysalicylate,  271. 

sulphate,  action  of  ammonia  and 

amines  on,  240. 

Methylal,  thermal  constants  of,  675,- 
Methylamidobutyiic  acid,  87. 
Methylamine,  action  of  methyl  nitrate, 

bromide,  and  iodide  on,  1027. 
in  commercial  trimethylamine  hy- 
drochloride, 83. 
• occurrence  and  origin  of,  in  urine, 

631. 

methylsulphate,  241. 

phthalate,    action    of  phosphorus 

pentachloride  on,  285. 
Methylamines,  production  of,  1026. 
Methylamylaniline,  584. 
Methylaniline  methylsulphate,  241. 
Methylarbutin,  610. 
Metliylated  spirit,  assay  of  wood  spirit 

for  the  preparation  of,  1174. 

wood  spirit,  for  making,  942. 

Methjlatrolactic  acid,  1036. 
Methyl aurin,  900. 

action  of  ammonia  on,  725. 

Methyl  benzophosphinate,  604. 
Melhylbutjibenzene,  809. 
Methylcarbamide,  occurrence  and  origin 

of,  in  urine,  631. 
Methylcinchonine,  289. 

dimethiodide,  289. 

Methylconine,  synthesis  of,  825. 
Methylcrotonic   acid    hydriodo-,   action 

of    zinc    and      sulphuric     acid     on, 

1126. 

and  isobutylformic  acids,   calcium 

double  salt  of,  1126. 

Methyldeoxybenzoin,  1034. 
Methyldibroniatrolaciic  acid,  1036. 
Methylene    chloride,  thermal  constants 

of,  674. 
Metliylenecafi'eic  acid  and  its  derivatives, 

48. 
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Methylenedioxyphenylacrylic  acid  and 
its  derivatives,  48. 

Methyleuedioxjplienylamidacetic  acid 
and  its  salts,  729. 

Methylenedioxyphenylamylic  acid,  re- 
actions of  the  ammonium  salt  of, 
728. 

Methylenedioxyphenylangelic  acid,  727. 

Mcthylenedioxyplienylgly  collie  acid, 
729. 

Methylenedioxvpheuylisobutyric  acid, 
49. 

Methylenedioxyplienvlmetliacrvlic  acid, 
49. 

]\[ethvlenedioxyplienylpropionic  acid, 
49." 

]\lethylenedioxyphenylvaleric  acid,  reac- 
tions of  the  ammonium  salts  of,  728. 

Itethylene-diplienyl  oxide,  264. 

IVfethylene-a-homocaiicic  acid  and  its 
derivatives,  48. 

Methylene-a-homohydro-caifeic  acid, 
49. 

Metliylenehydrocaffeic  acid,  49. 

Methylenephthalyl,  733. 

jS-Metliylcthenyltricarboxylic  acid,  579. 

Methyletliylamylammoiuum  hydroxide, 
action  of  heat  on,  571. 

MethyletliN  lamylphenylammoniiim  hy- 
droxide, action  of  heat  on,  571. 

Methylethylurea,  88. 

Metliylhexylketone,  794. 

Methyl-iionio-cinchonidine  and  its  deri- 
vatives, 184. 

Methylisopropyl  carbino\  401. 

Methylketole  and  its  derivatives,  731'. 

Metlivl  mono-  and  di-  nitro-quinol, 
1139. 

/3-Metlivlmorphine  and  its  hydrochlo- 
ride,'l  154. 

Methylnaplithalene,  43fi. 

Metliyliiitroquinone,  583. 

Methyloxantliranol,  derivatives  of,  008. 

Metliylparabanic  acid  from  dimethyluric 
acid,  39. 

synthesis  of,  896. 

Methylparatoluidiue  methylsulphate, 
241. 

Methylphenyl  ketone,  279. 

Methylpiperidine,  621. 

IMethylpropylacetic  acid,  calcium  and 
baiiuiii  salts  of,  408. 

/3-Methylpropyletliylenelactic  acid  and 
its  salts,  402. 

Methyl pul vie  acid,  97. 

IMethylpyridine-carboxylic  acid,  611. 

Metliylpyridinedicurboxyiic  acid,  110. 

Methylpyridyl  iodide,  action  of  silver 
oxide  or  potassium  hydroxide  on, 
921. 

Methylpyridylammonium  iodide,  action 
of  sodium-amalgam  on,  921. 


Methvlpvrroline,  action  of    chloroform 

on,'827 
:Methyhiuinone,  619. 

methiodide,  619. 

Methylquinolinic  acid,  611. 
Methylresorcinoldialdeh}  de,   a-  and  ^-, 

27i. 
Metliylresorcinol,  tribromo-,  270. 
Metliylstilbene,  1035. 
Metliyltartronic  acid,  254. 
Metlnlthioparabanic  acid,  synthesis  of, 

896. 
Metliyltribenzylammonium      methylsul- 

pliHte,  241. ' 
Mica,  a  new,  385. 

from  Striegau  in  Silesia,  549. 

ndneralogical  examination  of,  524. 

more   es})ecially  zinnwaldite,    note 

on,  692. 
jNIicas,  cliemical  composition  of,  533. 
Micrococci,  grains  of,  in  the  atmosphere, 

645. 
Microlite   from   Amelia   Co.,    Virginia, 

1(IU2. 
Microscopic  animals,  destruction  of,  in 

potable  water,  1179. 
Micruzi/ma     cretcB,     non-existence     of, 

835.' 
Milk,  953. 
acidity  of,  473. 

action  of  rennet  on,  953. 

aH)uniinoids  in,  1 19. 

alcoliolic  fei-nientation  of,  944. 

analyses  of,  1176. 

analysis,  657,  11 8  t. 

apparatus  for  skinnning,  129. 

— — •  araomctric  method  for  the  estima- 
tion of  fat  in,  656. 
. blue,  1055. 

blueing  of,  953. 

•  com])ai  ison  of  the  influence  of  field 

beans  and  lupines  on  the  production 

of,  927. 
composition  of,  from  the  same  cow 

on  consecutive  days,  762. 

condensed,  analysis  of,  658. 

creaming    of,    by    surface    cooling, 

857. 
— —  crcaniing  of,  in  earthen  pans,  771. 

estimation    of    fat    in,    656,     851, 

1184. 

estimation    of    salicylic    acid    in, 

1185. 

examination  of,  946. 

human,  composition  of,  630. 

lactic  acid  in,  944. 

of  Tyrolese  (ows,  1163. 

quantity  and  quality  of,  yielded  by 

different  races  of  cows,  630. 

skim,    results   of  fattening   calves 

with,  297. 
Milk -peptone,  preparation  of,  450. 
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Milk-sugar,  a  hitlierto  unobserved  pro- 
perty of,  151. 

anhydrous,  151. 

Milk-testing  with,  the  lactobutyrometer, 
657. 

Mimetesite  or  mimetite,  1109. 

Mineral  containing  selenium,  analysis  of, 
533. 

ferruginous,    from    Amhurst   Co., 

Va.,  analy8is  of,  554. 

green  chloritic,  530. 

of  the  augite  group,  meta- 
morphosis of,  996, 

resembling    thorite,    analysis    of, 

1009. 

analyses,  698. 

analysis,  a  solution  of  density  3'28 

suitable  for,  1168. 

enclosures   in   the    basalt    of   the 

Persanyer  Gebirge,  703. 

localities  in  North  Carolina,  1109. 

locality,  new  and  remarkable,    in 

Fairfield,  Connecticut,  529. 

oils,  heavy,  analysis  of,  202. 

species,  two  new,  from  the  mineral 

locality  of  Fairfield  Co.,  Connecticut, 

229. 
spring,  Grossliider,  at  Salzschlirf, 

chemical  examination  of,  29. 
Kanizer  or  E.ainzen,  analysis 

of,  30. 
water   of  Niederbronn   in   TJnter- 

Elsass,  analysis  of,  80. 

waters,     action     of,     on     metals, 

238. 

of     Rouen    and     Forges-les- 

Eaux,  amount  of  iron  in,  397. 

saline,  law  of  the  formation 

of,  1018. 

Mineralogical  notes,  No.  V,  occurrence 
of  manganese  in  Nordmark,  697. 

observations,  543. 

Mineralogy,  contributions  to,  548. 

microscopical,  miscellaneous  con- 
tributions to,  990. 

of  Russia,  materials  for,  523, 

Minerals,  action  of  organic  acids  on,  62, 

642. 

Austrian,  544. 

bismuth,  from  Nordmark  in  Werm- 

land,  688. 
Canadian,  545. 

from  Chili,  551. 

from  Huhnerkobel  between  Zwiesel 

and  Bodenmais,  550. 

from   the   andesite  of  the  Arany 

Berg,    near    Devn    in    Transylvania, 
548. 

from  the  iron  mine  of  Morawicza 

in  the  Bannat,  996. 
from  the  mining  district  of  Rodna, 

in  Tranyslvania,  548. 


Minerals  from  the  Silberberg  at  Boden- 
mais in  Bavaria,  549. 

from  the  veins  of  copper  ore  near 

Copiapo,  in  Chili,  551. 

from    Zoptau    and    Schonberg   in 

Moravia,  550. 

miscellaneous,  notes  on,  542. 

New  South  Waks,  991. 

Norwegian,  crystaUographic  exami- 
nation of,  398. 

occurring    in    the    mines    of   the 

counties  ot  Dublin  and  Wicklow, 
383. 

of    some    of    the   apatite -bearing 

veins  of  Ottawa  Co.,  Quebec,  542. 

of  the  clay  group,  540. 

of    the   Sarrabus   mine,   Sardinia, 

359. 
two  new,  from  the  Eleonora  mine 

in  the  Diinsberg,  near  Griessen,  525. 
various  Canadian,  amounts  of  gold 

and  silver  in,  546. 
Mispickel,  FeSAs,  from  Pribram,  231. 
Mixite,  532. 
Mogdad  coffee,  483. 
Molasses,  recovery  of  cane-sugar  from, 

by  fermentation,  480. 

separation  of  sugar  from,  128. 

waste,  preparation    of   a    manure 

from,  937, 
Molecular   grouping  in  organic  bodies, 

influence  of,  on  their  absorption  in  the 

infra-red    region    of    the    spectrum, 

487. 
heat  and  volume  of  the  rare  earths 

and  tlieir  sulphates,  494. 

refractive    power,    alteration    of, 

862. 

rotatory  power  of  carbon  com- 
pounds, 215. 

volume  of  certain  acetates,  969. 

weight,  alteration  of,  862. 

of  organic  compounds,  rela- 
tion of  the  specific  heat  to,  963. 

Molybdenum,  new  method  for  the 
volumetric  estimation  of,  1083. 

Monazite,  991,  1109. 

Monethyloxamide,  action  of  phosphorus 
pentachloride  on,  718. 

Monobenzoylditolylhydrazine,  41. 

Monomethylamine,  action  of  methyl- 
bromide  and  methyl  iodide  on,  33. 

Monometliylanthracene,  1129. 

Monomethylparabanic  acid,  747. 

Monomethylresorcenedialdehyde,  a-  and 
^-,  271. 

Monomethylresorcinol,  270. 

Mononaphthylamines  from  naphthols, 
605. 

Mono-/3-naphthylcarbamide,  606. 

Monophenyloxamide,  action  of  phos- 
phorus pentachloride  on,  718. 
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Monoxyanthraquinone,  preparation   of, 

608. 
Monoxydiphenylmethanecarboxylic 

acid,  96. 
Monoxydiphenylphthalein,  96. 
Monoxylphenylanthranol,  97. 
Montmorillonite,  541. 
Monzonite  of  Predrazzo,  petrograpliical 

constitution  of,  27. 
Morphine  and   its  congeners,    some  re- 

a<;tions  of,  1044. 

constitution  and  salts  of,  921. 

estimation  of,  in  opium,  945. 

ethereal  derivatives  of,  1045. 

methyl  ether  of,  1153. 

transformation     of,    into    codeine 

and  homologous  bases,  829. 
Moss-gold,  formation  of,  687. 
Moss-silver,  formation  of,  687. 
Mottramite  (?),  1108. 
Mountain  group  of   the  Kummelsberg, 

near  Strehlen,  698. 
Mucobromic  acid,  36. 

action  of  bromine  on,  36. 

Multiple  rotations,  T.  Thomson's  law  of, 

795. 
Muscle,  action  of  ammonia  and  its  salts, 

and  of  hydrocyanic  acid  on,  1058. 

•  formation  of  glycogen  in,  629. 

serum  albumin  in,  630. 

Muscles,   amount  of  glycogen  in,  after 

death,  628. 
Must,  analyses  of,  1092,  1182. 
treatment  of,  in  the  press  house, 

331. 
Mustard,  black  and   white,  analyses  of, 

205. 

oil,  testing  of,  125. 

Mycoprotein,  449. 
Mydriatic  alkalo'ids,  446. 
Myosin,  vegetable,  1062. 


N. 


Naphthalene,  action  of  amyl  chloroxalate 
on,  731. 

/S-derivatives  of,  736. 

derivatives,  822. 

dichloro-,  915. 

a-  and  ^-dinitro-,  oxidation  of,  by 

nitric  acid,  435. 

/3-iodo-,  736. 

pure,  preparation  of,  1151. 

and  ethyl  chloride,  action  of  alu- 
minium chloride  on  a  mixture  of,1041. 

Naphthalenes,  amidobenzamido-,  1132. 

nitrobenzamido-,  1132. 

Naphthanthraquinone  and  its  halogen 
derivatives,  280. 

Naphthaquinone,  1041. 


d-Naphthaquinoneanilide,  conversion  of, 

/3-naphthaquinoneanilide  into,  1041. 
^-Xaphthaquinoneanilide,  conversion  of, 

into  a-naphthaquinoneanilide,  1041. 
a-Naphthoic  acid,  mononitro-,  822. 
iS-Naplithol,    action  of  commercial   tri- 

methylamine  on,  177. 
a-  and  /S-,  action  of  ethyl  chloro- 

carbonate  on,  48. 

action    of    oxalic     and    sulphuric 

acids  on,  280. 

/3-amido-,  736. 

chloro-,  915. 

derivatives  of,  177. 

^-,  nitro-,  736. 

ix?actions  of,  177. 

/3-Xaplitholdisulphonic  acids,  178. 
j3-Naplitholetherdisulphonic  acid  and  its 

potassium  salt,  914. 
Naphtliolctherphosphoric  acid,    chloro-, 

and  potassium  salt  of,  914,  915. 
/3-Naplitliolsulphonic     acid,     action     of 

phosphorus  pentaohloride  on,  914. 

nitroso-,  436. 

/S-Naphtholtetiazobenzene,   and  sulpho- 

nic  acids  of,  178. 
Naphthonitril,  822. 

nitro-,  822. 

a-Naplitlioquiiiolino,  920. 
/3-Naphthoquinonanilide,    and    its   salts, 

915. 
Naphthoquinonechlorimide,  164. 
a-aiid  /^-Naphthyl  ether,  and  /3-,  264. 
/a-Naphthjlacetoiiaphthalide,  606. 
Na))hth}'lacetylaniiiie,  605. 
/a-Naphthjlaimdoethyl  ether,  178. 
a-Na|)htli_)lamine  platinocyanide,  708. 
/S-Naphthylauiine,  bromo-,  606. 

derivatives  of,  ()05. 

nitnite,  736. 

Na])htli_ylamiiies,  trinitro-,  724. 
/':i-i\aplithylanilid(H'th}l  ether,  178. 
/a-Naphtlijlbronietlijl  ether,  177. 
/:i-Naplitlivlcarl)aiHi(le,  mono-,  606. 
Naphthjleiiephenyliiie  oxides,  a-  and  /9-, 

and   derivatives    of  the   a-compound, 

282. 
Naphlhylphenylamine,  a-  and  /3-,  176. 
— — -  /ii-(li-j)ara-briimo-,  177. 

a-dinitro-,  176. 

a-tribromo-,  176. 

/3-Naphthjlthiocarl)imide,  606. 

mono-  and  di-,  (JU6. 

/^-Najjlitliyltliiourethane,  606. 
/:i-Naplithjlurethane,  60(;. 
Nartine,  445. 

Natrolite,    crystallographic  examination 
of,  398. 

microscopical   examination  of  the 

matrix  of,  1014. 

Nasal    secretion,  abnormal   presence   of 
uric  acid  in,  1161. 
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Nephelin  rocks,  Tnetamorphoses  of,  1013. 

Nephrite  from  New  Zealand,  377. 

Neriodorcin,  916. 

Neriodorin,  917. 

Neritim  odorum,  916. 

Nerve,  action  of  ammonia  and  its  salts, 
and  of  hydrocyanic  acid  on,  1058. 

Nessler's  test  for  ammonia,  use  of,  for 
the  detection  of  carbonic  acid  in 
■water,  and  of  caustic  alkalis  in  pre- 
sence of  carbonates,  940. 

Newberyite,  231. 

Nickel,  qualitative  separation  of  cobalt 
from,  1!)4. 

separation  of,  from  cobalt,  1082. 

separation  of,  from  iron,  1171. 

oxides,  77. 

Nickel-speiss  (placodin),  228. 

Nicotine,  288. 

action  of  selenium  on,  825. 

Nicotinic  acid,  444. 

Niobite,  550. 

Nitranilines,  preparation  of,  1130. 

Nitrates,  estimation  of,  in  potable  and 
river  waters,  1173. 

some,  occurrence   and  estimation 

of,  in  vegetable  substances,  122. 

Nitric  acid,  dissociation  of,  by  vegetation 

in  the  dark;  836. 
estimation  of,  and  separation 

from  nitrous  acid,  1080. 

inflammation  by,  475. 

oxide,  a  disinfectant,  664. 

Nitrification,  221. 

Nitrils,  action  of  nascent  hydrogen  on, 

262. 
Nitrobenzene,  action   of   chlorochromic 

acid  on,  583. 
Nitrobenzenes,    substituted,    action    of 

sulphuric  acid  on,  91. 
Nitrogen,  apparatus   for  the  collection 

of,  in  elementary  analysis,  192, 
apparatus  for  the  estimation  of,  in 

organic  compounds,  192. 
apparatus  for  the  volumetric  esti- 
mation of,  62. 

conduct    of    finely   divided    iron 

towards,  1104. 

elimination  of,   from   the   animal 

body,  451. 

— —  estimation  of,  in  the  different 
states  in  which  it  exists  in  vegetable 
products,  933. 

heat  of  formation  of  the  oxides  of, 

6. 

liquid,  density  of,   in  presence  of 

inert  liquids,  874. 

oxides,  loss  of,  in  the  manufacture 

of  sulphuric  acid  and  a  means  of  pre- 
venting it,  475. 

peroxide,  action  of,  on  carbon  com- 
pounds, 584. 


Nitrogen  sulphide,  action  of  chlorine  on, 

346. 

new  derivative  of,  222. 

refractive  equivalent  of,  in  organic 

compounds,  958. 

relative   intensity  of  the  spectral 

lines  of;  its  bearing  on  the  constitu- 
tion of  nebulae,  69. 

and    oxygen,    new   compound    of, 

221. 

and  sulphur,  some  compounds  of, 

976. 

Nitroglycerol,  estimation  of,  in  dyna- 
mite, 472. 

Nitrophenolsulphonic  acid,  introduction 
of  bromine  and  iodine  into,  93. 

Nitrophenols,  new,  47. 

Nitroprussides,  organic,  883. 

of  the  alkaloids,  401. 

Nitrotoluidine  silver  nitrate,  1130. 

Nitrous  acid,  estimation  of,  and  separa- 
tion from  nitric  acid,  1080. 

Nomenclature  of  some  azo-compounds, 
163. 

Norwegian  minerals,  crystallographie 
examination  of,  398. 

North  Sea  Expedition,  results  of, 

81. 


0. 


Oats,  composition  of,  116. 

crushed,  as  fodder,  837. 

cultivation  of,  455. 

n)anuring  experiments  on,  1077. 

manuring,  with  saltpetre,  938. 

Octomethyltetramidotetraphenylethane 

and  its  salts,  160. 
(Enoylucol,  272. 
Ohm  in  absolute  measure,  determination 

of,  963. 
Oils,  action  of,  on  metals,  772. 

action  of  sulphuric  acid  recently 

heated  to  320°  on,  971. 

estimation  of  fatty  acids  in,  202. 

heavy   mineral,   resin,   and    fatty, 

analysis  of,  202. 

new  method  of  analysing,  1084. 

of  the  fruit  and  seeds  of  Illicium 

religiosum,  918. 

of  commerce,  analysis  of  resin  in, 

202. 

Oil  of  wine,  794. 

Oil-seeds,  different,  crystalline  albu- 
minoids from,  833. 

Olefines,  nitro-,  1114. 

Oleomargarine,  209. 

Oligoclase,  549. 

from  Diirrmosbach,  386. 

Olive  oil,  adidteration  of,  945. 
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Olivenite,  551. 
Olivine,  698. 

analysis  of,  698. 

crystallised  slag  isomorphous  with, 

1016. 
Olivine-gabbro  from  Cornwall,  388. 
Olonez  earth,  358. 
Onofrite,  361. 
Ontariolite,  382. 
Ophitic  structure,  artificial  production 

of,  697. 
Opium,    estimation    of     morphine    in, 

945. 
Optical  constants,  214. 
-         rotatory    power   of   organic    com- 
pounds, 1020. 
of  organic  compounds, 

multiples  in,  257. 
•  of  carbohydrates,  multi- 
ples in,  147. 
of    santonin-derivatives, 

180 
Optically  active  substances,  inversion  of 

the  rotation  of,  257. 
Orcinol,  action  of  ethyl  chlorocarbonate 

on,  48. 

dinitro-,  584. 

ethers  of,  action  of  nitric  acid  on, 

1139. 
Orciuolearboxylic     acid      (pseudorcellic 

acid),  preparation  of,  96. 
Ore,    complex,    containing  zinc,    metul- 

lurgic  treatment  of,  6()8. 
Ores    contaiidng  sulphur,  arsenic,    and 

antimony,  to  obtain  silver  and  gold 

from,  7()9. 
— —  especially  bismuth -ores,    from  the 

district  of  Tazna  in  Bolivia,  5 18. 
Organic   acids,   new  method  of  bromi- 

nating,  711. 
bases  containing  oxygen,  new  syn- 
thesis of,  722. 
bodies,  influence  of  tlie  molecular 

groupings  in,  on  their  abs()r[)liou   in 

the  infra-red  region  of  the  8j)eclrum, 

487. 

phosphorescence  of,  488. 

compounds,   chemical  constitution 

of,  in  relation  to  their  refractive  power 

and  density,  489. 
cldorinated,     properties      of 

vapours  of,  470. 
multiples    in     the     rotatory 

powers  of,  403. 
optical    rotatory     power    of, 

1020. 
reactions  of  aluminium  chlo- 
ride and  bromide  with,  398. 
simple,  decomposition  of,  by 

zinc-dust,  141. 
matter,      relations      between,      in 

various  waters,  1087. 


Organic  substances,  electrolysis,  in  aque- 
ous solutions,  215. 
Oriianised    bodies,   phosphorescence   of, 

488. 
Orroprotein,  419. 
Orthoantiinonious  acid,  157. 
Orthoben/.oyibenzoic  acid,  731. 
compounds  of,  with  phenols, 

96. 
Orthoclase,  549. 

from  Frath,  550. 

Orthocresyl-ethyl    ether,    and  nitration 

of,  723. 

ethylene  ether,  723. 

Orthoethjlphenol    and    its    derivatives, 

268. 
Oi'tliohydrazincinnamic  acid,  598. 
Orthomethoxyparabenzaldehyde,  271. 
Orthomethuxvparahydroxybenzalde- 

hyde,  271." 
Ortliomethuxvparahydroxy benzoic  acid, 

271. 
Ortlioparahydroxydiphenyl,  605. 
Oitlioplienolsulplionic    acid,    conversion 

of,  into  the  para-compound,  92. 

•  nitrating,  92. 

Orthotoluidine,  dinitro-,  724. 
Orthotrioenzoylbeuzt-ne,  733. 
Oi'tlioxylene,    separation    of,    from    its 

isomerides,    and   preparation   of    the 

xylidene,  433. 
Osiiiose,  electric,  963. 
use  of  parchment-paper  in,  952. 

anil   liquid  dilfusion,  electric   cur- 
rents caused  by,  963. 

OttrcUte,  234. 

Oxalates,  double  and  triple,  containing 

chromium,   1031. 

use  of,  in  analysis,  843. 

Oxalethylin,  action   of,    on   the  animal 

system,  216. 
chior-,   action   of,    on   the   animal 

system,  246. 
Oxalic  acid,  decomposition  of  a  solution 

of,  by  suuliglit,  485. 
Oxaliv  Itrii-tliylamiuonium  salts,  1122. 
Oxalmcthyiiue,    chlor-,    and    its    salts, 

572. 
()\alj)  opylone,  and  its  salts,  572. 
Oxauiidis,  substituted,  717. 
OxanthruiK'l,  97. 

nitroso-,  6U7. 

Oxatolylic  a -id,  173. 
Oxen,  fatlening  ot",  116. 

Oxides,  esiimation  of,  in  manufactured 

iron,  648. 
specilie  volumes  of,  219. 

union  of,  by  pressure,  500. 

Oxind  A,  paramido-,  731. 

chloride,  parudiiizonitroso-,  731. 

Ox  -  to  igues,       tinned,      analysis       of, 
212. 
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Oxanthraquinone,  dinitro-,  and  its  salts, 

608. 
Oxyanthraquinone,    dinitro-,   reduction 

of,  608. 
Oxyclycopia-red,  443. 
Oxyclycopiu,  443. 
Oxydiphenyl,  isonitro-,  911. 
Oxyechitamine  (?),  448. 
Oxvethyleneorthamidoplienyl          ether, 

1138. 
Oxyetbylidenesuccinic  acid,  254. 
Oxygen  absorption  of  alkaline  pyrogal- 

late,  307. 
• action  of,  on  mercury   in   eudio- 

metrical  experiments,  782. 
— —  compressibility  of,  782. 
. dissolved  in  water,  use  of  sodium 

hyposulphite    in    the   estimation    of, 

310. 

explosion  in  preparing,  1097. 

liquid,  density  of,  in  presence  of 

inert  hquids,  874. 
■ refractive  equivalent  of,  in  organic 

compounds,  958. 
and   nitrogen,  new   compound  of, 

221. 
and  organic  matter,  relations   be- 
tween, in  various  waters,  1087. 
Oxyletbylene,  chlor-,  717. 
Oxyquinone,  282. 
Oxytetrolic    acid    and   its   homologues, 

255. 
Oysters,  sewage  in,  953. 
Ozobenzene,  898. 
Ozone,  absorption-bands  of,  221. 

absorption  spectrum  of,  213. 

action  of,   on  germs  contained  in 

the  air,  632. 
— —  atmospheric,  345.     , 
liquefaction  of,  and  its  colour   in 

the  gaseous  state,  18. 
liquefaction  of,  in  presence  of  car- 
bonic   anhydride  ;    its  colour  in  the 

liquid  state,  786. 
preparation   of,   by    heating    sub- 
stances containing  oxygen,  221. 
proofs  of  the  existence  of,  in  the 

atmosphere,  20. 

specific  magnetism  of,  340. 

Ozonoscopic  papers,  action  of  carbonic 

anhydride  on,  975. 


Pagodite,  green,  from  Georgia,  882. 

Palembang  benzoin,  101. 

Palladium,    action    of,     on     coal  -  gas, 

706. 
Palm-nut  meal,  analysis  of,  301. 
Pancreas,  hydrolytic  action  of,  114. 


Pancreatic     diastase,      estimation      of, 
1051. 

extracts,      comparative      diastasic 

values  of  different,  1052. 

estimation  of  the  amylolytic 

and  proteolytic  activity  of,  1051. 
Papain,  58. 

a  new  contribution  to  the  history 

of  soluble  ferments,  750. 
Para-anhydrodisulphaminebenzoic  acid, 

816. 
Parabenzarsinic  acid,  168. 
Parabenzenesulphonic    acid,    bromorth- 

amido-,  and  its  salts,  174. 
Parabromobenzene,  nitrosomethylortho- 

nitro-,  730. 
Paracolumbite,  382. 
Paraconine,  825. 
Paracresol,  dinitro-,  724. 

ethyl  ether,  dinitro-,  and  reduction 

of,  725. 

and     nitration     of, 

723. 
Paradiethoxysalicylic  aldehyde,  and  its 

nitro-compound,  167. 
Paraditolylarsenious  chloride,  904. 
Paraditolylarsinic  acid,  904. 
Paraditolylhydrazine,  41. 
Paraditolylnitrosamine,  41. 
Paragluconic  acid,  894. 
Paraffenes,  706. 

Paraffin-derivatives,     monhaloid,    from 
secondary  and  tertiary  alcohols,  action 
of  triethylamine  on,  1024. 
Paraffin  oil,  residue  from  the  manufac- 
ture of,  from  schists,  208. 
Paraffins  extracted  from  the  lowest  boil- 
ing portions  of  petroleum,  action  of 
alcoholic  bromides,  and  of  hexbrom- 
ethane  in  presence  of  aluminium  bro- 
mide on,  399. 
Parahomometahydroxybenzoic  acid,  599. 
Parahydroxydiphenyl,  paranitro-,  911. 
Parahydroxyphenetol,  166. 
Parahydroxy  phenol,  166. 
Para-ilmenite,  382. 
Paramethoxysalicylaldehyde,  271. 
Paramethoxysalicylic  acid,  271. 
Paramethyldibenzyl,  1034. 
Paraorsellic  acid  and  its  salts,  266. 
Parasantonide,   specific  rotatory  power 

of,  919. 
Paratoluenesulphonacetic  acid,  716. 
Paratuluidine    mucate,   dry   distillation 
of,  721. 

platinocyanide,  708. 

silver  sulphate  and  nitrate,  1129, 

1130. 
Paratoluylorthobenzoic    acid,     and    its 

salts,  731,  732. 
Paratolylanilide,  oxidation  of,  95. 
Paratolylarsenious  oxide,  904. 
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Paratolyl-benzylcarbinol,  1035. 

Paratolylxjlidine,  94. 

mononitro-,  94. 

Paraxylenes,  a-  and  /3-dinitro-,  crystalli- 
sation of,  808. 

Paraxylenol,  oxidation  of  the  methyl 
ethyl  of,  268. 

Parazotoluene,  432. 

Parchment-paper,  use  of,  in  osmose, 
952. 

Particles,  small,  aggregation  of,  970. 

Parvoline,  56. 

Paytine,  108. 

and     aspidospermine,     supposed 

identity  of,  622. 

Pease,  decomposition  of,  in  the  intestine 
of  man,  187. 

Peat,  composition  of  two  samples  of, 
641. 

Peat-tar,  a  new  hydrocarbon  from, 
179. 

Pelletierine,  homologue  of,  1046. 

Pentacetaesculin,  dibrom-,  108. 

Pentamethyl benzene,  40. 

Pentamethylethol,  401. 

Pentolic  acid  and  its  salts,  255. 

Penwithite,  a  new  Cornish  mineral, 
389. 

Peptones,  estimation  of,  947. 

estimation  of,  in  plants,  312. 

preparation  of,  449. 

and  alkaloids,  832. 

Perchloric  acid,  specific  heat  and  heat  of 
dilution  of,  1092. 

Peridote,  titaniferous,  from  Zermatt, 
693. 

Periodic  atomicity,  history  of,  138. 

Pernitric  acid,  222. 

Perowskite,  398. 

of  Val  Malenco,  1002. 

Peroxides,  volumetric  estimation  of, 
843. 

Tersea  Lingue  and  its  tannin,  chemical 
examination  of,  600. 

Peru  balsam,  testing  of,  947. 

Peruvian  bark,  alkaloids  of,  183. 

Petalite,  694. 

Petrocene,  a  product  of  the  destructive 
distillation  of  petroleum,  1128. 

Petroleum,  American,  hydrocarbons 
from,  159. 

apparatus  for  testing  the  inflannna- 

bility  of,  469. 

. Caucasian,  159,  705,  1020. 

examination  of,  650. 

and  other  combustible  liquids,  ex- 
plosion of,  1181. 

Petroleum -coke,  products  from,  239. 

Petroleum-gas,  products  from  the  manu- 
facture of,  329. 

Petroleum  spirit  and  allied  liquids, 
notes  on,  651. 


Petroleums,  commercial,  330. 

Pharmacolite,  532. 

Pharyngeal  secretion,  abnormal  pre- 
sence of  uric  acid  in,  1161. 

Pbenacite,  crystallography  of,  397. 

Phenanthracene,  synthesis  of,  from  or- 
thobromobenzyl  bromide,  822. 

Plienetoil,  parinitro-,  595. 

bromonitro-,  595. 

cbloronitro-,  595. 

Pbenoglucol,  272. 

Phenol  and  nitrophenol,  ethylene  ethers 
of,  1136. 

action  of  chlorochromic  acid  on, 

583. 

action    of    nitrogen   peroxide   on, 

584. 

action  of  phenolsulphonie  chloride 

on,  602. 

amido-,  a  fourth,  47. 

detection  of,  in  urine.,  115. 

in  the  animal  economy,  114. 

new  mononitro-,  46,  47. 

paranitro-,  sulphating,  92. 

pure,  preparation  of,  723. 

testing  for,  655. 

trieliloro-,      from     trichloramido- 

phenol,  164. 

and  thymol,  comparative  experi- 
ments on  tlie  behaviour  of,  with  dif- 
ferent reagents,  942. 

ethers,    action    of    nitric    acid    on 

some,  723. 

in  the  animal  body,  631. 

Phenolite  from  Fernando  de  Noronha, 
391. 

Phcnolphtlialei'n  as  an  indicator  in  alka- 
limetry, 81-8. 

Phenolsulplionic  acid,  paranitro-,  action 
of  bi'omine  and  iodine  on,  92. 

acids    which  do    not    contain    tlie 

mefhyl-group,    action     of     nitrosodi- 
mcthylaniline  hydrocliloride  on,  161. 

Phenols,    action   of   aromatic    hydroxy- 

aeids  on,  592. 
action  of  ethyl  clilorocarbonate  on, 

48. 

compounds     of     bcnzotrichloride 

witli,  165. 

compounds  of  mono-  and  di-basic 

acids  with.     Parts  II  and  III,  811. 

compounds  of  monobasic  and  di- 
basic acids  with,  591. 

direct    introduction   of    carboxyl- 

groups  into.     Parts  IV,  1140. 

etherification  of,  264. 

ortliodiamido-,     and    their    nitro- 

substitution  products,  92. 
orthonitramido-,  and   their   nitro- 

substitution  products,  92. 

])henoxyacetophenonccarboxylic 

acid,  733. 


12G6 


INDEX   OF   SUBJECTS. 


Phenoxycinnamic  acid,  and  some  of  its 

8alts,"276. 
Phenoxymethyleneplithalyl,  733. 
Phenyl,  ethoreal  salts  of,   and  some  of 

their  derivatives,  602. 
benzoates,  ortho-  and  para-  nitro-, 

603. 
Phenylic  phenylsulphonate,  602. 
action  of  a  mixture  of  nitric 

and  sulphuric  acids  on,  603. 
action    of    phenylsulphonic 

chloride  on,  603. 

paranitro-,  603. 

Phenylaoetaldehyde,  582. 

Phenylacetic  acid,  action  of  bromine  on, 

at  high  temperatures,  47. 

dinitro-,  729. 

paramido-orthonitro-,  730. 

preparation  of,  1034. 

preparation  of,  from  benzal- 

dehyde,  277. 
Phenylacetylene,     action    of    sulphuric 

acid  on,  279. 
Phenylami do-acetic  acid,  168. 
Phenylamidobutyric  acid,  87. 
Pheiiylangelic     acid,     methylenedioxy-, 

727. 
Phenylarsene  iodide,  723. 
Phenylchlorolactic      acid,     orthonitro-, 

275. 
Phenylcyanamide,  action   of  acetamide 

on,  810. 
Phenyldimercaptan  hydrochloride,  meta- 

chloramido-,  902. 
Phenylditolylguanide,  906. 
Phenylethylethylidenedichlorochromic 

acid,  582. 
Phenylglyoxylamide,  metanitro-,  814. 
Phenylglyoxylic  acid,  814. 
action  of  nascent  hydrocyanic 

acid  on,  277. 
Phenylguanidine,  45. 
Phenylguanylguanidine    and    its    salts, 

44. 
Phenylhomocinchonidines,  184. 
Phenylisoindole,  262. 
Plienyllactic   acid   and    its    salts,    427, 

4:i8. 
synthesis    of,    from    ethyl 

malonate,  168. 

amido-,  1044. 

Phenyloxy  aery  lie       acid,       orthonitro-, 

275. 
Phonylphenylene-glycocine,      and       its 

ethyl  salt,  176. 
Phenylpropiolic  acid,  orthonitro-,  275. 
rhenylpropylenedichlorochromic      acid, 

582. 
Phenylpropylenedichromous       chloride, 

582. 
Phenylpyrroline,  721. 
Pbenjlpjruvic  acids,  amido-,  1044. 


Phenylsuccinic  acid,  599,  1037. 
Phenylsulphonacetic  acid,  716. 
Phenylthiocarbamidoglycollide,  45. 
Phenylthiocarbimide,    action    of   glacial 

acetic  acid  on,  591. 
action  of  hydrochloric  acid  gas  on, 

in     presence     of     absolute     alcohol, 

811, 

glycollide,  43,  1039. 

Phenyltliiohydantoic  acid,  a  new,  1039. 
Phenylthiourethine,  4*. 
Phenylurethane  sulphide,  45. 
Phillipsite  and  its  relations  to  harmo- 

tome  and  desmin,  695. 

from  Salesi,  in  Bohemia,  995. 

Phlorizin,  action  of  heat  on,  439. 
Phloroglucinolparazobenzenesulphonic 

acid,  42. 
Phloroglucol,  1149. 

isomerides  of,  272. 

Phloroglucolphthale'in,  95. 

Phloroglucolphthalin,  95. 

Phonolite,  1013. 

changes  produced  by  weathering  of, 

700. 
Phoronic    acid,     and     its     derivatives, 

797. 
Phosphate,     insoluble,     estimation     of, 

645,. 

soluble,  estimation  of,  in  super- 
phosphates, 465. 

Phosphates,  action  of  ammonium  ci- 
trate on,  845,  847. 

action  of  citric  acid  on,  759. 

a  new  series  of,  1101. 

behaviour  of,    in    water    charged 

with  carbonic  acid,  117. 

(calcium),  estimation  of,  759. 

in    manure,    use     of    ammonium 

citrate  in  examination  of,  846. 

of  Waldgirmes,  525. 

precipitated  and  soluble,  determi- 
nation   of     the     relative     yalues    of, 

309. 

preparation  of,  950. 

reduced  or  precipitated,  estimation 

of,  940. 
soluble  and  insoluble,  comparative 

value  of,  640. 
relative    value    of,    as 

manure,  1073. 
soluble  reduced,  and  precipitated, 

comparative      experiments     on      the 

manurial   values   of,  on   sandy   soils, 

758. 
various,      experiments      with,     as 

manure,  120,  1167. 
worth lessness   of,   as   manure    for 

certain  soils,  61. 
Phosphenyl    dichloride,    action    of,    on 

some  chloride?,  97. 
Phosphide  of  sodium,  action  of  haloVd 
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compounds   of    hydrocarbon    radicals 

on,  722. 
Phosphomolybdates,  estimation  of  phos- 
phoric oxide  in,  1169. 
Phosphonium    iodide,    preparation     of, 

223. 
Pliospboplatinic  compounds,  802. 

'ether,  803. 

Pliosphoplatinous  ether,  803. 

Phospliorescence,  670. 

of  organic   and   organised  bodies, 

488. 
Phospliorescent  bodies,  action   of  light 

on,  863. 
ei)ectra,     discontinuous,    in     high 

vacua,  773. 
Phosphoric  acid,  estimation  of,  191. 
estimation  of,  as  magnesium 

pyrophosphate,  1168. 
estimation  of  small  quantities 

of,  614. 

extraction  of,  320. 

form  of  combination  in  whicli 

it  exists  in.  the  soil,  457,  934. 
soluble  in  "  citrate  "  solution, 

manuring  experiments    to   determine 

the  value  of,  1075. 
in      diii'erent     combinations, 

manuring  experiments  with,  1072. 
influence   of   sodium    nitrate 

on  absorption  of,  457. 
retrograde,     estimation      of, 

62. 
estimation  of,  by  means 

of  ammonium  citrate,  464. 
Phosphorite,  decomposition  of,  by  pal. 

457. 

from  the  South  of  France,  76(5. 

Phosphoritic  limestones  of  the  Island  of 

Eonaire,  We»t  Indies,  391. 
Phosphrirup,  action  of,  on  hydriodic  ami 

hydroVromic  acids,  222. 
bromides  and  iodides  of,  thermo- 
chemistry of,  218. 

■ chemical  toxicology  of,  309. 

estimation  of,  in  iron  and  iron  ores, 

465. 
estimation    of,  in   slag    from  bla>l 

furnaces,  939. 

estimation  of,  in  steel,  194,  6 16. 

presence  of,  in  the  rocks  of  Prit- 

tany,  700. 
quantitative  estimation  of,  in  iron 

and  steel,  194. 

beta'ines,  717. 

pentiodide,  existence  and  proper- 
ties of,  507. 
trichloride,    action    of    iodine   on, 

138. 
■ combination  of  titanium    te- 
trachloride with,  347. 
trichloriodide,  138. 

VCL.    XL. 


Phos[)hotung8tates,  estimation  of  phos- 
phoric oxide  in,  1169. 

Phosphotungstic  acid  and  its  salts, 
140. 

Photo-electric  regulator  for  painted- 
glass  furnaces,  125. 

Photogmphic  images,  inversion  of,  ly 
the  prolonged  action  of  light,  1. 

Photographs,  changes  of,  by  prolonged 
action  of  light,  1179. 

coloured,  1178. 

Photometry,  application  of,  to  the  study 
of  diffusion  phenomena  in  liquids, 
956. 

Phthalic  acid,  conversion  of,  into  salicylic 
acid,  585. 

dinitro-,  436. 

anliydride,     compounds     of,     wifii 

hydrocarbons   of    the    benzene   seri ;•■••, 

rsi. 

condensaticn-products,  733 

I'hthalimide,  a  base  form,  263. 

and  its  salts,  1039. 

PlithalylacLtic  acid,  constitution  of,  73:). 
Phthalylhydroxylamine,        action        of 

potash  on,  586. 

• and  its  salts,  585. 

Phylloxera,  researches  on,  1069. 

and     means      of     destroying     it, 

812. 

Physics,  Lothar    Meyer    and    the   late-t 

diseoyery  in,  133. 
Vhtliolacca  diuica,  1151. 
Phytolaccic  acid,  2S6. 
Pirene,   a  new  hydrocarbon   from    ]>cal 

tar,  179,  281.. 

dibromo-,  179. 

riccne-quinone,  179. 
I'icife,  525,  528. 
Picoline-monocarboxylic  acid,  synthetic-, 

612. 
Picritcs  of  Nassau,  387. 
Pu-rotin,  28(),  -tlO,  710. 
Pic-rot oxin,  2H6,  710. 

■ (-liemical  nature  of,  440. 

Pierotoxinin,  411),  740. 

i*ig  iron,    estimation     of     silicon     and 

titanium  in,  647. 

de|)hosphorising,  326. 

Pigeons'  dung,  121. 

Pigment    for    floors,    wood,    stone,    and 

brickwork,  483. 
Pigs,    fattening  of,  with   soja  bean,  and 

tieshmeal,  927. 

■ ])rej)aration  of  food  for,  302. 

Pilocar])ine,  4  17. 

J'iperethylaleaniine,  1157. 

Piperic  acid,  reaction  of  the  ammonium 

salt  of,  728. 
l'il)eridii)e,  constitution  of,  621. 
Pijjerno,  699. 
Piperonal,  action  of  aniline  on,  729. 
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Piperonal  and  its  derivatives,  727. 
Piperpropylalcamine,  1158. 
Piperylene,  621. 

constitution  of,  622. 

Placodin  (nickel-speiss) ,  228. 
Plagiocitrate,  369. 

Plagioclase,  optical  orientation  of,  397. 
Plant,  ash  of  various  parts  of,  837. 
influence  produced  on  the  growth 

of,  by  previously  steeping  the  seed,  300. 
Plant-roots,  evolution  of  carbonic  anhy- 
dride by,  931. 
Plant-stems,  pressure  in,  60. 
Plantain  seeds,  analysis  of,  1066. 
Plants,   agricultural,   amount   of   water 

appropriated  by,  1060. 

ammonia  in,  116. 

constancy  in  the   composition  of, 

753. 

decomposition  of  albumin  in,  634. 

estimation  of  nitrogen  compounds 

in,  312. 
influence  of  an  increased  quantity 

of  carbonic  anhydride  on  the  growth 

of,  1060. 
influence  of  hght  on  the  liberation 

of  carbonic  anhydride  by,  1060. 

oil-producing,  vegetation  of,  60. 

— —  quantitative  estimation  and  separa- 
tion of  protein  matter  in,  660. 
various  agricultural,  cultivation  of, 

1069. 
Plastin,  753. 

Platinochlorides,  new,  922. 
Platinocyanides,  double,  707. 
Platinous  hypophosphite,  226. 
Platinum,  action  of  flame  on,  882. 

action  of,  on  coal-gas,  706. 

atomic  weight  of,  514. 

detection  of  small  quantities  of,  649. 

geological  occurrence  of,  in  Russia, 

769. 
incandescent,      intensity     of    the 

luminous  radiation  from,  669. 

• metals,  chemistry  of,  514. 

• ores,  separation  of  the  metals  of, 

226. 
"■       preparation  of,  792. 

salts,  analysis  of,  715. 

Platinum-iridium  alloy.  793. 
Poisoning  by  carbonic  oxide,  1086. 
Poisons,  metallic,  destruction  of  organic 

matter  when  searching  for,  463. 
Polar    electricity,    development    of,    in 

hemimorphous  crystals  by  alteration 

of  pressure   in   the   direction  of   the 
symmetrical  axes,  958. 

of  hemihedral  crystals  with 

inclined  faces,  338. 
Polarised  cells,  resistance  of,  958. 
Pollucite   from   Elba,    composition    of, 
1005. 


Polycrase,  crystallographic  examination 
of,  398. 

Polythionic  acids  contained  in  Wacken- 
roder's  solution,  1098. 

Pond  slime,  analysis  of,  61. 

Porcelain,  Arita,  examination  of  the  raw 
materials  used  for,  667. 

composition  of  clay  for,  324. 

Porphyrine,  624. 

Porphyrosine,  624. 

Potable  waters,  destruction  of  microsco- 
pic animals  in,  1179. 

action  of  pol  assium  perman- 
ganate on,  at  different  temperatures, 
1172. 

detection  of  lead  in,  1173. 

estimation  of  nitrates  in,  1173. 

estimation  of  organic  carbon 

in,  196. 

Potash,  influence  of  sodium  nitrate  on 
absorption  of,  457. 

mines,    Stassfurt,     formation    of 

hydrogen  in,  227. 

salts  as  a  manure,  1072. 

Potassio-ferric  silicate  analogous  to  leu- 
cite,  389. 

Potassium,  estimation  of,  as  platinochlo- 
ride,  941,  1169. 

borocitrates,  89. 

boroduodecitungstate,  24. 

carbonate,  manufacture  of,  1087. 

cyanate,  isomeric,  144. 

cyanide   and   ethyl  dichloracetate, 

798. 
dichloracetate,   dry  distillation  of, 

408. 

ferric  oxalate,  714. 

ferricyanide,    preparation    of,    by 

means  of  lead  peroxide,  239,  323. 
ferrous  oxalate,  714. 

homopyrroline,  action  of  chloro- 
form on,  827. 

hydrogen    saccharate,   preparation 

of,  580. 

iodide,  action  of  carbonic  anhy- 
dride on,  975. 

extraction     of,     from     kelp, 

319. 

lactonate,  580. 

magnesium  platinocyanide,  240. 

sulphate,  a  new,  854. 

methylresorcinolsulphate,  270. 

nitrite,   action  of,    on  ammonium 

chloride,  788. 

perchlorate,  heat  of  formation  of, 

1093. 

permanganate,    action  of  chlorine 

tetroxide  on,  353. 

use  of,  in  quantitative  analy- 
sis, 843. 

use  of,  in  volumetric  analysis, 

759. 
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Potassium,   picrate,    decomposition    of, 

1033. 

heat  of  formation  of,  969. 

propargylate,  239. 

pyrroline,  action  of  chloroform  on, 

826. 
resorcinoldisulphonate,     action    of 

potassium  nitrite  on,  1149. 

salts  as  manure  for  grass,  81-2. 

•         as  manures,  459,  839,  840. 

selenates,  new,  1100. 

■  sulphate,  preparation  of,  from  the 

salts  of  the  Stassfurt  deposits,  855. 

tetrachromate,  352. 

uranate,  686. 

and  sodium  chlorides,  solubility  of 

a  mixture  of,  223. 
Potato  plant,  influence  exerted  on  the 

growth  of,  by  allowing  the  "  sets  "  to 

decay  before  planting,  456. 
Potato-sugar,  hurtful  action  of,  770. 
Potatoes,   best    method    for    manuring, 

61. 

Chunnos,  from  Peru,  932. 

cultivation  of,  301,  455. 

diseased,  utilisation  of,  1006. 

effect  of  the  moisture  in  soils  on 

yield  of,  1066. 

experiments  with,  932. 

growth  of  sprouts  on,  60. 

influence  of  heat  on  the  groAvth  of, 

633. 

injurious    effect    of    kainite    and 

superphosjihate  on  the  germination  of, 
300. 

— —  manured  with  peat,  nitrophosphate, 

and  sodium  nitrate,  642. 

manuring,  305,  1078. 

prevention  of  rot  in,  1066. 

specific  gravity  of,  932. 

Prehnite,  550. 

occurrence  of,  in  Tuscany,  26. 

Preservative  fluid,  Wickerheim's,  126. 
Preserved  meats,  American,  analyses  of, 

771. 
Press  residue  from  beet,  composition  of, 

301. 
"Press"   and    "diffusion"    residues  as 

food,  comparison  of,  757. 
Pressure,  chemical  reactions  induced  bv, 

504. 

critical,  of  substances,  133. 

union  of  bodies  by,  498. 

Propaldehyde,  action  of   furfuraldehyde 

on,  in  presence  of  soda,  573. 

• dibromo-,  1029. 

parachloro-,  406,  888. 

Propargylic    acid,    potassium     salt    of, 

239. 
compounds,  action  of  hypochlorous 

acid  on,  1120. 
Propenyltricarboxylic  acid,  156,  579. 


Propionic  acid,  chlorotribromo-,  1126. 

a-    and   /3-dichlorodibromo-, 

1029,  1030. 

■ double  salts  of,  797. 

tetrabromo-,  889,  1030. 

tetrasubstitution   derivatives 

of,  1029. 

tribromo-,  800,  889. 

Propionyl  cyanide,  154. 

forniamide,  154. 

Propionyl-formic  acid  and  its  salts,  154. 

Propionylquinine,  620. 

Propyl  alcohol,  di-iodo-,  212. 

alcoliol,  normal,  conversion  of  gly- 
cerol into,  1123. 

bromide,  normal,  conversion  of,  into 

isopropyl  bromide  by  heat,  567. 

glycol,  active,  1021. 

nitrate,  normal  and  iso-,  prepara- 
tion of,  572. 

parasantonate,  181. 

santonate,  normal,  181. 

Propylacetal,  34. 

Propylamine,  preparation  of,  572. 

phtlialate,    action    of   phosphorus 

pentachloride  on,  285. 

Projiylazaurolic  acid,  896. 

Propylbeuzene,  action  of  chlorochromic 
acid  on,  582. 

Proinlene,  chlor-,  793. 

oxide    iVom   active   propyl   glycol, 

1021. 

Propylcnic  glycol  (normal),  heat  of  com- 
bustion of,  9. 

Pro])vlite,  occurrence  of,  in  Transylva- 
nia, 698. 

Prolagon,  Licbrcich's,  existence  of,  in 
i\w  brain,  1047. 

Protalbin,  449. 

Protculs,  digestion  of,  290. 

■ — —  influence  of  borax  on  the  deeom- 
pt)!?itiun  of,  453. 

Protein  comiwunds,  products  of  the  de- 
coinj)Osition  of,  1047. 

matter,      {[uantitative     estimation 

and  separation  of,  in  plants,  600. 

Proteolytic  activity  of  pancreatic  ex- 
tracts, estimation  of,  1051,  1053. 

Protojjlasni,  composition  of,  753. 

I'rotociuinaniicine,  925. 

Pseudo-levulin,  149. 

Pseudonietcorite,  so-called,  analysis  of, 
1171. 

Pseudomorph  after  garnet,  514. 

after  spodunu'iie,  1006. 

lioUow,  artificial  production  of,  515. 

Pscudorcellic  acid  (orcinolcarboxyli<; 
acid),  preparation  of,  96. 

Pseudotri])lite,  550. 

Pseudotropine  and  its  salts,  56,  57. 

Ptomaines  or  cadaveric  alkaloids,  Sel- 
mi's,  chemical  nature  of,  1046. 

4^2 
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Ptomaines  considered  in  relation  to  judi- 
cial chemistry  and  toxicology,  57. 

test  to  distinguish,  from  vegetable 

alkaloids,  749. 

Pulp  from  the  hydraulic  press,  nutritive 
value  of,  933. 

Pulvamic  acid,  97. 

Pulvic  acid  and  its  salts,  97. 

oxidation  and   reduction   of, 

1026. 

anhydride,  97. 

Pumice  from  Launsbach,  393. 

Pumice-glass  from  Santorin,  chemical 
composition  of,  560. 

Pumpkin  seeds,  crystallisable  albumin 
from,  625. 

Pupil-dilating  alkaloids,  446. 

Purpurin  in  alum  solutions,  displace- 
ment of  the  absorption-bands  of, 
488. 

Putrefaction,  testing  the  progress  of,  in 
manure  heaps,  937. 

Pyridine,  110,  611. 

isochloro-,  and  its  salts,  826. 

series,  bases  of,  56,  413,  921. 

Pyridine  and  quinoUne  series,  isomerism 
in,  744. 

Pyridinecarboxylic  acids,  744. 

Pyridinedicarboxylic  acid,  110,  611,  612. 

Pyridine-y-dicarboxylic  acid  and  its 
salts,  612. 

Pyridinetricarboxylic  acid,  110. 

synthetical,  181. 

Pyrites,  estimation  of  sulphur  in,  193, 
764. 

from     the     Bockstein,     crystallo- 

graphic  notice  of,  232. 

magnetic,  composition  of,  516. 

Pyrochroite,  697. 

Pyrocoll  and  its  salts,  295. 

Pyrogallocarboxylic  acid  and  its  salts, 
267. 

Pyrogallol,  action  of  ethyl  chlorocarbo- 
nate  on,  48. 

— —  for  dry -pi  ate  development,  pre- 
paration of,  662. 

Pyroguaiacol,  action  of  potassium  hy- 
droxide on,  813. 

and  its  derivatives,  812. 

tribromo-,  813. 

Pyrolusite,  artificial  formation  of,  353. 

Pyromucamide,  801. 

Pyromucethyiamide,  715. 

Pyromucic  acid,  derivatives  of,  714, 
801. 

Pyromucyl  chloride,  715. 

Pyrope,  544. 
•Pyrophyllite,  541. 

from  Schuykill  Co.,  Pennsylvania, 

378. 

Pyroracemic  acid,  action  of  benzonitril 
and  benzyl  cyanide  on,  1033. 


Pyroacemic    acid,  dibromo-,    action    of 

benzene  on,  814. 

compounds,  1032. 

Pyroracemic     anhydride,     isodibromo-, 

1032. 
Pyroretin,  359. 

Pyrotartaric  acid,  formation  of,  155. 
monobromo-,    and   its   salts, 

579. 
Pyroxene,  995. 

■ (diopside),  artificial,  694. 

from  Nordmark  in  Sweden,  380. 

highly  aluminous,  from  Amhurst 

Co.,  analysis  of,  554. 
Pyroxene  group,  constitution  of,  371. 
Pyrroline,  formation  of,  614. 
Pyruvic    alcohol     and    its    derivatives, 

1121. 


Q. 


Quantivalence,  so-called  differences  in, 
of  a  multivalent  atom,  679. 

Quartz,  crystallised,  artificial  produc- 
tion of,  346. 

from   the  Eleanor   Mine,   on   the 

Diinstberge,  near  Giessen,  25. 

Moravian,  550. 

Quartz-crystals  from  Alexandra  Co., 
1110. 

Quebraclucatechin,  1153. 

Quebrachine  and  its  salts,  294. 

Quebrachitannic  acid,  1152. 

Quebracho-bark,  test  for,  473. 

Querciglucol,  272. 

Quercitannic  acid,  277. 

Quick-lime,  action  of  dry  carbonic  anhy- 
dride on,  348. 

Quinacetophenone,  812. 

Quinamicine,  924,  925. 

Quinamidine  and  its  saltsj  924,  925. 

Quinamine,  action  of  acetic  anhydride, 
ethyl  iodide,  and  acids  on,  923. 

and  its  derivatives,  rotatory  powers 

of,  926. 

preparation  and  salts  of,  922. 

Quinio  acid,  schizomycetic  fermentation 
of,  602. 

Quinine,  estimation  of,  1176. 

dimethiodide,  619. 

ethomethiodide,  619. 

meth-ethiodide,  619. 

methiodide,  619. 

methyl-   and   ethyl-derivatives    of, 

619. 

methylchloride,  619. 

officinal  test  of,  63. 

methylbromide,  619. 

platinochloride,  922. 

sulphate,  commercial,  optical  esti- 
mation of  cinchonidine  in,  315. 
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Quinine  sulphate,  water  of  cr\  stallisation 
of,  63. 

testing  of,  for  foreign  alka- 
loids, 63. 

wine,  estimation  of   alkaloids   in, 

204. 

Quiniphenol,  613. 

Quinoidine  borate,  a  new  febrifuge, 
1154. 

crystalline,  56. 

Quinol,  action  of  ethyl  chlorocarbunato 
on,  48. 

a  derivative  of,  595. 

ethers  of,  action  of  nitric  acid  on, 

1139. 

monethyl  ether,  166. 

reaction  of,  with  hydrogen  potas- 
sium carbonate,  1140. 

some  aldehydes  and  alcohols  de- 
rived from,  166. 

Quinoline,  287,  829. 

action  of  benzyl  chloride  on,  182. 

■ nascent  hydrogen  on,  183. 

sodium  on,  613. 

benzyl  chloride,  182. 

bromine-derivatives  of,  741. 

crude,    fractional     distillation    of, 

612. 

derivatives.  742. 

•  physiological      and      physiologico- 

chemical  ellects  of,  298. 

reactions,  655. 

reduction  of,  444. 

synthesis  of,  182,  287,  919. 

series,  studies  on,  1(M3. 

synthesis  of,  919. 

and  pyi'idine  series,  isomerism  in, 

714. 

(^uinolinic  acid,  919,  1043. 

(^uiiiols,  bromo-,  1135. 

(^uinone,  action  of  acetic  anhydride  on, 
1136. 

derivatives,  1135. 

nitro-,  583. 

Quinonechlorimide  and  similar  sub- 
stances, 163. 

(^uinonedichlorodiimide,  161. 

Quinones,  action  of  amines  on,  915. 

(II),  595. 

bromo-,  1135. 

chloro-,   action   of    ammonia    ani.1 

amines  on,  812. 

ri-Quinophenol,  743. 


Rain-water,    descent     of,     down    tree- 
stems,  61. 
Raisins,  wine  from,  198. 
Razumowskyn,  541. 


Reaction  Avithout  the  intervention  of  a 
solvent,  873. 

Refraction,  double,  influence  of  change 
of  temperature  and  pressure  on,  334. 

Rennet,  action  of,  under  various  circum- 
stances, 1183. 

Resacetein,  811. 

Resacetophenone  and  its  amido-coni- 
pound,  811. 

Resaurin,  812. 

Resin,  new,  from  Koflach,  in  Styria,  359. 

of  Leptandra,  1U3. 

oil,  liglit,  101. 

oils,  analysis  of,  202. 

Resins,   new  fossil,  from   East  Prussiii, 

687. 
a-  and  /S-Rcsodicarboxylic  acid  and  its 

salts,  265,  266. 
Resorcinol,  action  of  ethyl  chlorocarbo- 

nate  on,  48. 
action    of    glacial   acetic   acid    on, 

591. 
action    of    nitrous     acid    on    the 

methyl  and  ethyl  ethers  of,  726. 

action  of,  on  urea,  95. 

colouring-matters,  726. 

derivatives,  270. 

di-  and  tri-nilro-,  1132. 

diazo-,    and   the    ethyl    ether    of, 

726. 

dinitramido-,  1133. 

dinitroduizo-,  action  of  potash  on, 

1134. 
methyl  and  ethyl  ethers  of,  nitro- 

derivatives  of,  7-7. 

nionocth}!      etiu'r     of,     colouring 

matters  from,  72(5. 

mono-  and  di-ethyl-,  48. 

mono-  and  di-nitrodiazo-,  1134. 

nitro-amido-,  1133. 

sul{)hate,  nitramido-,  1133. 

Rrsorciiiulsulphonates,  1147. 

act  ion  of  iodine  on,  1119. 

Rrsorcinoldisulphonates,        action        o'i 

caustic  alkalis  on,  LM8. 

Rcsorcinoldisulphonic  acid  and  its  sall<, 
1117. 

Rcsorcinolmonosulphonic  acid,  11  IS. 

iodo-,  alkaline  salts  of,  1149. 

/:{-Rcsorcvlic  acid,  270. 

Rcusshiitc,  M.VJ. 

Rhabditc,  (;90. 

Rhodium,  514. 

action  of,  on  coal-gas,  706. 

Rhodoclirosite  (manganspath),  531. 

Rice  meal,  feeding  cows  with,  297. 

Rice  soils  from  Burmah,  analvsis  of, 
838. 

River  water,  estimation  of  nitrates  in, 
1173. 

Rochelle  salt,  influence  of,  on  the  acti- 
vity of  yeast,  1058. 
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Eock  enclosures  in  the  basalt  of  the 
Persanyer  Gebirge,  703. 

of   Monte    Tajumbina,   in   Peru, 

1015. 

Eocks,  eruptive,  a  group  of  dissimilar, 

in  Cnmpton,  New  Hampshire,  701. 
ferruginous,  of  Ovifak  and  Assuk, 

in  Greenland,  28. 

miscellaneous,  notes  on,  542. 

occurring      between     Puerto      de 

Tablas  on  the  Orinoco,  and  the  gold 

districts  of  Caratal,  390. 

of     Kerguelen's    Land    and     the 

neighbouring  islands,  391. 

Eoots,  plant,  evolution  of  carbonic  anhy- 
dride by,  931. 

Bosaniline,  162. 

detection  of,  in  wine,  314. 

Eosanilines,  existence  of  three  isomeric, 
263. 

Eose-quartz,  550. 

Roseocobaltamine  pyrophosphates,  action 
of  heat  on,  in  presence  of  water, 
1106. 

Eosterite,  a  new  variety  of  beryl,  from 
Elba,  1009. 

Sotatory  power  of  carbon  compounds, 
709. 

of  carbon  compounds,  mul- 
tiples in,  403. 

Eonmanian  salt,  mechanical  and  chemi- 
cal analysis  of,  935. 

Hulus  chamaemorus,  colouring  matter 
of,  129. 

Eufigallic  acid,  decomposition  of, 
282. 

Eussia,  black  earth  of,  1070. 

Eutherfordite,  382. 

Eutile  in  gastaldite-eclogite  from  Yal 
Tournanche,  370. 

Eutylene,  795. 


Saccharin,  149. 

Peligot's,  567. 

presence    of,   in    osmosed    sugar, 

148. 
Saccharinic  acid  and  its  salts,  149. 

anhydride,  149. 

Saccharoses,  567. 

Sainfoin,  cultivation  of,  456. 

Saki,  1059. 

Salicin,  action  of  heat  on,  439. 

Salicylaldehyde,  paramethoxy-,  271. 

Salicylamide,    action     of     hydrochloric 

acid  on,  42. 
Salicylic  acid,  applications  of,  860. 
conversion  of  phthalic  acid 

into,  585. 


Salicylic  acid,  detection  of,  in  urine,  472. 
destructive  action  of  wood  oh, 

212. 
■  estimation  of,   in  beverages, 

944. 
estimation  of,  in  food-stuffs 

by  a  calorimetric  reaction,  1175. 

synthesis  of,  1035. 

use  of,  in  the  dairy,  1185. 

SaHcylphenol,  592. 

Saline  solutions,  electrical  conductivity 

of,  71. 
Saliva,  abnonnal  presence  of  uric  acid 

in,  1161. 
Salt-bush  of  New  South  Wales,  1067. 
Saltpetre,  manuring  wheat,  barley,  and 

oats  with,  938. 
Salts,  absorption  of,  by  the  soil,  1165. 
certain,  influence  of,  on  digestion, 

752. 

containing  the  same  haloid  ele- 
ments, action  of  the  haloid  acids  on, 
868. 

decomposition  of,  by  liquids,  17. 

influence  of   temperature   on   the 

distribution  of,  in  solution,  5. 
inorganic,  importance  of,  in  feeding 

animals,  1050. 
isomorphous,  optical  properties  of 

mixtures  of,  2. 

of  the    alkali  and   alkaline   earth 

metals,    solubility     of    mixtures    of, 
978. 

organic,    of    alkalis   and   alkaline 

earths,  elementary  analysis  of,  124. 

part  played  by  time  in  the  forma- 
tion of,  344. 

thej'mochemistry  of  double  decom- 
position in  aqueous  solutions  of, 
869. 

union  of,  by  pressure,  501 . 

volume  relations  in  the  formation 

and  decomposition  of,  219. 

Samarium,  979. 

absorption-spectrum  of,  349. 

Samarskite,  1110. 

earths  of,  73. 

Samhucus  canadensis,  bark  of,  1163. 

Sand  vetch,  a  new  fodder  plant,  1065. 

Sandy  soils,  comparative  experiments  on 
the  man urial  values  of  soluble,  reduced, 
and  precipitated  phosphates  on,  758. 

Santonic  acid,  action  of  phosphorus 
pentachloride  on,  286. 

Santonin,  derivatives  of,  53. 

two  isomerides  of,  called  metasan- 

tonin,  285. 

Santonin-derivatives,  optical  rotary 
powers  of,  180. 

Santorin  and  its  eruptions,  555. 

gaseous  emanations  of,  558. 

Sapphirin,  234. 
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Saiissiirite-gabbro,  analysis  of,  G98. 

Scapolite  family,  peculiar  mineral  of,  381. 

from  Monte  Monzoni,  549. 

Schaalenblende,  990. 

Scheelite,  995. 

Scheibler's  method  of  estimating  sugar 
in  beet,  851. 

Schieferspath,  383. 

Schrottei'ite,  540. 

Scolecites,  mono-  and  a- symmetrical, 
1007,  1008. 

Sea-water,  extraction  of  magnesium 
salts  from,  1180. 

Sea- weeds,  incineration  of,  in  the  manu- 
facture of  iodine,  318. 

Secondary  piles,  efficiency  of,  868. 

Seed,  intluence  produced  on  the  growth 
of  tlie  plant,  by  previously  steeping 
the,  300. 

Seeds,  action  of  vapours  on,  837. 

iniluence  of  light  on  the  germina- 
tion of,  1061. 

of  Cassia  oceidentalis,  from  Mar- 
tinique, 483. 

of  Cocculus  indicus,  constituents  of, 

740. 

torpid  condition  of,  837. 

selenates,    volume   constitution  of, 

137. 

Selenium-compounds,  new,  1099. 

Selenium  resistance  rods  for  photophonic 
purposes,  339. 

Semigluten,  204. 

Sequoia  gigantea,  new  hydrocarbon 
from,  98. 

Sequoiene,  99. 

Sericite  of  llallgarten,  in  tlie  Elieingau, 
543. 

Serpentine,  511. 

from  the  Jupiter-Tagbau,  997. 

from   Verrayes,   in   the    Valley   of 

Aosta,  693. 

Serpentines,  Tuscan,  composition  of, 
1012. 

Serum  albumin  in  nmscle,  630. 

Sewage,  experiments  witli,  936. 

irrigation  with,  812. 

in  oysters,  953. 

precipitation,  chemistry  of,  662. 

Seybertite,  233. 

Sheep,  fattening  of,  834. 

merino,  relation  of  wool  to  body 

weight  in,  1054. 

Shellac-varnish,  aqueous,  482. 

Shoddy,  analysis  of,  661. 

Siderite  or  ferrous  carbonate,  995. 

Sikimine,  918. 

Silica,  grains  of,  in  the  atmosphere, 
645. 

Silicates,  decomposition  of,  645. 

Silico-aluminates,  alkaline,  synthetic 
production  of,  350. 


Silico-molybdates,  880. 

Silicon,  estimation  of,  in  iron  and  steel, 
194,  647. 

oxychlorides,  preparation  of,  508. 

sulphide,  494. 

Silk  and  wool,  separation  of,  in  textile 
fabrics,  1177. 

Sillimanite  in  the  gneiss  of  the  Morvan, 
10U5. 

Silver  bromide,  action  of  light  on, 
862. 

photochemistry  of,  762. 

dry  plates  for  dilferent  por- 
tions of  the  solar  spectrum^  sensi- 
tiveness of,  773. 

dry  plates,    new   developers 

for,  317. 

chloride,   solubility  of,  in  hydro- 

cldoric  acid,  880. 

bromide  and  iodide,  effects  of 

heat  on,  965. 
chlorobromiodide,    contraction   of, 

496. 
chlorobromiodides,  some,  effects  of 

heat  on,  965. 

cyanide,  decomposition  of,  794. 

dichloracetate,  action  of  heat  and 

water  on,  574. 

dry,  action  of  heat  on,  575. 

emetic,  419. 

iodide,  crystalline  form  of,  398. 

molecular    action   of,    on    carbon 

chlorides,  707. 
monochloracetate,    action    of  heat 

and  water  on,  574. 
• ■  pre])aration  of,   at  tlio    "  Stefans- 

foimdi-y  in  the  Zips,"  7(J8. 
(luaiilitative  estimation  of,  in  gal- 
vanic silver-baths,  468. 
salts,  inorganic,  action  of  chlorine 

on,  3:^1. 
separation  of,  from  lead,  760. 

sitlubiUty     of,    in     presence     of 

iodiiles,  11 UI. 

suli)liate,  354'. 

trichloracetate,  action  of  heat  and 

of  lieat  and  water  on,  575. 
Silver-lead  iodide,  coetllcients  of  expan- 
sion of,  495. 
■  oxpansion-coeflicientsof, 

96(;. 
Sismondin,  234. 
Size,    estimaliou   of,  in   textile    fabrics, 

L178. 
Skatole,    preparation    of,    from    indigo, 

278. 
Skatole-forming  substance,  175. 
Skatolecarboxylic  acid,  175. 
Skim-milk  fi'om  Do  Laval's  centrifugal 

separator,  composition  of,  771. 
Slag,     crystallised,     isomorphous     witli 

olivine,  1016. 
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Slag  from  blast  furnaces,  estimation  of 
phosphorus  in,  939, 

Slags,  decomposition  of,  645. 

Smoke  under  the  microscope,  505. 

Soap,  preparation  of,  858. 

transparent,    detection   of  alcohol 

in,  314. 

Soda,  nature  of  the  insoluble  form  of, 
existing  in  the  residue  left  on  cauticis- 
ing  sodium  carbonate  solutions  with 
lime,  508. 

industry,  novelties  in,  321,  764. 

Soda-liquors,  oxidation  of,  765. 

Soda-lye,  rendering  it  caustic,  764. 

Sodio-aluminic  ^iliciltes  formed  by  the 
action  of  sodium  carbonate  on  kaolin, 
684. 

Sodioferric  oxalate,  use  of,  for  certain 
photographic  purposes,  671. 

Sodium  arsenate,  141. 

bicarbonate,  impurities  in,  138. 

borocitrates,  89. 

borodecitungstate,  24. 

■  borotungstates,  224. 

carbonate,  influence  of  the  con- 
tinued use  of,  on  the  composition  of 
the  blood,  1161. 

ferric  oxalate,  714. 

— —  ferroyanide,  preparation  of,  143. 

hydrogen  sulphite,  acl-ion  of  heat 

on,  224. 

hypobromite,  action  of,  on  urea  and 

sugar,  316. 

hyposulphite,  682,  976. 

composition  of,  508. 

titration  of,  with  indigo- 
carmine,  310. 

(NugSOg),  use  of,  in  the  esti- 
mation of  copper,  of  indigo,  and  of 
dissolved  oxygen  in  water,  310. 

influence    of,    on    absorption 

of  phospl  oric  acid  and  potasli,  457. 

nitrate,  decomposition  of,  by  cal- 
cium carbonate,  322. 

oxide,  combination  of,  with  car- 
bonic anhydride,  348. 

salts,   decomposition  of,   by  cupric 

hydrate,  978. 

spectrum  of,  862,  957. 

sulphate,     decomposition     of,     by 

lime  and  by  barium  carbonate  and 
caustic  lime,  32i{. 

manufacture  of,  by  the  direct 

process,  664. 

native,  from   Sicily,   analysis 

of,  524. 

tungstates,   action  of   arsenic   and 

phosphoric  acids  on,  1107. 

tungstoborate,  879. 

uranate,  686. 

and   calcium,    crystallised    double 

sulphate  of,  509. 


Sodium  and  potassium  chlorides,  solu- 
bility of  a  mixture  of,  223. 

Soil,  absorption  of  salts  by,  1165. 

form    of    combination    in     which 

phosphoric  acid  exists  in  the,  457, 
934. 

Grandeau's  theoiy  of  the  fertility 

of,  1166. 

humus  extracted  from,  by  alkalis, 

839. 

influence  of  superficial  drying  on 

the  temperature  and  moisture  of, 
934. 

influence  of  trenching  on  the  tem- 
perature and  moisture  of,  60. 

method  of  ascertaining  the  absorp- 
tive power  of,  637,  935. 

newly-broken,     removal     of    iron 

from,  638. 

■ organic  matters  in  :  examination  of 

Grandeau's  theory,  117. 

permeation     of     water     througli, 

1071. 

Koumanian,       mechanical       and 

chemical  analyses  of,  935. 

temperature      of,      under      snow, 

934. 
Soils,  cause  of  beet-sickness  in,  634. 
effect  of  the  moisture  in,  on  yield 

of  potatoes,  1066. 
from       Burmah,       analysis       of, 

838. 
percolation     of     water     through, 

303. 

permeability  of,  to  air,  302. 

sandy,  and  manuring  with  artificial 

manures,  304. 

various,  examination  of,  456. 

warmth  in,  1071. 

Soja  bean,  cultivation  of,  116,  938. 

fattening  of  pigs  on,  927. 

a  sugar  present  in,  1121. 

Solar  spectrum,  measurement  of  the 
inrensity  of  some  obscure  rays  of, 
333. 

obsei*vations   of  a  group    of 

rays  in,  333. 

photographic  method  of  map- 
ping the  least  refrangible  end  of ; 
with  a  map  of  the  solar  spectrum  from 
7600  to  10750,  957. 

rays  in,  produced  by  atmo- 
spheric absorption,  1. 

sensitiveness  of  silver  bromide 

dry  plates  for  different  portions  of, 
773. 

telluric  rays  of,  1091. 

spots,      iron     lines     widened    in. 

957. 

Solids,  absorption  of  gases  by,  971. 

solubility  of,  in  gases,  970. 

Sulphonacetic  acids,  716. 
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Solution  of  density  3 '28    suitable  for 

mineral  analysis,  1168. 
Solutions,   aqueous,    effects    of   electric 

currents   on   the  surfaces  of   mutual 

contact  of,  962. 
■          thermo-electric  behaviour  of, 

with  platinum  electrodes,  963. 
Sorbin,  148. 
Sorbite,  MS. 
Sorbite-formamide,  148. 
Sorgho,  development  of  sugar  in,  634. 

distribution  of  sugar  in,  60. 

South   American   geology,   contribution 

to,  390. 
Spanish  minerals,  1110. 
Specific    dispersion    of  isomeric  bodies, 

213. 
Specific  gravity  determination,  differen- 
tial method  of,  938. 

of  formates,  496. 

of  potatoes,  932. 

Specific  heat  of  chlorine,  bromine,  and 

iodine  gases,  784. 

of  gases  and  vapours,  340. 

of    organic    compounds   and 

its  relation  to  the  molecular  weight, 

963. 
Specific  magnetism  of  ozone,  340. 
Specific   relraction   of    isomeric  bodies, 

213. 
Specitic  rotatory  power  of  cane-  and  in- 
vert-sugar, 653. 
Specific  volumes  of  oxides,  219. 
Spectra,    discontinuous   phosphorescent, 

in  high  vacua,  773,  957. 

photographic,  of  stars,  485. 

of  compound  gases,  221. 

of  the  compounds  of  carbon  with 

hydrogen  and  nitrogen,  957. 
Spectral    lines     of    different    elements, 

identity  of,  957. 
Spectrum,    influence   of   the   molecular 

grouping  in  organic  bodies  on  tlieir 

absorption  in  the  infra-red  region  of, 

487,  957. 

luminous,  of  water,  1. 

observation,  new  method  of,  956. 

researches  on  the  action  of  organic 

substances  on  the  ultra-violet  rays  on. 

Part    III,    examination    of    essential 

oils,  957. 
• of  carbon,  note  on,  and  history  of, 

957. 

of  carbonic  anhydride,  861. 

of  iron  in  the  sun,  669. 

of  magnesium,  955,  957. 

of  sodium,  862. 

of  the  flame  of  hydrogen,  957. 

Spiegeleisen,  crystalline  form  of,  789. 
Spigeline,  a  new  volatile  alkaloid,  1153. 
Spirit,  diluted,  formuleo  for  calculating 

the  quantity  of  water  added  to,  1182. 


Spirit,  use  of  maize  in  the  preparation  of, 

330. 
Spleen-fungus,   artificial   generation   of, 

59. 
Spodumene,  694. 

and    its    alterations  ;     from    the 

granite  veins  of  Hampshire  County, 
Massachusetts,  1005. 

Spring,  hot,  at  Bagnoles  de  I'Ome,  and 
the  deposits  formed  in  the  conduits, 
81. 

at  Nabmoo,  near   Maulmain, 

British  Burmah,  1019. 

barley  as  green  fodder,  755. 

Springs,  hot,  in  New  Britain  and  the 
Fiji  Islands,  water  of,  1019. 

of  the  Httoral  chain  of  Vene- 
zuela, 563. 

Stable-dung  as  manure  for  beet,  842. 

manure,  money  value  of,  1076. 

^  researches    on    the    changes 

occurring  on,  when  kept,  937. 

Stantienite,  687. 

Starch,  conversion  of,  into  sugar,  by  the 

action  of  dilute  sulphuric  acid  at  high 

temperatures,  149. 
estimation   of,    in    pressed    yeast, 

943. 

grape-sugar  from,  770. 

modification  of,  888. 

use  of  maize  in  the  preparation  of, 

330. 
Starch-grains,  formation  and  growth  of, 

lOGl. 
Starcli-paste,    effects    of     diastase     on, 

1024. 
Starcli-sugar   mechanically   mixed  with 

commercial  cane-sugar,  detection  of, 

654. 
Stars,  photograpliic  spectra  of,  485,  956. 
Staurolite,  hemihedral  forms  of,  382. 
Steel,  condition  of  carbon  in,  and  the 

eHect  of  "  hardening"  upon  it,  478. 

estimation  of  chromium  in,  646. 

estimation  of  phosphorus  in,  646. 

estimation  of  silicon  and  titanium 

in,  647. 

for  the  manufacture  of  dies,  856. 

manganese  in,  950. 

quantitative  estimation  of  phos- 
phorus and  silicon  in,  194. 

Siemens-Mai'tin,  notes  on,  667. 

varying   condition    of    carbon    in, 

and  its  influence  on  Eggertz's  colora- 
tion process,  466. 

Stilbene  and  some  of  its  derivatives,  new 
formution  of,  1150. 

dicyano-,  47. 

reduction  of,  48. 

Stilbite  (heidandite)  from  Kerguelen's 
Island,  695. 

Stilpnomelane,  990. 

4  q  3 
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Strengite,  528. 

Strobometric  observations  on  the  inrer- 
sion  of  cane-sugar  by  concentrated 
hydrochloric  acid  at  the  ordinary 
temperature,  243. 

Strontiochromic  oxalate,  1031. 

Strontium  chromate,  crystallised,  pre- 
paration of,  352. 

nitrate,  hydrated,  amount  of  water 

of  crystallisation  of,  509. 

oxide,  action  of  carbonic  anhy- 
dride on,  878. 

oxychloride,  979. 

Strychnine,  747. 

chlorinated  derivatives  of,  292. 

compound  of,  with  iodoform,  748. 

dinitro-,  748. 

• nitrate,  748. 

isolation  of,  1176. 

sulphate,  831. 

"  Stuppfett"  examination  of,  823. 

Styphnamic  acid,  1133. 

Styrene,  ^-bromo-,  action  of  water  on, 
418. 

•         a-chloro-,  action  of  water  on,  418. 

Suberic  acid,  preparation  of,  894. 

and  azelaic    acids,  separation  and 

properties  of  mixtures  of,  891. 

Subsoils,  various,  examination  of,  456. 

Succinamide,  diamido-,  578. 

Succinic  acid,  action  of  bromine  on, 
248. 

cyanamido-compounds        of, 

258. 

•^ diamido-,  and  its  alkali  salts, 

578. 

• influence  of,  on  the  fermenta- 
tion of  cane-sugars,  836. 

isodibromo-,    anhydride   and 

ethers  of,  253. 

acids,  mono-  and  dibromo-,  pre- 
paration of,  577. 

anhydride,  isodibromo-,  253. 

Succinocyamide,  and  its  salts,  259. 

Succinocyanic  acid,  and  its  salts,  258. 

Succinocyanimide,  259. 

Succinone,  1031. 

Succinylfluorescein,  592. 

tetrabrom-,  592. 

Succotash,  tinned,  analysis  of,  212. 

Sucrose,  preparation  of,  from  glucose, 
402. 

Sugar,  beet-.     See  beet-sugar. 

Sugar,  conversion  of  starch  into,  by  the 
action  of  dilute  sulphuric  acid  at  high 
temperatures,  149. 

development  of,  in  sorgho,  634. 

distribution  of,  in  sorgho,  60. 

Fehling's  solution  as  a  qualitative 

reagent  for,  851. 

found    in    the    liver    after    rigor 

mortis,  nature  of,  628. 


Sugar  from  the  tannin  of  the  oak-bark, 

1021. 
in  beet,  Scheibler's  method  of  esti- 
mating, 851. 
in  the  animal  system,  new  line  of 

research  bearing  on  the  physiology  of, 

1058. 
inversion  of,  during  manufacture, 

127. 

inverted,  some  properties  of,  148. 

— —  osmosed,  presence  of  saccharin  in, 

148. 
potato-,  composition  and  unwhole- 
some effects  of,  332. 

present  in  the  grain  of  Soja  hiS' 

1121. 
raw,  inversion  of,  by  carbonic  acid, 

148. 

separation  of,  from  molasses,  128. 

use  of  maize  in  the  preparation  of, 

330. 
Sugar-manufacture,  951. 
action  of  animal  charcoal  in, 

127. 
Sugars,   raw,   spontaneous   changes    in, 

332. 
various,   relation  of,  to  Fehling's 

solution,  887. 
Suint   of    Russian   wool,   extraction   of 

potash  from,  475. 
Sulphacetic  acid,  716. 
Sulphaminebenzoic  sulphinide,  816. 
Sulphaminemesitylenic    acid,     salts   of, 

821. 
Sulphaminemesitylenic  acids,  ortlio-  and 

para-,  and  their  salts,  429,  430. 
Sulphaminemetatoluic     acid,    oxidation 

of,   in  alkaline  and  in  acid  solution, 

1038. 
Sulphamine-sulphobenzoic  acid,  817. 
Sulphaminetrimesic  acid,  acid  potassium 

salt  of,  432. 
Sulphamine-uvitic  acid,  821. 

and  its  salts,  430,  431. 

Sulphates  occurring  on  the  Bauersberg, 

near  Bischofsheira,  369. 

volume  constitution  of,  137. 

Sulphides,    estimation    of    sulphur    in, 

645. 

thermochemical  researches  on,  492. 

union  of,  by  pressure,  501. 

Sulphimidoterephthalic  acid,  amide  of, 

819. 
Sulphobenzenes,  amido-,   formation   of, 

from  nitrobenzene  and  aniline,  93. 
Sulphobenzoic  acids,  amido-,  1145, 1146. 
nitro-,  and  some  of  their  de- 
rivatives, 1144. 
Sulphohydroxysalicylic     acid,     and    its 

salts,  1141. 
Sulphoisophthalic    acid,    and   its   salts, 

1038. 
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Sulplionaphtholetherphosphoriu       acid, 

barium  salt  of,  915. 
Sul phonic   acids    from   nitramido-    and 

diamidobenzenes  in  ortho-  and  meta- 

series,  93. 
Sulpliotereplithalic    acid    and    its    salts, 

278,  819. 
Siilpliouvitic  acid,  and  its  salts,  131. 
Sulphur,  action  of,  on  cex'tain  uietallio 

solutions,  1097. 

action  of,  on  water,  21. 

bromide,    heat    of    formation    of, 

673. 
chloride,    heat    of    formation     of, 

073. 
bromide,  and   iodide,  lieat  of 

formation  of,  673. 

chloronitride,  346. 

estimation  of,  940. 

in  pyrites,  193,  76 1.. 

in  sul])hides,  coal,  and  coke, 

645. 
from  the  Petzen,  crjstallographic 

notices  of,  232. 
heats  of  formation  of  the  oxides  of, 

6. 

iodide,  heat  of  formution  of,  673. 

native,    contemporaneous    produc- 
tion of,  in  the  subsoil  of  Taris,  227. 

ores,  estimation  of  sulphur  in,  845. 

oxides,  heat  of  formation  of,  673. 

phosphide,  liquid,  72. 

and  nitrogen,  some  compounds  of, 

976. 
with  copper  and  iron,  crystals  of  a 

compound  of,  from  Ivora^^,  353. 
Sulphuretted  hydrogen,  876. 

^  apparatus,  787. 

Sulphuric  acid,  free,  formation  of,  in  the 

gastropoda,   especially  Doll  inn  (jalci, 

298. 
fuming,  amount  of  sulphuric 

anhydride  in,  1097. 
loss  of   oxides    and  nitrogen 

in  the  manufacture  of,  and  a  means 

of  preventing  it,  475. 
anhydride,  amount  of,  in   fuming 

sulphuric  acid,  1097. 

heat  of  vaporisation  of,  .S76. 

Sulphiirous  anhydride,  heat  of  formal  ion 

of,  673. 
Sulphydrates,  characteristic  colour  reac- 
tions with,  646. 
Sumach,  estimation  of  tannin  in,  1085. 
Sun,  constitution  of,  955. 

spectrum  of  iron  in,  669. 

Sun's  rays,  absorption    of,   by  the  car- 
bonic anhydride  of  the   atmosphere, 

489. 
measurement  of  the  actinism 

of,  955. 
Supeibin,  ICl. 


ible    phosphate 


Superphosphates,  injurious  effect  of, 
the  gerunnation  of  potatoes,  300. 

estimation    of   soluble     phosj: 

in,  465. 

Svanbergite,  991. 

Sweat,  abnormal  presence  of  uric  acid  in, 
1161. 

Swedes,  756. 

Szaboite,  236,  237. 

new  locality  of,  378. 


T. 


'riiniiin  as  alkalimctric  indicator,  946. 

estimation  of,  473. 

■  in  sumach,  1085. 

in  tea,  1176. 

new  process  for  extracting,  by  dia- 
lysis, 858. 

of  lingue  bark,  601. 

of  oak- bark,  901. 

of  the  oak- bark,  sugar  from,  1021. 

'fanning,  4bl. 

new  observations  in,  1186. 

Tar  leucolinc,  1043. 

Tarnine,  446. 

liydrobromide,  446. 

Tartaric  acid,  action  of  dehydrating 
agents  on,  417. 

fermentation  of,  256. 

reaction,  655. 

i'artar  enu^ic,  constitution  of,  156. 

fait  ionic  acid,  71t. 

produced  by  the  Dxidation  of 

glycerol  with  potassium  pc]  nianganate, 
2.>(i. 

Ta/.iiite,  998. 

l\'a,  Uulieniian,  analysis  of,  131. 

I'sliniation  oi  tannin  \n,  1176. 

from  Thea,  analysis  of,  413. 

Tellui'ic  ravs  of  the  solar  spectrum, 
1U91. 

silver  from  Bates   in  Transylvania, 

3(Jr. 

Tellurium,  iluo-salts  of,  223. 

I'emperature,  ehangi-s  of,  during  diges- 
tion, 92t;. 

critical,  changes  of  state  near,  677. 

inlluence  of,  on  the  germination  of 

bunt  sjjores,  455. 

Tei-cbenlhene,  action  of  chlorochromic 
acid  on,  583. 

(conversion  of,  into  cymene,  39. 

•  hydrochlorides,  437. 

Terebcnthenes,  •W7. 

Terecumie  aldehyde,  582. 

Tertiary  aromatic  bases,  compounds  of 
benzotriehloride  witli,  165. 

bases,    ct)ndensatiou   of,    by  nitric 

oxide,  lul. 
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Tertiary  bases  and  aromatic  acids,  con- 
densation-products of,  587. 

Tetrabenzylphosphonium,  chloride  of, 
and  its  salts,  722. 

salts  of,  action  of  halo'id  com- 
pounds of  hydrocarbon  radicals  on, 
722. 

Tetradymite  from  Horhausen  near  Neu- 
wied,  551. 

Tetrahedrite,  new  form  of,  227. 

Tetrahydrocinchonic  acid,  830. 

Tetrahydrocornicularic  acid,  1037. 

Tetrahydroellagic  acid,  815. 

Tetrahydromethylquinoline,  742. 

Tetrahydroquinoline,  830. 

and  its  derivatives,  444. 

Tetramethylammonium  nitrate,  bromide 
and  iodide,  1027. 

nitroprusside,  883. 

Tetramethvlbenzene,  40. 

Tetramethyldiamidodiphenylethane  and 
its  salts,  160. 

Tetramethyldiamidotriphenylmethane 
and  its  salts,  588,  589. 

a  green  dye  from,  483. 

Tetramethyldiphenyldiamine,  161. 

Tetramethylsulphamide,  717. 

Tetramethyltetrazone,  152. 

Tetranhydronaphtholsulphonic  acid  and 
its  potassium  salt,  914. 

Tetraphenylethane,  434. 

Tetraphenylethylene,  preparation  of, 
913. 

Tetratolylethylene,  preparation  of,  913. 

Tetraxylylmethylene,  preparation  of, 
913. 

Tetrazodiphenyldisulphonic  acid,  428. 

Tetrolic  acid,  793. 

and  its  derivatives,  413. 

and  its  homologues,  255. 

Tetroxyanthraquinone,  266. 

Tetrylenedicarboxylic  acid  and  its  salts, 
1127. 

symmetrical,  801. 

Textile  fabrics,  estimation  of  size  and 
dye  in,  1178. 

separation  of   wool  and  silk 

in,  1177. 

a  cause  of  alteration  of,  1185. 

Thalictrine,  52. 

Thalictum  macrocarpum,  substance  ex- 
tracted from,  52. 

Thallium  silico-molybdate,  880. 

Thapsia  garganica,  ]81. 

Thaumasite,  1000. 

a   new  mineral   from   Aareskutan, 

235. 

Thenardite,  1109. 

from  Lake  Balschasch,  in  Central 

Asia,  549. 

Theobromine,  747. 

Thermal  electrolysis,  868. 


Tliermochemical  relation  of  liomologous 
and  isomeric  substances,  11. 

Thermochemistry,  8. 

Thermo-electric  electromotive  forces,  de- 
veloped by  the  contact  of  a  metal  and 
a  liquid,  measure  of,  336. 

Thermometers,  cause  of  variation  of  the 
fixed  points  of,  342. 

mercury,  rise  of  the  zero  point  in, 

4,5. 

Thiaeetone,  formation  of,  711. 

Thiocarbamides,  substituted,  action  of 
carbonyl  chloride,  and  of  alcoholic 
bromides,  &c.,  on,  905. 

Thiocarbanilide,  action  of  carbonyl  chlo- 
ride on,  905. 

action  of  ethylene  bromide  on,  906. 

action  of  methyl  and  ethyl  iodide 

on,  906. 

Thiocarbimides,  action  of  hydrochloric 
acid  gas  on,  in  presence  of  absolute 
alcohol,  811. 

Thiocarbonates  of  potassium  and  other 
metals,  855. 

Thiocholestrophane,  synthesis  of,  896. 

Thiocyanacetie  acid  and  carbaminthio- 
glycollic  acid,  a  compound  of,  715. 

Thiocyanic  ethers,  action  of  hydrochlo- 
ric acid  gas  on,  in  presence  of  absolute 
alcohol,  811. 

Thiocyanuracetic  acid,  715. 

Thiodithiazyl,  dichloride  of,  976. 

Thiohydantom,  carbamidacetosulphonic 
acid,  a  new  derivative  of,  257. 

Thiosinamine,  207. 

Thiotrithiazyle,  222. 

Thiourethanes,  constitution  of,  44. 

Thiovaleraldehyde,  34. 

Thorite,  analysis  of  a  mineral  resembling, 
1009. 

Thrombolite,  368. 

Thulite  (zoisite) ,  crystallographic  exami- 
nation of,  398. 

Thulium,  spectrum  of,  349. 

Thymol,  synthesis  of,  593. 

and  phenol,  comparative  experi- 
ments on  the  behaviour  of,  with  dif- 
ferent reagents,  942. 

monobromamido-,   hydrochloride, 

591. 

monochloramido-,  590. 

monochlorodiazo-  590. 

Thymoquinol,  591. 

Thymoquinone,  action  of  methylamine 
on,  595. 

dibromo-,  591. 

dimethamido-,  and  its  derivatives, 

596. 

dimethylido-,  and  its   derivative?, 

596. 

methylamido-,  and  its  derivatives, 

596. 
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Thymoquinone,  methjliodo-,  and  its  de- 
rivatives, 596. 

mono-  and  dichloro-,  590. 

Thymoquinonchlorimide,  590. 

''Tin,  cry  of,"  phenomenon  commonly 
called,  783. 

molecular  properties  of,  685. 

Tinder-ore  of  Clansthal,  24. 

Tinned  foods,  analysis  of,  211, 

Tinstone  or  cassiterite,  519,  995. 

Tissue  change,  researches  on,  in  five 
children  aged  from  two  to  eleven 
years,  189. 

Titaniferous  peridote  from  Zcrmatt, 
693. 

Titanium,  estimation  of,  in  pig-iron 
and  steel,  647. 

reversal  of  the  lines  of  the  vapoiir 

of,  957. 

tetrachloride,  combination  of,  with 

ethyl  ether,  240. 

combination   of,    with   plios- 

phorus  trichloride,  347. 

and  benzoic  chloride,  com- 
bination of,  273. 

Titanomorphite,  a  new  calcium  titanate, 
371. 

Titanotungstates,  880. 

Titration,  accurate  perception  of  colour- 
change  in,  121. 

Tobacco,  analyses  of,  68. 

combustibility  of,  68. 

Toluene,  action  of  amyl  chloroxalate  on, 
731. 

chlorochromic       acid        on, 

581. 

ethylene     bromide     on,      in 

presence  of  aluminium  chloride,  l!6(). 

nitrogen        peroxide         un, 

584. 

azo-derivatives  of,  432. 

dinitro-,  724. 

electrolysis  of,  721. 

•  illuminating  power  of,  329. 

nitro-,     action    of     clilorochromic 

acid  on,  583. 

orthonitro-,  action  of  amyl  chlor- 
oxalate on,  731. 

parabromo-,  action  of  chlorochromic 

acid  on,  581. 

a-Toluenedisulphonamide,  816. 

a-Toluenedisulphonic  acid  and  its  deri- 
vatives, 816. 

■ chloride,  816. 

Tolueneparasulphydrate,  orlhamido-, 
action  of  acetic  anhydride  on,  597. 

Toluenesulphydrates,  aniido-,  596. 

Toluenetrisulphonamide,  429. 

Toluenetrisulphonic   acid  and  its  salts, 

429. 
Toluic  acid,  math oxy nitro-,  269. 

parachloralpha-,  803. 


Toluidine  ferrocyanidos,  meta-  and 
ortho-,  261. 

Toluquinol,  action  of  hydrogen  potas- 
sium carbonate  on,  1141. 

Toluquinolines,  920. 

a-Toluylamide,  43. 

Tolylquinines,  620. 

Tolylthiocarbimide  glycollide,  43. 

Toljlthiourethane,  45. 

Tomatoes,  tinned,  analysis  of,  212. 

Topaz,  fluid  enclosures  in,  25. 

Kussian,  694. 

Torbanite  or  kerostmc  mineral,  inor- 
ganic constituents  of,  988. 

Tourmaline,  electrical  phenomena  of,  330. 

•  from  Chili,  551. 

from  the  Ilorlberg,  550. 

laws  of  the  development  of  elec- 
tricity by  the  action  of  pressure  on, 
338. 

Tragacanth,  comparative  examination  of 
vai'ious  lands  of,  212. 

Trenching,  inllucncc  of,  on  the  tempe- 
rature and  moisture  of  soil,  60. 

Triacetin,  408. 

'J'riacetonediamine,  420. 

Triacetylaui'in,  900. 

Ti'iamylamine  and  its  salts,  34. 

Tribenzarsenious  acid,  905. 

Tribcuzarsinic  acid,  905. 

Tribcnzylphosphine,  oxide  of,  722. 

oxide  anil  its  salts,  263. 

Tricalcium  phosphate,  solubility  of,  iu 
auimoniacal  and  neutral  alkali-salt.-, 
8  15. 

'rricarhiillvlic  acid,  800. 

'I'ricarbinols,  82. 

'I'richromic  tetrasulphide,  225. 

Tridymite,  artiiicial  i)roduction  of, 
384. 

■  conversion  of  the  distillation- 
vessels  of  zinc- furnaces  into  ziui- 
s])incll  and,  520. 

from  New  Zealaiul,  551. 

Trit't  liylalcamine,  1158. 

Trii'tliylaniine,  action  of,  on  the  nion- 
liuhi'd  parallin-dcrivatives  from  secon- 
dary and  tertiary  alcohols,  102  t. 

])latiiu)cviuiid(',  707. 

'I'rict  hvlluMizeiu*,  oxidation  of,  259. 

'J'riethylmethylanunonium  mcthylsid- 
])hate,  241. 

'I'rictliyloxamide,  718. 

Tricthyl-phospliinc,  action  of  chloracetic 
acid  and  etliyl  chloracetato  on,  717. 

Trielhyll»hosi)hol)etaine,  717. 

cthylchloride  of,  717. 

Trii'cri'ic  tetroxide,  alloti'opie  modificn- 
tion  of,  75. 

Trimethyhuninc,  commercial,  action  of, 
on  ^:i-naphthol,  177. 

constituents  of,  1025. 
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Trimetliylamine  from  commercial  tri- 
methylamine,  419. 

hydrochloride,  commercial,  methyl- 

amme  in,  83. 

separation       of       trimethyl- 

amine  from,  246. 

preparation  of,  1027. 

separation  of,  from  the  commercial 

hydrochloride,  246. 

Trimethylconylammonium  hydrate,  746. 

iodide,  746. 

Trimethyl-/3-naphthylammonium  hy- 
drate, 177. 

Trimethylphenylammonium  bromide, 
synthesis  of,  722. 

methylsulphate,  241. 

Trimetliylpiperyl  iodide,  621. 

Trioxymaleic  acid,  Tanatar's,  714. 

Trioxymethylene,  1123. 

Tripheiiylene,  435. 

Triphenylmethane,  diamido-,  589. 

dimethylamido-,  588. 

preparation  of,  912. 

totrametliyldiamido-,  and  its  salts, 

588,  589. 

Triphylin,  550. 

Tripolite,  earthy,  545. 

Tripjjkeite,  551. 

Tritolylarsine,  905. 

Trommer's  test,  decompositions  which 
occur  in  the  use  of,  795. 

sensitiveness  of,  851. 

Tropeines,  420,  1157. 

Tropic  9cid  from  acetophenone,  syn- 
thesis of,  277. 

synthesis  of,  171. 

Tropine,  constitution  of,  263. 

Trypsimetry,  1053. 

Tuff-rock,  1012. 

Tungstates,  new  method  of  analysing, 
1107. 

Tungsten,  separation  of,  from  antimony, 
arsenic,  and  iron,  1171. 

Tyrosines,  isomeric,  1044. 

Tysonite  from  Colorado,  364. 


u. 


Ultramarine,  composition  of,  509. 

rich  in  silica,  action  of  hydro- 
chloric acid  at  high  temperatures  on, 
138. 

compounds,  some,  351. 

Ultramarines,  analyses  of,  139. 

Ultra-violet  rays,  absorption  of,  1091. 

Unit  in  absolute  electrical  measure- 
ments, 334. 

Upper  llarz,  injurious  eifect  of  furnace- 
gases  in  the  woods  of,  1179. 

Uramil,  action  of  bromine  on,  801. 


Uranates,  686. 

Uraninite,  1110. 

Uranium,    quantitative    separation     of, 

from  the  alkalis  and  alkaline  earths,  4. 

salts,  some  new,  1123. 

trioxide,  specific  gravity  of,  220. 

Uranium-black,  79. 
Uranium-red,  79. 
Uranochre,  ]  1 10. 
Uranothorite,  1009. 
Uranotil,  362,  1110. 

Uranyl    salts,   action    of,    on    turmeric- 
paper,  122. 
stdphide,  products  of  decomposition 

and  metamorphosis  of,  79. 
Urea,  action  of  resorcinol  on,  95. 
action  of  sodium  hypobromite  on, 

316. 

action  of  sulphonic  chlorides  on,  164. 

estimation  of,  by  means  of  standard 

sodium  hypobromite,  1085. 

fermentation  of,  1059. 

formation  of,  from  ammonia  salts 

of  organic  acids,  453. 
• formation     of,     in      the      animal 

organism,  192. 
relation  of,  to  the  total  nitrogen  of 

the  urine  in  disease,  1055. 
Uric  acid,  abnormal  presence  of,  in  the 

saliva,  gastric  juice,  nasal  and  pharyn- 
geal   secretions,    the    sweat,    uterine 

secretions,    and   in    menstrual   blood, 

1161. 

rapid  estimation  of,  944. 

Urine  after   administration   of   quinine 

and  morphine,  192. 
amount   of   nitrogen   excreted  in, 

by  man  at  rest,  1056. 

detection  of  iodine  in,  644. 

■  phenol  in,  115. 

salicylic  acid  in,  472. 

diabetic,  1162. 

estimation  of  glucose  in,  315. 

in  disease,  relation  of  the  urea  to 

the  total  nitrogen  of,  1055. 
incompletely  oxidised  sulphur  in, 

298. 

lactic  acid  fermentation  in,  928. 

normal  human,  glycerolphosphoric 

acid  in,  631. 
occurrence  and   origin  of  methyl- 

amine  and  methylcarbamide  in,  631. 
quantitative  estimation  of  chlorides 

in,  643. 
Urobilin,  1056. 
Urohsematin,  1057. 
Urolutein,  1056. 
Uterine    secretions,    abnormal   presence 

of  uric  acid  in,  1161. 
Uvic  acid,  formation  of,  155. 
Uvitonic  acid,  constitution  of,  173. 
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Valeric  acid  and  its  salts,  411. 

ethylamido-,  713. 

fermeotation,  normal,  798. 

• iodo-,  414, 

methylamido-,  713. 

normal,  conversion  of  levulic 

acid  into,  411. 

phenylamido-,  713. 

Vanadinite,  1108. 

analysis  of,  532. 

composition  of,  1001. 

from  Cordoba,  crystalline  form  of, 

1002. 
Vanadium    compounds,    natural,    com- 
position of,  1000. 
occurrence      of,      in      commercial 

caustic  soda,  856. 
Vapour  under  the  microscope,  505. 
Vapour-densities,    acoustic    method    of 

determining;,  12. 

of  homologous  ethers,  782. 

Vapour-density  determinations  of  a  few 

hydroxylamine  derivatives,  571. 

of  the  halogens,  872. 

Vapour-tension  of  mixed  liquids,  1093. 
Vapour-tensions    of  homologous  series, 

and  Kopp's  law  of  constant  difference 

of  boiling  points,  71. 
Vapours,  cooling  power  of,  3  11. 
metallic,  reversal   of   the    lines  of. 

No.    Vlil,    titanum,    cliromium,   and 

alum.inium,  957. 
of  chlorinated  organic  compounds. 

properties  of,  470. 

specific  heat  of,  340. 

transpiration  of,  504. 

Variscite,  541. 

Varnish,  aqueous,  for  prints  on  unghizod 

paper,  212. 
Vauquelinite,  1109. 
Vegetable  liquids,  sterilisation  of,  835. 
substances,  inilammability  of,  with 

nitric  acid,  771. 
Vegetation,  influence  of  electriclight  on, 

and  on  certain  physical  principle.-,  in- 
volved, 9G2. 
Venasquite,  379. 
Vcratric  acid,  740. 
Veszelyite,  369. 
Viburnin,  104. 
l''iburnum  prunifolium,  10 1. 
Vicin,  1158. 
Vinegar,  manufacture   of,    by  means  of 

bacteria,  128. 

testing  for  sulphuric  acid  in,  314. 

Vines,  manuring  of,  121. 

Vinyl  bromide,  polymerisation  of,  400. 

Viscose,  1024. 

Vitellin,  Weyl's,  625. 

"  Vitriaed   forts"    at    Craig    Phadrick. 


Inverness,  and  Ilartmannswillerkopf , 
Haute  Alsace,  examination  of  the 
materials  of,  703. 

"  Vitrified    forts,"   examination  of   the 
material  of,  French,  394. 

Vivianite,  519,  690. 

artificial  production  of,  1000. 

Volborthite  (P),  1108. 

Volcano,  Monte   Ferru    (Sardinia),  pro- 
ducts of,  700. 

Voltaic  cells,  3. 

currents,  influence  of,  on    the  dif- 
fusion of  liquids,  963. 

Voltameters,   reduction   of  observations 
on,  963. 

Volume      constitution      of       formates. 
496. 

of  liquid  compounds,  220. 

of  sulphates,  chromates,  and 

selenates,  137. 
i    Volume  relations  of  some  haloid  salts, 

f      .^^-         . 

I    Volumetric   analysis,  ttsc  of  potassium 

!         permanganate  m,  759. 

j    Vulpic  acid,  97,  173,  1036. 


w. 

Wackcnroder's      solution,      polythiouic 

acids  contained  in,  1098. 
Waldivin,  441. 
Wap])lcrite,  532. 
W  arinth  in  soils,  1071. 
Water,     action     of,     in  the    process    oC 
irrigation,  638. 

decomposition  of,  between  platinum 

e)''ctrodes    by    the    discharge    of     a 
Leyden  jar,  962. 

I    ■ decomposition  of,  bv  metallic  iron. 

I         879. 

] drainage,  from  moorland,  117. 

1    loul,  purifii-ation  of,  8.")1. 

I    from    a    hot    spring,    Fiji    Islands. 

analysis  of,  56  f,  1019. 

from    a  hot  spring,    New  Uritaiii. 

I         analyses  of,  5f)l,  lOll). 

heat-phenomena  of  the  solution  of, 

in  alcohols,  i>. 

luminous  spectrum  of,  1. 

I    mass-inllucnee  of,  •f;)7. 

permeation    of,    through    the    soil 

1071. 

spectrum  of,  957. 

tliermal  conductivity  of,  966. 

\Vatei'-residues,  estimation  of  carbon  in 

li)7. 
Waters,  ferruginous  carbonated,  1112. 
natural,     rehiliou      between      the 

oxvgen  and  organic  matter  found  in 

6:jb. 
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Waters,  natural  saline,  existence  of 
boric  acid  in,  1019. 

of  the  Assiniboine  and  Red  Rivers, 

Canada,  analyses  of,  562. 

potable,  action  of  potassium  per- 
manganate on,  at  different  tempera- 
tures, 1172. 

potable,  destruction  of  microscopic 

animals  in,  1179. 

detection  of  lead  in,  1173. 

estimation    of     nitrates     in, 

1173. 

estimation  of  organic  carbon 

in,  196. 

relation  of  the  number  of  fish   to 

the  lime  present  in,  630. 

various,  relations  between  oxygen 

and  organic  matters  in,  1087. 

Wattevillite,  370. 

Wavellite,  528. 

"Wax,  examination  of,  316. 

Weldon-mud  and  similar  substances, 
composition  of,  323. 

Wheat,  continued  cropping  of,  638. 

■  manuring,  vrith  saltpetre,  938. 

new  English  kinds  of,  1065. 

Wheat  ashes,  composition  of,  754. 

Wickerheim's  preservative  fluid,  126. 

Wilkinson's  process  for  the  manufacture 
of  gas  from  wood,  769,  954. 

Wicklow,  mineralogy  of  the  county  of, 
382. 

Wine,  analyses  of.  1090,  1182. 

detection    of    aniline    colours    in, 

659. 

artificial     colouring  -  matters 

in,  by    means    of   the    spectroscope, 
852. 

logwood  in,  761. 

•  rosaniline  in,  314. 

estimation  of  gum  in,  199. 

quinine  in,  1176. 

explosion  produced  while  heating, 

479. 

from  raisins,  198. 

influence  of  acids  on  the  preserva- 
tion of,  1090. 

influence  of,  on  digestion,  752. 

ropy,  action  of  cold  on,  951. 

testing  for  sulphuric  acid  in,  314. 

Wines,  estimation  of  the  residues  of, 
1086. 

from    cloudberry    and    cranberry, 

331. 

Italian,  fermentation  of,  1090. 

Russian  fruit  and  blackberry,  209. 

Wolfram,  995. 

Wood,  dry  distillation  of,  332. 

ground,  as  horse  litter,  1077. 

hardness  and  resistance  of,  132. 

Wood-spirit,  assay  of,  for  the  prepara- 
tion of  methylated  spirit,  1174. 


Wood-spirit    for    making     methylated 

spirit,  942. 
Wool,  relation  of,   to   body   weight   in 

merino  sheep,  1054. 
Wool  and  silk,  separation  of,  in  textile 

fabric,  1177. 
Wool  waste,  analysis  of,  661. 

as  manure,  937. 

Wulfenite,  1109. 


Xanthochromium  compounds,  1104. 

Xanthophyllite,  233. 

Xanthoxylum,  105. 

Xenylaraine  (paramidodiphenyl) ,  de- 
rivatives of,  175. 

Xylene,  action  of  chlorochrotaic  acid  on, 
581. 

a  ction  of  nitrogen  peroxide  on,  584. 

nitro-,  oxidation  of,  420. 

Xylidine,  acetonitro-,  433. 

anhydro-compounds  from,  1132. 

new,  preparation  of,  433. 

oxidation  of,  420. 

ferrocyanide,  261. 

Xylidines,  isomeric,  433. 

nitro-,  420. 


Y. 


Yj8,  absorption-spectrum  of,  349. 

Yeast,  928. 

incapable  of  producing  an   inver- 

tive  fermentation,  632. 
influence  of  Rochelle  salt  on  the 

activity  of,  1058. 

microscoj)ic  researches  on,  835. 

pressed,   estimation    of   starch   in, 

943. 

examination  of,  1183. 

souring  of,  951. 

Yttrium    group,   absorption-spectra    of 

some  metals  of,  349. 
Yttrotantalite,  382. 


z. 


Ziemann's  process  for  the  manufacJture 

of  butter  and  cheese,  952. 
Zinc,  detection  of,  in  toxicological  cases, 

194. 

distillation,  325. 

electrolytic  estimation  of,  1170. 

glycidate,  713. 

molecular  properties  of,  685. 
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Zinc,  separation  of,  from  cadmium, 
849. 

Zinc  and  copper,  separation  of,  by  pre- 
cipitation with  sulphuretted  hydrogen, 
467. 

sulphochromite,  226. 

Zinc-spinell,  conversion  of  the  distil- 
lation-vessels   of    zinc-furnaces    into, 

■   and  tridymite,  520. 


Zinc-spinell  from  Brazil,  696. 

Zinnwaldite,  692. 

Zircon,  550. 

Zoisite,  1003. 
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